
 

 
15 April 2011 

 
Invitation to Submit Information on the  

Implications of the Fukushima Nuclear Accident 
 

Contribution from EDF Energy 
 

 
Introduction 
 
The Japanese earthquake and ensuing tsunami are of unprecedented scale and 
proportions and the people of Japan are experiencing some extraordinary challenges. 
EDF Energy, along with our French colleagues in the EDF Group, are unified in 
solidarity with our colleagues in Japan and the global nuclear community in facing the 
challenges posed by this situation in relation to the Fukushima accident. We are united 
through the need to react, and act, in a highly responsible way, understanding and 
learning from the facts and acting on them with humility and leadership. 
 
EDF Energy therefore welcomes the invitation from Dr Mike Weightman, HM Chief 
Inspector of Nuclear Installations, Head of ONR, for contributions from interested 
parties on the implications of the Fukushima Nuclear Accident. We support the 
engagement of the UK’s independent nuclear regulator and expect the report to be an 
independent, thorough and comprehensive summary of the important safety issues 
consistent with previous reviews of international events in the nuclear industry. This 
independent report is key to the future of nuclear power in the UK. 
 
The invitation requests us to consider: 
 
 What we know or understand about the facts surrounding the events in Japan; and 
 What we draw from these facts about the lessons that might be learnt to enhance the 

safety of nuclear facilities in the UK or any prospective new nuclear power stations. 
 
EDF Energy’s input to these questions is provided below along with some discussion of 
the potential impact upon both our operating fleet and the new build programme. 
 
 
Why is EDF Energy contributing? 
 
EDF Energy is one of the UK’s largest energy companies and it is the largest producer 
of low-carbon electricity. A subsidiary of the EDF Group, one of Europe's largest 
energy groups, we generate around one fifth of the UK's electricity and employ around 
15,000 people. We supply electricity and gas to around 5.5 million residential and 
business customers, making us the biggest supplier of electricity by volume. 
 
Our Existing Nuclear business operates eight nuclear power stations (15 reactors) in 
the UK with a combined capacity of almost 9,000 megawatts – electricity that is vital to 
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the UK economy.  Our Nuclear New Build programme is tasked with the delivery of a 
new generation of nuclear plants at Hinkley Point in Somerset and Sizewell in Suffolk, 
to provide a vital contribution to the UK’s future need for clean, affordable, secure 
energy. 
 
In its nuclear activities EDF Energy has partnered with Centrica, which has a 20% 
stake in the company’s eight existing plants and in the project carrying out pre-
development work for nuclear new build. Centrica also has the option to take up to 20% 
stakes in each of the four planned plants. EDF Energy has prepared this response on 
behalf of the partnership existing between our two companies. 
 
As a UK nuclear operator and energy company, EDF Energy and Centrica consider it 
essential to respond to this invitation. 
 
 
Our understanding of the events in Japan 
 
Our understanding is that the earthquake and tsunami affected 14 of Japan’s nuclear 
power plants: 
 
 Onagawa Units 1, 2, 3 
 Fukushima (I) Units 1, 2, 3, 4, 5, 6 
 Fukushima (II) Units 1, 2, 3, 4 
 Tokai (II) Single unit 
 
When the magnitude 9.0 earthquake occurred off the coast of north eastern Japan, 3 of 
the 14 reactors (Fukushima (I) Units 4, 5 and 6) were already shutdown for 
maintenance and inspection; the remaining 11 reactors automatically shutdown and 
cooling was established as designed and expected. Indeed, for most of the 14 units, 
even after the tsunami had struck the back-up systems performed their task in ensuring 
the reactors and fuel storage ponds continued to be cooled despite the extreme 
challenges.  
 
However, for Units 1 to 4 at Fukushima (I) following the tsunami strike, all power was 
lost for a prolonged period resulting in the loss of cooling capability and hence damage 
to the fuel and release of radioactivity to the surrounding area (as described further 
below).  By comparison, Units 5 and 6 of the same Station, which like unit 4 were 
already shutdown, are understood to have survived the events without any significant 
challenge to the fuel and without any radioactive release. Similarly the closely located 
Fukushima (II) units are not thought to have experienced any damage to the fuel. 
 
Fuel located in the dry store and the central fuel storage ponds appear to have suffered 
no damage as a result of the event. 
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Our current understanding of the events at the four affected units at Fukushima (I) is 
summarised below and is based on information gained from a wide range of sources. 
These include our own operational feedback sources and those in France, renowned 
data sources such as the IAEA, recognised websites and credible media coverage.  
 
Our understanding of the accident and its consequences at Fukushima (I) is incomplete 
at this stage as the scenario is still evolving. The information below is therefore a 
summary of our current understanding only. 
 
Fukushima (I) Units 1 to 4 
Our understanding is that the Fukushima plant experienced a very large earthquake / 
seismic event following which the three operating reactors shutdown safely and with 
little plant damage. The four units were subsequently hit by a tsunami (believed to be 
around 14m high and beyond the design basis of the plant) with consequential 
seawater flooding which affected buildings, systems and power supplies.  
 
The loss of power supplies was prolonged and this prevented cooling of the cores and 
fuel storage ponds; this in turn caused the fuel to degrade leading to releases of 
radioactivity and hydrogen gas. The radioactivity was released to the atmosphere to 
protect the primary containment structures around the reactor from failure due to the 
high steam pressures generated from the lack of cooling. Radioactivity was also 
released from the fuel degradation in the storage ponds. The reduction of pressure of 
the primary containment released hydrogen generated from the degrading fuel, which 
led to explosions that damaged the reactor buildings on three of the four units. 
 
The recovery process is ongoing. Restoration of the temporary and permanent power 
supplies and subsequent cooling systems have occurred over a period of several 
weeks following the event. 
 
People 
Our understanding is that staff were affected by the earthquake and tsunami. 
Subsequently some staff were injured by explosions and some were exposed to 
radiation. Currently, we understand that 2 staff are confirmed as dead (believed to have 
been from the tsunami) and some have been treated for explosion injuries. 21 people 
(staff and emergency services) have received a high radiation dose, but within the dose 
limits for these conditions. 
 
Releases of radioactivity had the potential to affect the local population. As time 
progressed, the Japanese government ordered a controlled evacuation to 20 km with 
sheltering up to 30 km and further evacuation of localised areas between 20 to 30 km 
from the plant. At present, we are not aware of any reports of members of the 
Japanese public being treated for significant exposure to radiation; some members of 
the public have been monitored in hospital. 
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Environment 
Radioactive releases from the Fukushima plant have occurred at different times and 
different rates as the accident sequence has developed. High levels of radioactivity 
have been measured in seawater close to the plant and in certain foods (such as milk 
and leafy vegetables). 
 
The natural events of earthquake and tsunami devastated the local community with 
major impact on the local infrastructure. This in turn appears to have challenged the 
emergency response locally and thus impacted the management of the plant recovery.  
 
The severity of the events and widespread devastation in Japan also appears to have 
challenged the national, and indeed international, response. 
 
 
Potential lessons  
 
The events at Fukushima are significant to the nuclear community and will have a 
profound effect on the way the nuclear industry operates in years to come. We are 
therefore determined to learn all the lessons that come from it.  
 
UK context 
The UK nuclear industry has maintained a very good safety record since the formation 
of the Nuclear Installation Inspectorate and the passing of the Nuclear Installation Act 
(1965). This safety record has been sustained by the requirement for the Licensees of 
nuclear facilities to be responsible for the safety of their plants and by having a strong 
independent regulator defining safety standards and performing robust reviews to 
confirm these standards are achieved.  
 
The UK approach requires the Licensees to own their safety cases and have rigorous 
and robust arrangements to design, procure, build, operate and decommission nuclear 
plants. This requirement is legally enforced by the Site Licence and detailed conditions 
therein granted by the independent regulator. The Licensee Board is legally 
responsible for compliance and the station director is the Agent of the Licensee at each 
site. This has proved to be an effective and robust legal framework over many years. 
 
In assessing their plants, operators must justify the data used, identify and assess all 
credible failures and events and show the plant can be maintained in a safe state. This 
is documented through safety cases that use numerical targets and probabilistic safety 
assessments to ensure risks are maintained As Low As is Reasonably Practicable 
(ALARP). These safety cases are also tested by taking the assessments beyond the 
design basis to ensure there is no major change in the response of the plant or any 
significant increase in risk from the plant. These assessments are termed analysis of 
the cliff-edge effect. In addition, the ALARP principle is applied throughout the life cycle 
to ensure that if any further safety improvements are reasonably practicable, they are 
included in the plant. The Licensees are also required to have processes that allow 
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them to learn from experience around the world and to feed this experience back into 
the safety justification and operation of their plants.  
All of the safety cases for the plant are reviewed under the Periodic Safety Review 
(PSR) process to ensure the plant is brought up to modern standards and it continues 
to include all reasonably practicable safety improvements. It is typical that these 
reviews result in a number of modifications to the plant to ensure the safety levels keep 
pace with modern standards and understanding of the safety risks. 
 
In addition, through the deployment of 36 licence conditions, all aspects of nuclear 
plant operation, maintenance and modification, are overseen including emergency 
arrangements which are assessed annually as part of the process. 
 
The regulator conducts reviews and audits of all the above processes as well as the 
Licensee’s processes, procedures and the capability of the people involved in 
producing safety cases and operating the plants. In enforcing their position the 
regulator has a range of powers available to ensure Licensees are fulfilling all of their 
obligations. These powers range from action plans to resolve issues, deep technical 
review by independent bodies to confirm safety arguments, through to primary powers, 
where they can instruct operations are immediately stopped and made safe.  The 
existing rigorous deployment of this regulatory framework should not be 
underestimated in achieving the goal of safe operation of the UK’s nuclear facilities. 
 
In order to maintain the highest safe operating standards, EDF Energy’s existing fleet 
also subjects itself to international peer review from the World Association of Nuclear 
Operators (WANO). 
 
Areas for Review 
Recognising the UK context, EDF Energy has already identified a number of areas for 
review but, noting that the event in Japan is still ongoing, our views will continue to 
develop. 
 
The consequences of this event are consistent with an accident which is Beyond the 
Design Basis for the plant. Hence it is necessary to re-consider the adequacy of how 
we address Beyond Design Basis events. 
 
The relevant review areas, which are applicable to all reactor and fuel route conditions, 
are: 
 
 Confirmation of the basis of the bounding assumptions and margins from historical 

data 
 Identification of the differences in experienced conditions, design and safety 

justification that could cause the different response of the four Fukushima units 
 Review of the design approach and margins for seismic protection 
 Review of flooding protection from tsunami and other natural events 
 Review of the design approach and margins for other hazards 
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 Tolerance of the design to multiple initiating events 
 Tolerance of the design to prolonged loss of power to the unit 
 Tolerance of design to prolonged loss of cooling to the core and fuel storage ponds, 

including performance of the ultimate heat sink 
 Hydrogen management  
 Review of spent fuel storage policy and alternate cooling and make-up capability 
 Ability of the accident arrangements to cover multi-unit/multi site accidents 
 Review of emergency arrangements capability with reduced infrastructure 

availability 
 Review of the severe accident management plans, margins and mitigations and, to 

the degree it is possible at this stage, the deployment of those plans during the 
event. 

 
Potential generic lessons 
Consideration of these areas for review has allowed us to identify the following 
potential generic lessons: 
 
 It appears prudent to research and understand the appropriateness of the design 

basis assumptions at Fukushima. It is not yet evident whether the seismic and / or 
tsunami events matched the design basis expectations and assumptions at 
Fukushima. 

 
It is important to be confident that the UK design basis assumptions remain 
appropriate for both current and planned facilities. There may be an opportunity for 
learning from this research and for applicable lesson to be applied in the UK.  

 
 It seems appropriate to review beyond design basis scenarios and the supporting 

severe accident management processes. 
 

The severity of the events at Fukushima appears to have challenged the beyond 
design basis boundary (i.e. the assumptions made as to sequences of events for 
which the plant design and operating procedures do not provide engineered or pre-
defined protection). This is particularly true for scenarios such as loss of cooling and 
electrical power.  

 
 It seems appropriate to revisit and confirm the capability of back-up and emergency 

arrangements in the event of extensive infrastructure disruption. 
 

The extensive infrastructure disruption experienced in north eastern Japan following 
the earthquake and tsunami appears to have impacted upon the ability to recover 
from the Fukushima events through, for example, the reduced capability to get 
services and supplies to site and to remove effluent / waste from it. It seems 
appropriate to act on such insight, for example by reviewing the assumptions in 
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arrangements relating to the timescale for restoration of essential services, supplies 
and stocks. 

 
The impact appears to be wider than just the local infrastructure and there may be 
learning for regulators, national governments and international agencies. 

 
 It seems appropriate to review the human aspects of this event. 
 

The extent of the damage to the facility and local infrastructure presented a number 
of challenges for those operating the plants and the emergency and support 
personnel attempting to assist in the recovery efforts. The people supporting these 
efforts certainly had families and friends impacted by this event. The review of back-
up and emergency arrangements needs to address these human elements. 

 
 
EDF Energy response to events 
 
We have already performed a wide review using information from many sources to 
ensure it is safe to continue operating our existing plant and to ensure the design for 
the new build programme is appropriately reviewed.  This review will, itself, be kept up 
to date as further information becomes available. 
 
The EDF Energy Existing Nuclear Licensee Board held an extraordinary meeting to 
consider the events in Japan. The Board received a thorough review of the safety of 
our operating AGR and PWR plants in fault situations, as well as considering the wider 
issues that events in Japan were revealing in order to confirm the basis for continued 
safe operation of the existing fleet. We continue to operate our fleet to the highest 
standards and we have already completed a number of actions to further strengthen 
our position including:  
 
 An immediate check by our Station Directors of their back-up systems, over and 

above normal audit processes 
 Organisation of refresher training for employees on use of our back-up systems;  
 Initiation of a review of our Emergency Plan, with particular focus on the impact on 

infrastructure disturbance and the ensuing capability of external support to site 
 Establishing formal arrangements to ensure that any learning from Japan is fed into 

our safety processes.  
 
EDF Energy Existing Nuclear also convened a special meeting with the independent 
members of its Nuclear Safety Committees to seek their consideration and advice on 
its activities in response to the events in Japan. The members were supportive, based 
on their wide experience, and proposed some additional activities which will be taken 
forward and tracked by the Licensee Board. 
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Similarly, our New Nuclear Build management board is taking proactive steps to 
understand the lessons from Fukushima and incorporate them into the next generation 
of reactor technology. EDF Energy continues to prepare for new nuclear build at 
Hinkley Point in Somerset and Sizewell in Suffolk and has already undertaken a 
number of additional actions including: 
 
 The creation of a project team to consider lessons learned for the UK EPR design 

as they become available. 
 Commencement of a review to confirm tolerance of the UK EPR design to the 

challenges identified from the Fukushima event. 
 
EDF Energy will support the Stress Tests for operating plants that has been requested 
by the Council of the European Union and is being developed by the European Nuclear 
Safety Regulatory Group (ENSREG) and the European Commission with support from 
the Western European Nuclear Regulators Association (WENRA). Initial guidance has 
been produced and our understanding is that these tests will be demanding and will 
evaluate the response of the plant under extreme beyond design basis situations. This 
will recognise a progressive loss of lines of defence as the fault develops as a 
consequence of the initiating event. The intent is to identify any potential weak points in 
the design and any cliff-edge effects recognising the following situations: 
 
• Initiating events 
 Earthquake 
 Flooding 
 Other extreme natural events 
 

• Consequential loss of safety functions 
 Loss of electrical power, including Station Black Out 
 Loss of the Ultimate Heat Sink 
 Combination of both 
 

• Severe accident management issues 
 Loss of core cooling function 
 Loss of cooling function to the fuel storage pond. 

 
We envisage the value from such Stress Tests as being to examine the defence in 
depth of the plants and identify potential improvements, some of which would then be 
considered under the ALARP framework.  Some could be adopted simply as a point of 
policy. 
 
 
Broader engagement 
 
As stated previously, EDF Energy is a subsidiary of the EDF Group, itself a nuclear 
operator of 58 units in France. Since the event occurred, we have been working in 



 
 
 
 
 
 
 
 
 

 
 
 
 

edfenergy.com 
 

9 
 

close cooperation with EDF Group to understand the unfolding events at Fukushima to 
ensure the best understanding we can at this stage about what happened at 
Fukushima as well as combining our thoughts with respect to the lessons learned. 
 
We will also continue to use our established contacts within the International Atomic 
Energy Agency (IAEA), the World Association of Nuclear Operators (WANO) and the 
Institute of Nuclear Power Operators (INPO) to develop our approach following the 
events in Japan. We note with interest that Dr. Mike Weightman’s report intends to 
ensure the issues and lessons will be examined in cooperation and coordination with 
national and international experts to provide the best possible advice. This will ensure 
the most accurate understanding of the events in Japan and lead to the most 
appropriate specification of safety standards going forward. It is considered that this is 
essential to demonstrate confidence in the safe operation of our facilities now and into 
the future. 
 
 
Concluding Statement 
 
The events at Fukushima will have a profound impact on the way the nuclear industry 
operates in years to come. As a UK nuclear operator, EDF Energy welcomes Dr. Mike 
Weightman’s report and has therefore contributed accordingly to ensure this event 
provides a positive input to future operation of our plants in the UK. 
 
EDF Energy has gained an initial understanding of the events at Fukushima from a 
wide range of sources and we are continuing to monitor developments. Based on the 
available information to date, we have identified areas for review, more immediate 
specific lessons for our own fleet (existing and proposed) which we are pursuing 
already and some potential generic lessons.  This review is an on-going process. 
 
EDF Energy recognises the importance of maintaining the very good UK nuclear safety 
record. This is best achieved by us, as operators, being responsible for the safety of 
our facilities and constantly learning and developing our safety approach using the well 
established standards and principles in the UK and internationally. This ownership of 
safety by the operators must be within the framework specified by a strong and 
independent UK regulator who sets high safety standards and ensures all operators 
comply with these standards. We see the HM Chief Inspector’s report as a key step in 
continuing to support the maintenance of high safety standards and this is an approach 
we wish to support. EDF Energy applauds the stated intent to conduct this process in 
an open and transparent manner. 
 
Recognising nuclear events have a global impact, EDF Energy fully support the 
intention that this report will ensure consistency with the approaches and reviews 
undertaken in other nuclear industries around the world. This will ensure the most 
accurate understanding of the events in Japan and lead to the most appropriate 
specification of safety standards going forward. 
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EDF Energy is determined to be supportive throughout the process and is committed to 
playing an active role in the lessons learnt exercise to ensure our plant will continue to 
be operated safely and contribute to making the UK a low carbon economy. 
 


