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Summary and Recommendation:

On 14™ March 2011 the Secretary of State (SoS) for Energy and Climate Change
requested HM Chief Inspector of Nuclear Installations to examine the circumstances of
the Fukushima accident in Japan on 11" March. A report highlighting initial findings was
published in May with the final report expected in September.

The purpose of this report is to appraise Members of the scope of the report and the
nature of the initial findings as they relate {o the nuclear agenda for Copeland and its
communities.

1. BACKGROUND

This report provides:

e A summary of the findings of the Chief Nuclear Inspector's interim report on the
implications of the accident for the UK nuclear industry.

¢ A summary of the wider implications for the UK, including the proposed new nuclear
build programme.

2. Findings of the Interim Weightman Review

2.1 The Chief Nuclear Inspector’s interim report was published on 18 May. t points
out that the direct causes of the Fukushima accident, a magnitude 9 earthquake
and the associated 14 metre high tsunami, are far beyond the most extreme
natural events that the UK would be expected to experience. It adds that the UK
is, reassuringly, some 1000 miles from the edge of a tectonic plate — where
earthquake activity and severity is greater. Additionally, UK nuclear power
plants, both those operational and those planned, are of a significantly different
design to the Boiling Water Reactors (BWR) reactors at the Fukushima-1 site.



2.2 In addition, the interim report explains that the UK approach to design basis
events and analysis seems different. In particular, regulators in the UK require
designers and operators to ensure that adequate protection is in place for natural
events of a remote nature, based on an extrapolation from the historical record.
The regulators then look to see that there are no “cliff-edge” increases in risks
ahd that more could not b& feasonably done to protect against very remote
events.

2.3 Against this background, the interim report concludes there is no need to curtail
the operations of nuclear plants in the UK but lessons should be learnt. It also
concludes that there is no need to change the present siting strategies for new
nuclear power stations. It adds that for sites with a flooding risk, detailed
considerations may require changes to plant layout and the provision of
particular protection against flooding.

2.4 On the use of MOX fuel, the interim report concludes that there is no evidence to
suggest that the presence of MOX fuel in Reactor Unit 3 significantly contributed
o the heaith impact of the accident on or off the site.

3. Implications of initial findings for Copeland?

3.1 ltis to clear on specific implications at this stage for activities and communities
within Copeland Borough. Nevertheless the report identifies 25 recommended
areas for review by either industry, the Government or regulators - to determine
if “sensible and appropriate measures can further improve safety in the UK
nuclear industry”.

A copy of the Executive Summary which contains the list of recommendations is
attached as Appendix A.

3.2 These include reviews of the layout of UK power plants, emergency response
arrangements, dealing with prolonged loss of power supplies and the risks
associated with flooding. These reviews are relevant to the management of high
hazard nuclear legacy facilities, as well as to operating nuclear power stations,
and therefore of relevance to existing activities at Sellafield and potential nuclear
new build in Copeland. Recommendations 2, 3 and 4 are of relevance to the
public sector as they make reference to learning iessons from the Fukushima
accident in terms of emergency planning arrangements and suggest a review of
national nuclear emergency arrangements.

3.3 A number of recommendations make specific reference to arrangements for
spent fuel management. These recommendations call on the industry to:



« Ensure the adequacy of any new spent fuel strategies compared with
expectations for passive safety and good engineering practice
(recommendation 12) ‘

o Ensure that the design of new spent fuel ponds close to reactors minimises
the need for bottom penetrations and lines that are prone to siphoning faults
(recommendation 14)

¢ Review site contingency plans for pond water make up under severe accident
conditions to see whether they can and should be enhanced given the
experience at Fukushima (recommendation 20).

3.4 The 10" recommendation is that the UK nuclear industry should initiate a review
of flooding studies, including from tsunamis, to confirm the design basis and
margins for flooding at UK nuclear sites. This should include consideration of
whether there is a need to improve further site-specific flood risk assessments
for any new reactors, or as part of the periodic safety review programme for
existing reactors. The reviews should address sea-level protection.

A more comprehensive ‘lessons learned’ report is to be published in September.

3.5 The interim report also refers to the development of “stress tests” for nuclear
power stations, which is being undertaken in response to a request from the
Council of the European Union. The interim report states that the industry
should produce a common plan for responding to the “stress tests” and to the
recommendations. '

4. Wider Implications for the UK

4.1 The Secretary of State, Chris Huhne, welcomed publication of the interim review,
stating that it “provides us with the basis to continue to remove the barriers to
new nuclear build in the UK”. The recent publication of the nuclear National
Policy Statement (NPS} is seen as vital for allowing progress on the planned
nuclear power station at Hinkley in Somerset. |t is reported that EDF intend to
submit a planning application in October.

4.2 The regulators have also commented on how they will take forward the Generic
Design Assessment process for new nuclear reactors. By June 2011, the
regulators should have completed the assessment work necessary to make
decisions on whether to provide interim Design Acceptance Confirmations
(DACs) and interim Statements of Design Acceptability (SoDAs). In the light of
Weightman review, the regulators have stated that they will not now draw
conclusions from their assessments but will delay this to allow them to take
account of relevant recommendations from the Weightman reports. Indications

3



are that such a delay will not necessarily materially affect investment decisions
by power station providers. However, the regulators still intend to publish the
GDA Issues they have identified and their Resolution Plans. The GDA Issues
will include a requirement to address any relevant recommendations from the
Weightman review.

5. Financial and human resources implications (including sources of finance)

None other than Member and Officer time

6. List of Appendices

Appendix A — Executive Summary of Interim Weightman Report

7. Checklist for dealing with key issues

Please confirm against the issue if the key issues below have been addressed .This can
be by either a short narrative or quoting the paragraph number in the report in which it
has been covered.

impact on Crime and Disorder None directly
Impact on Sustainability Yes significantly
Impact on Rural Proofing None directly
Health and Safety Implications None

Project and Risk Management None

Impact on Equality and Diversity Issues Nonhe
Children and Young Persons Implications | None -
Human Rights Act Implications None
Monitoring Officer Comments
Section 151 Officer Commenis

8. Please say if this report will require the making of a Key Decision - NO



Aependux A

Office for Nuclear Regulation
An agency of HSE

Executive Summary

Introduction

On the 14 March 2011 the Secretary of State (SoS) for Energy and Climate Change requested HM Chief
Inspactor of Nuclear Installations to examine the clrcumstances of the Fukushima accident to see what
lassons could be learnt to enhance the safety of the UK nuclear industry. The aim of the repert 1s to
Identify any implications for the UK nuclear industry, and in doing so co-oparate and co-ordinate with
International colleagues. The So$ requested that an interim report be produced by the middle of May

2011, with a final report within six months.

This is the interim report (the “HM Chief Inspector’s Interlm Fukushima Report”) referred to above and
looks at the initial implications for the UK nuclear industry, mainly the nuclear power sector, that can he
learned from the accident that took place at Fukushima, The final report is planned for September 2011

and will cover all nuclear installations,

This report provides some background on radioactive hazards, and how fo protect against them, nuclear
power technology and the approach to nuclear safety and security in the UK, internationally and in Japan,
It also describos how we have taken forward the work so far and how we expact to continue to the final
report. The report detalls who we have liaised with to date and describes the measures we have put in

place to provide for external scrutiny of our work.

While not all the circumstances of the accident In Japan are known there is sufficient information to
develop initial lessons for the UK. These are discussed together with our prefiminary conclusions and
recommendations for taking the work forward to the final report.

In taking the findings in this report forward we should racognise that to achieve sustained high standards of
nucloar safety we all need to adhere to the principle of continuous improvement. This principle is
embedded in UK law, where there Is a continuing requirement for nuclear deslgners and operators to
recluce risks so far as is reasonably practicable, This is underpinned by the requirement for detailed
periodic reviews of safety to seek further Improvements,

This means that, no matter how high the standards of nuclear design and subsequent operation are, the
qusst for Improvement should never stop. Sseking to learn from events, new knowledge and experience,
both nationally and internationally, must be a fundamental feature of the safety culture of tha UK nuclear

industry.

The UK nuclear regulatory system is largely non-prescriptive, This means that the Industry must
damonstrate to the regulator that it fully understands the hazards assocltated with its operations and knows
how to control them. The regulator challenges their designs and operations for safety to make sure that
their safety provisions are rebust and that they minimise any residual risks. So, we expect the industry to
take the prime responsibility for learning lessons, rather than relying on the regulator to tell it what to do.
What we have done in this report Is point out aroas for review where lessons may bo learnt to further
improve safsty. But it is for industry to take ultimate responsibility for the safety of their designs and
operations.

Wo anticipate that many of the significant [essons can be Identified by the time of the final report,
However, with additional detailed information and research some extra insights will arise in the longer
term. We Intend to monitor closely any such developments as part of continuing o seek improvements in
nuclear safety and take these forward with the nuclear industry in line with our normal regulatory
approach of challenge, influence and where needed enforcement,
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The Earthquake and Tsunami at Fukushima-1

At 2,46pm local time on 11 March 2011 Japan's east coast was hit by a magnitude 9 earthquake - the
largast racorded for Japan - and then about an hour later by a tsunami many metres high. This caused
considerable damage and loss of life across Japan. There are several nuclear power sites in this area of
Japan, Including the Fukushima-1 site {Fukushima Dai-ichi) where six Boiling Water Reactors {BWR} are

located,

Fukushima-1 Reactors

All the Fukushima-1 reactor units are BWRs designed by General Elactric although there are design
differences betwasn them. They were designed some 40 years ago. A BWR is a Light Water Reactor {LWR)
in which normal (light) water serves both as the reactor coolant and the moderator.

Inside a BWR vessel, a steam water mixture is preduced when the reactor coolant moves upward through
the fuel elements In the reactor core absorbing heat, The steam/water mixture leaves the top of the core
and enters a steam dryer and moisture separator whaore water droplets are removed before the steam
enters the steam line, This directs the steam to the turbine generators where elactricity Is produced. After
passing through the turbines, the steam Is condensed in the condenser, All Fukushima's condensers are
cooled by sea water passing through the secondary side. ‘

The reactor core is raade up of fuel assemblies, control rods and neutron monitoring instruments.  All the
Fukushima-1 reactor units have two external recirculation loops with variable speed racirculation pumps
and jet pumps Internal fo the reactor vessal,

Fukushima-1 Reactor Units 1 to 5 have & Mark | containment with a light bulb shaped drywell. Reactor unit
5 has a Mark Il containmant which consists of a stee! dome head and concrete wall [post-tensioned or

reinforced) standing on a basemat of reinforced concrete,

Both Mark | and I containment models have suppression chambers with large volumes of water. The
function of these pools Is to remove heat if an event occurs in which large quantities of steam are released
from the reactor, The suppression pools are often refarred to as “Torus” in the Mark | contalnment models
{reactor units 1 to 5). The Mark | torus is a large doughnut shaped steel structure located at the bottom of
the drywell surrounding It. The drywell and the torus are designed to withstand the same pressure.

All the Fukushima-1 reactor units have a sscondary containment, which surrounds the primary
containment {drywell and suppression pool} and houses the emergency core cooling systems. The
secondary contalnment in hoth the Mark I and Mark Il models form part of the Reactor Building, The
reactor bullding above the pilecap Is lightweight in nature and not designed to prowde a barrier function (It

is a weather tight enclosure),
Spent fuel at the Fukushima-1 site is stored in a number of locations:
R Eacfl of the slx reactors has its own storage pond. The ponds are located at the top of the reactor
building to facilitate fuel handling during refueiling.
®  The common pond Is a bullding segregated from the reactors and contains around 6000 spent fuel

assemblias,
m  Spent fuel Is also stored on-~site in a dry storage facility that contalned nine casks at the time of the
avent. It is believed that there would typically be 400 assemblies on-site in casks at any particular

time,
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Overall, 60 percent of the used fuel on-site is stored in the common pond, 34 percent of the spent fusl was
in the reactor ponds and the remaining six parcent was in the dry storage facility.

UK Nuclear Reactors

The UK has no BWRs. With the exception of Sizewell B, which is a Pressurised Water Reactor {PWR], all the
UK’s nuclear power plants use gas-coolad technology. The first genoration {“Magnox”) reactors use natural
or slightly enriched uranium with magnestum alloy cladding. The second generation, Advanced Gas-cooled
Reactors {AGR), use enriched uranium dioxide fuel with stainlass steel cladding. The operating Magnox
stations and all of the AGRs use carbon dioxide as the primary coolant and have pre-stressed concrete
reactor pressure vessels. They have some fundamental diffarences to the BWR reactor, e.g. the power
density of the reactor core is lower and its thermal capacity is significantly larger, giving much more time
for operators to respond to loss of cooling accidents. Under fault conditions, significant quantities of
hydrogen are not ganerated as water is not the coolant,

Sizewell B, which Is the most racent nuclear power plant to he bullt In the UK, Is a PWR which hecame
operational in 1995, This reactor uses enriched uranium oxide fuel clad In zircaloy with pressurised water
as the coolant. It is ona of the most advanced PWRs operating in the world and has improved containment,
control of nuclear reactions and hydrogen In fault conditions, and cooling systems comparad to many

previous designs.

The Accident at Fukushima-1

- At the time of the earthquake three reactors {Reactor Units 1 to 3) were operating, with Reactor Unit 4 on
refuelling outage and Reactors Unlts 5 and 6 shut down for malntenance. When the earthquake struck all
three operating reactors at the Fukushima-1 site shut down automatically and shutdown cooling
commencad. When the tsunami hit the site all AC electrical power to the cooling systems for the reactor
and reactor fuel ponds was lost including that from backup diesel generators. Over the next few days
several large explosions and fires occurred as a result of the fuel heating up, the fuel cladding reacting with
water and steam and hydrogen being released. In addition, fuel element integrity was lost which led to a
significant ralease of radioactivity into the environment.

The hydrogen explosions caused conslderable damage to Reactor Units 1, 3 and 4. Reactor Unit 2 had an
Internal explosion that appearad to have breached the secondary containment. The site struggled to put
cooling water into the reactors and the reactor fuel ponds, by previously untried and unplanned means, for
over ‘a waek, Electrical supplies were gradually reconnected to the reactor buildings and a degrea of
controf returned. Heavily contaminated water used to cool the reactors and spent fuel ponds collected in
uncontalned areas of the site and leakad out to sea. Eventually emargency measures were successful in
curtailing the uncontrolled discharges.

It was clear that this was a serious nuclear accidént. A provisional International Nucfear Event Scale {INES}
level 5 was declared in the early stages, but after further analysis of the amount of radioactivity released

from the site, the [NES rating was increased to provisional level 7.

Early on In the chain of events the Japanese authorities instigated a 3km evacuation zone, then a 10km
zone, and later a 20km zone with a 30km sheltering zone along with other countermeasures, Govarnments
across the world watched with concern on how best to protect thelr citizens In Japan from any major
radioactive release that might occur, In the UK the situation was kept under review at the highest level in
Government with clear attention to the basic duty of a Government — to protect the citizens of the UK. To
assist the UK Government many agencies, governmant departments and individuals were Involved in
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providing their best technical advice, This was co-ordinated and lad by the Government's Chief Scientific
Advisor. The Heaith and Safety Executive’s Nuclear Directorate {which became the Office for Nuclear
Regulation {ONR) - an Agency of the Health and Safety Executive (HSE} ~ on 1 April 2011}, provided
authorltative advice on nuclear safety throughout the crisls, ‘

Relevance to the UK

To establish the ralevance to the UK, ONR has taken action on a number of fronts; firstly a dedicated
project team has been set up with a technical support team covering aspacts of the Fukushima event that
are likely to be important in learning lessons. The tachnical areas include: external hazards; radiological
protection, reactor physics, severe accldent analysis, human factors, management of safety, civil
engineering, electrical engineering, nuclear fusl, spent fuel storage and emergency arrangements,

In addition to ONR’s internal taam we have actively sought assistance from a wide range of organisations
and hava issued a broad invitation to anyone ahle and wiiling assist.

fn order to provide independent tochnical advice to the Chief Inspector during the production of this
report, & wide range of stakeholders were asked to nominate an expert to attend an ONR Technical
Advisory Panel {TAP). The TAP has provided valuable input to this Interim report and will continue to
provide advice as we endeavour to complete our final report for the Sacretary of State,

interim Report Conclusions

The direct causes of the nuclear accident, a magnitude 9 earthquake and the associated 14 metre high
tsunami, are far beyond the most extreme natural events that the UK would be ‘expected to experience.
We are reassuringly some 2000 miles from the edge of a tectonic plate, where earthquake activity is more
common and severe, Daslgn provisions at the Fukushima-1 site appeaar to only have besn made to protect
.against a 5.7 metre high surge in sea leval, and there is a history of large tsunamis hitting this coast of
Japan. It Is reported that over the 150 years Japan has experienced along its east coast several tsunamis of -
helght greater than six metres, some greater than 20 metres, However, we have besn unable to identiiy

the spacific history of tsunamis at the Fukushima-1 site.

UK nuclear power plants, both operational and those planned, are of a different desigh to the BWR reactors
at the Fukushima-1 site. In addition, our approach to design basis analysis requires designers and operators
to demonstrate that adequate protection is in place for natural events of a very remote nature, based on
an extrapolation from the historical record. We then require them to demonstrate that thers are no “cliff-
- edge” effacts or that more could not be reasonably done to protect against very remote events, This leads

us to conclude that:

Conclusion 1: In conskdaring the direct cuuses of the Fukushimo accldent we see no reason
for curtalling the operation of nuclear power plants or other huclear facilities in the UK,
Once further work s completed any proposed improvements will be consldered and
Implemented on a case by case basls, In line with our normal regulatory approach.

Nevertheless, severe events can occur from other causes and learning from avents is fundamental to
testing the robustness of, and enhancing where naeded, the defence in depth provisions. For nuclear sites
it s incumbent on both the UK nuclear industry and on us as regulators, to seek to learn lessons and ensure
all reasonably practicable steps are taken to enhance nuclear safety.
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The UK nuclear powar industry has had a good safety racord and has takan a pro-active stance In sesking to
loarn lessons despite the diffarences in technology employed in the UK to that involved at the Fukushima-1
site. We have hean reassured by: the prompt and full response to our requests for assurances on the state
of plant protection systems within the first week after the accident; the fact that independently of
regulatory interest both the companies operating the UK’s nuclear power stations held speclal board
meetings to consider the case for continuad operation of the UK’s reactors; and by the companies’
intention to complate further reviews. We conclude that:

Conclusion 2: In response to the Fukushime accident, the UK nuclear pawer Industry has
reacted responsibly and appropriately displaying leadership for sufety and a sirong safety
culture In its response to dute,

When any serlous event occurs there are always reasonable questlons asked about the regulator.
Questions can be about the independence and powers of the regulator, and what confidence people can
have in the regulator, although there is nothing to suggost that this was the issue in this accident. In the UK
the nuclear regulators operate indepandently of Government and the industry. In addition, it is the
Government’s intention to create a more integrated, focused, independent and accountable nuclear
regulatory body with greater institutional flexibility to sustain the expert resources It needs to mest the
challenges of the future. The proposal is to create ONR as a standalons statutory corporation outside the
HSE. The creation of the Nuclear Directorate as an Aganecy of HSE and its renaming as the Office for Nuclear
Regulation on 1 April 2011 s an interim step. Such moves have heen praised by a Director General of the
international Atomic Energy Agency {IAEA) and should enhance confidence in the UK nuclear regulatory

regime. This leads us to conclude that:

Conclusion 3: The Government’s Intention to take forward proposals to create the Office for
Nuclear Regulation, with the post and responsibilities of the Chief Inspector In statute,
should enhance confidence in the UK’s nuclear regulatory regime to more effectively face
the challenges of the future,

ONR uses its established Safety Assessmant Principles {SAP) as the basis for assessments of nuclear plant
safety cases and our judgement about the safety of nuclear facilities in the UK. Our work has led us to
conclude that:

Conclusion 4: To data, the conslderation of the known circumstances of the Fultushima
accldent hos not revealed any gaps In scope or depth of the Safety Assessment Principles
for nuclear facilities In the UK.

More ganerally, in the course of our examination of the events in Japan, we have not seen any significant .
dofacts in the UK’s approach to nuclear regulation - i.e. a broadly goal-setting systam, underplnned by a
floxible and adaptable llcensing regime, of which the SAPs form a crucial part. This reinforces the way in
which we have been able to develop an effective approach fo regulating nuclear new build through a
system of Generic Deslgn Assessment (GDA) and spacific nuclear site licensing, and construction consents.

Concluston 5: Our considerations of the events In Japan, and the possible lessons for the UK,
has not revealad any significant weaknasses In the UK nuclear licensing regime.

Questions have been raised as to whether there are any lessons for the existing siting policy and strategy
for new reactors In the UK. Thera are two maln aspacts in relation to the Japanese accident: location of
sites In areas subject to particular onerous natural hazards; and the ability to undertake precautionary
counter measures such ns evacuation. We have concludsd that:
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Conclusion 6: Flooding risks are unlikely to prevent construction of new nuclear power
stations at potential development sites in the UK over the next few years, For sltes with a
flooding risk, detailed consideration may require changes to plant fayout and the provision
of particular protection against flooding.

and that:

Conclusion 7: There is no need to chunge the presant siting strategles for new nuclear
power stafions it the UK.

The new reactors being considered for the UK are designed to limit the chance and consequences of a
major accident oceurring in any one reactor unit. Thus we consider that there is no reason per se why
multi-reactor plants, based on such designs should not be built. Nevertheless, we would require that the
safety case for any multi-reactor site demonstrates that the risks of an accident In one reactor unit having
adverse consequences for a neighbouring unit are acceptably remots, in line with the principle of as low as
reasonably practicable (ALARP). Additionally, befora a plant Is allowed to operate, the pre-operational
safaty case will have to damonstrate that there is adequate capability (both human and equipment) to deal
with postulatad multi-event scenarios.

Conclusion 8: There is no reason to depart from a multi-plant site concept given the design
measures n new reactors being considered for deployment in the UK and adeguate
demonstration in design and operational safety coses.

The cores of the Magnox and AGR reactors operating In the UK have larger thermal capaciies and lower
power densities than the Bolling Water Reactors at Fukushima. They therefora have longer timescales on
loss of cooling befora the operator or automatic systems have to react to stop the fuel overheating
dangerously. In addition, hydrogen Is not generated due to fuel cladding/water Interactions if the fuel
overheats during loss of cooling accidents (some small limitad amounts of carbon monoxide, which is
flammable, are produced in normal operation In gas-cooled reactors),

Conclusion 9: The UK’s gas-cooled reactors have lower powsr densities and larger tharmal
capacities than water cooled reactors which with natural cooling capabilitles glve longer
timescales for remedial actlon. Additlonally, they have d lesser need for venting on loss of
cooling and do not produce concentrations of hydrogen from fuel clatdding overheating.

Reactor Unlt 3 had some mixed oxide (MOX) fuel in the core, whereas the other affected reactors did not.
There were reports of some very small quantities of plutonium being detected outside the Fukushima-1
site but upon analysis this was shown to be plutenium fallout from nuclear weapon testing some decades
ago, and not from the Fukushima releases, '

Conclusion 10; There fs ho evidence to suggest that the presence of MOX fuel In Reactor
Unit 3 significantly contributed to the health impact of the accident on or off the site.
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Thars Is the potentlal to learn many lessons on human factors aspacts from the Fukushima accident both
from actions that assisted In developing an effective response and those that may have contributed to the
development of the accident, Little information is available to date on how human actions contributed in
one way or the other, However, it is clear that some exemplary and brave actions have been taken to try

to bring the situation undar control,

Conclusion 11: With more Information there is likely to be considerable scope for lessons to
be learnt about human behaviour in severe accident condftlons that will be useful In
enhanelng contingency arrangements and training in the UK for such events.

Interim Report Recommendations

From our consideration of the events at the Fukushima-1 site we have identified varlous matters that we
consider should be reviewed to detarmine whather there are any reasonably practicable improvements to
the safety of the UK nuclear industry. Additionally, we have identified some more general matters for
consideration, I formulating our interim report recommendations we have irfed to group them into
logical categories and to Identify those who we expect to follow up the recommendations. The

racommendations in full are listed below,

International Arrangements | Recommendation 1t The government should approach 1AEA, in co-operation

for Response with others, to ensure that improved arrangements are in place for the
dissemination of timely authoritative informatton relevant to a nuclear avent
anywhere in the world.

National Emergency Racommendation 2: The Government should consider cammying out a review

Response Arrangements of the Japanese response to the emergency to identify any lessons for UK

public contingency planning for widespread emergencies, taking account of
any social, cultural and organisational differences.

Recommendation 3: The Nuclear Emergency Planning Liaison Group should
instigate a review of the UK’s national nuclear emergency arrangements in
light of the experience of dealing with the prolonged Japanese ovent.

Openness and Transparency | Recommendatlfon 4: Both the UK nuclear industry and ONR should consider
ways of enhanclng the drive to ensure more open, transparent and trusted
communications, and relatlonships, with the public and other stakeholders.

Recommendatlon 5: Once further detailad information is avallable and
studies are completed, ONR should undertake a formal review of the Safety
Assessment Principles to determine whether any additional guldance is

necessary in the light of the Fukushima accident, particularly for “cliff-edge

affects.

Safety Assessment Approach
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Emergency Response
Arrangements and Exercises

Recommendation 6: ONR should eonsider to what extent fong-term severe
accidents can and should be covered by the programme of emergeney
exercises overseen by the regulator.

Recommendation 7: ONR should review the arrangements for regulatory
response to potential severe accidants in the UK to see whether more should

be done to prepare for such very remote events.

Off-site Infrastructure
Resilience

Recommendation 8: The UK nuclear industry should review the dependency
of nuclear safety on off-site infrastructure In extreme conditions, and censider
whether enhancements are necessary to sites’ self sufficlency given for the
reliability of the grid under such extreme clrcamstances,

Racommendation 9: Once further relevant information becomes avallable,
the UK nuclear industry should review what lessons can be [earnt from the
comparison of the events at the Fukushima-1 {Fukushima Dai-ichi) and
Fukushinra-2 {Fukushima Dal-ni) sites.

impact of Natural Hazards

Recommendation 10: The UK nuclear industry should initiate a reviews of
flooding studtes, Including from tsunamis, in light of the Japanase experience,
to confirm the design basis and margins for flooding at UK nuclear sites, and
whether there is a need to improve further site-specific flood risk assessments
as part of the perlodic safety review programme, and for any new reactors,
This should include sea-lavel protection.

Multi-reactor Sites

Recommandatlon 11: The UK nucfear industry should ensure that safety
cases for new sites for multiple reactors adequately demonstrate the
capability for dealing with multiple serious concurrent events induced by

extreme off-site hazards.

Spent Fual Strategles

Recommendation 12: The UK nuclear industry should ensure the adequacy of
any now spent fuel strategles compared with the expectatlons in the Safety
Assessment Principles of passive safety and good engineering practice.

Site and Plant Layout

Recommendation 13: The UK nuclear industry should review the plant and
site layouts of existing plants and any proposed now dasigns to ensure that
safely systems and their essential supplies and controls have adeguate
rohustness agalnst severe floading and other extreme external events,

Fuel Pond Design

Racommandation 14: The UK nuclear industry should ensure that the deslgn
of new spent fuel ponds close to reactors mininiises the need for bottom
penetrations and Iines that are prone to siphoning faults. Any that are
necessary should be as robust to faults as are the ponds themselves.

Seismic Resilience

Recommendation 15: Once detailed information bacomes available on the
performance of concrete, other structures and equipment, the UK nuclear
industry should consider any implications for improved understanding of the
relevant design and analyses.

HM-ChIeF-!n‘s;v;‘ecvt;r’s Interlm lgu!;ﬁs"fiir'lﬁgaeport
UNCONTROLLED COPY IF NOT VIEWED ON ONR WEB-SITE




Office for Nuclear Regulation

An agency of HSE

Extreme External Events

Recommendation 16: When considering the recommendations in this report
the UK nuclear industry should consider them In the light of all extreme
hazards, particularly for plant layout and daslgn of safety-related plant.

Off-site Electricity Supplies

Recomimendation 17: The UK nuclear industry should undertake further work
with the Natienal Grid to establish the robustness and potential unavaitability
of off-site electrical supplies under severe hazard conditions,

On-site Electricity Supplies

‘| Recomimendation 18: The UK nuclear industry shouid review any need for the

provision of additional, diverse means of providing robust sufficlently fong-
term independent electrical supplies on sites, reflecting the loss of availabiity
of off-site electrical supplies under severe conditions.

Cooling Supplies

Recommendation 19: The UK nuclear industry should review the need for,
and if required, the ability to provide fonger term coolant supplies to nuclear
sites in the UK in the event of a severe off-site disruption, considering whether
further on-site supplies or greater off-site capability Is neaded, This relates to
both carbon dioxlde and fresh water supplies, and for existing and proposed
new plants.

Recommendation 20; The UK nuclear industry should review the site
contingency plans for pond water make up tinder severe accident conditions
to see whether they can and should be enhanced given the experience at
fukushima.

Combustible Gases

Recommendation 21: The UK nuclear industry should review the ventilation
and venting routes for nuclear facllities where significant concentrations of
combustible gases may be flowing or accumulating to determine whether
more should be done to protect them.

Emergency Control Centres,
Instrumentation and
Communications

Recommendation 22: The UK nuclear industry should review the provision
an-site of emergency control, instrumentation and communications in light of
the circumstances of the Fukushima accident Including long timescales, wide
spread on and off-site disruption, and the environment on-site associated
with a severe accident.

Recomimendation 23: The UK nuclear industry, In conjunction with other
organisations as necessary, should review the robustnass of nacessary off-slta
communications for severe accidents involving widespread disruption.

Human Capabilities and
Capacities

Recommendation 24: The UK nuclear industry should review existing severe
accidlent contingency arrangements and training, giving particular
considaration to the physical, organisatlonal, behavioural, amotional and
cultural aspects for workers having to take actlons on-site, especially over long
periods, This should take account of the impact of using contractors for some
aspects on-site such as maintenance and their possible response,

Safety Case

Recommendation 25: The UK nuclear industry should review, and if
nacessary extend, analysis of accident sequences for long-term severe
accldents, This should ldentify appropriate repair and racovery strategies to
the peint at which a stable state Is achleved, identifylng any enhanced
raguirements for central stocks of equipment and loglstical support.
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Recommendatlon 26: A response to the various recommendations in the
interim report should be made avaifable within one month of it being,
published. These should include appropriate plans for addressing the
recommendations. Any responses provided will be compiled on the ONR
website,

Way forward

Way Forward

In response to & request from the Councit of the European Union, work Is underway to develop “stress
tasts” for nuclear power stations, This will involve national regulators requiring operators to undertake
such examinations of safety margins. The national regulators wilt independently assess the resuits. Inthe
UK we would then require improvements in line with the “as low as reasonably practicable” {ALARP)
principle.

There may wall be overlaps between these “stress tests” and the recommendations in this report. Hence it
is recommended that the nuclear industry produce a common plan for responding to the “stress tests” as
well as the recommendattons in this report. We would expect this plan will be published.

The outcome of this work and that of the “stress tests” should be published along with proposals for any
reasonably practicable improvements to plant, people or procedures that may emerge. Given the
timescales for the “stress tests” there will be need for a supplement to our final report to take account of

thalr outcome.

The final report will iook at any specific implications of the Fukushima accident for all nuclear installations
in the UK. it will also report on the submissions we have received.
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