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Foreword

This report has been prepared by the United Kingdom (UK) to meet the requirement
of Article 5 of the Convention on Nuclear Safety (the Convention). It considers each
of the Convention's obligations and explains how the UK addresses them.

The report only covers land based civil nuclear power plant as defined in Article 2 of
the Convention. The safety of other UK nuclear facilities that fall outside the scope of
this Convention are also regulated to the same standards, so as to ensure that they
are operated in a manner that maintains a high level of safety.

The nuclear industry in the UK continues to evolve, as does the regulatory body. Of
particular note are proposals for new reactor build, with some planning assumptions
providing for the first new reactors coming into operation in 2017/18 and 10-12 new
reactors on-line by 2025. Other areas of the UK nuclear industry continue to have
new build projects, such as enrichment and waste management, but these will be
addressed in the UK report to the Joint Convention on the Safety of Spent Fuel
Management and on the Safety of Radioactive Waste Management.

Within the UK nuclear safety system there have been no significant corrective actions
necessary to comply with the Convention. The UK’s nuclear safety licensing regime
has proved to be effective which, together with the high priority given to safety by the
UK nuclear utilities, has stood the country well in times of great change.
Furthermore, the periodic safety review requirements of the UK nuclear site licences
have meant that for many years the UK has been monitoring and improving the
safety of its nuclear installations. This activity will continue in the future. This is not
to say that the UK is complacent, far from it. Safety challenges remain especially in
dealing with the ageing of facilities and legacy issues. However, it is considered that
the UK nuclear safety system, being well-founded on the requirements of the
Convention and the IAEA Fundamental Safety Principles, has a strong foundation to
meet the challenges.
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Section 1 - Introduction

Nuclear power programmes in UK

1.1.  Atthe United Kingdom (UK) presentation to the Convention on Nuclear Safety
(the ‘Convention’) Review Meeting in April 2008, it was reported that the UK
Government had decided that nuclear power would be an integral part of the
country’s future energy strategy and that work had already started to assess the
safety of new reactor designs. Since 2008 there has been significant progress
towards implementing the new build programme. In particular, enabling measures
are being put in place to ensure that the programme is implemented efficiently,
effectively and, above all, safely. The decision to enable a new nuclear programme
has directly and indirectly influenced major changes in those organisations
concerned with the implementation of the new build strategy. These changes, and
their implications on safety, are addressed in this report.

1.2. In the UK, nuclear power has been part of the energy mix since 1956
providing typically 15-20% of the country’s electrical energy needs. Currently, the UK
has a fleet of operating gas-cooled reactors and one operating pressurised water
reactor. Many of these were designed and built over 30 years ago and they continue
to command the focus of attention for the safety authorities. In addition, the UK has
facilities that are not in the scope of this Convention but do require continuing
commitment to safety. These include several decommissioning reactors, nuclear
research facilities, nuclear fuel manufacture, fuel reprocessing facilities and
radioactive waste storage facilities.

1.3. The year 2010 marks the fiftieth anniversary of the UK’s Nuclear Installations
Inspectorate (NII). Since its formation, the NIl (now a part of the Health and Safety
Executive’s (HSE) Nuclear Directorate (ND)) has proved to be an effective nuclear
safety regulator that has continuously sought to improve its regulation of the nuclear
industry and the safety standards of the industry. However, the new build
programme, ageing nuclear plant, decommissioning and the management of
radioactive waste have all raised major new regulatory challenges. Consequently, in
2009 the UK Government proposed changes to the nuclear regulators’ structure and
methods of working to enable it to meet these new challenges and continue to be a
world-class regulator®.

1.4. The UK remains committed to the Convention on Nuclear Safety. It has taken
steps to ensure that safety is given a priority in the design and building of new
reactors and continues to ensure that licensees regard safety as the priority for all
operating reactors. Sound legislative and regulatory structures are in place and the
UK participates fully in international programmes to enhance and promote nuclear
safety.

Structure of the report

1.5. This report explains how the nuclear installations in the UK achieve the high
safety standards required by the Convention. Each Article of the Convention is
addressed separately in the main text of this, the UK’s fifth, report. This report does
not consider matters related to the safety of those nuclear installations that have
been addressed by the UK’s submissions for the review meetings of the Joint
Convention on the Safety of Spent Fuel Management and on the Safety of
Radioactive Waste Management (the ‘Joint Convention’) or which are outside the
scope of either of these Conventions.

1.6. For the purpose of this report, the term ‘the Government’ means the UK
Government unless otherwise stated.



Basis of the report

1.7. In addition to the Convention itself and the Guidelines regarding the
production of National Reports (INFCIRC/572/Rev3), the UK has used a number of
other sources to inform the structure and development of this report. These include
the:

e summary report of the President of the fourth review meeting (CNS/RM/2008/6
final), regarding the key safety issues discussed at the fourth review meeting;

e Rapporteur’s report for the United Kingdom from the fourth review meeting;

o report of the IAEA secretariat to the fifth review meeting of the Convention on
Nuclear Safety - dated 15 September 2009 regarding major issues and trends in
nuclear safety; and the

e written and verbal questions raised (and the answers given) on the UK’s 2008
report to the Convention and on the presentation made at the review meeting in
April 2008.

1.8. In general, the UK report follows the guidelines in INFCIRC/572/Rev3 in
terms of scope. However, to ease the understanding of the reader, the changes
consequential to the announcement of the Government's policy on new nuclear
power plants (NPPs) are addressed fully in Section 2 of the report. Section 3
provides follow-up information on those issues at UK’s nuclear power stations that
were identified in the fourth report. Sections 4 and 5 identify those issues raised at
the fourth review meeting in the President’'s summary report and in the Rapporteur’s
report for UK respectively. Both sections 4 and 5 direct the reader to the main body
of the report where the specific issue is addressed. In effect, therefore, sections 2-5
together form that part of the report that is referred to as a “Summary” in
INFCIRC/572/Reva3.

1.9. The main body of the report addresses UK compliance with each of the
Articles 6 — 19. Annexes are included where appropriate. Each Article incorporates
the suggested topic areas in INFCIRC/572/Rev3 where they are considered
applicable to the UK. Where compliance with the Convention is demonstrated in a
way that has substantially changed since the fourth UK report the extent of the
change is noted at the beginning of each Article or Annex.

1.10. It is recognised that changes are occurring rapidly in the UK and
consequently some aspects of this report may also become out of date by the time
that it reaches other parties. For the purposes of this Convention, the report is
representative of the position on 1 May 2010. Changes occurring after this date will
be reported in the UK presentation to the review meeting in April 2011.



Section 2 - Significant developments since the report to
the 2008 Convention

European Union Nuclear Safety Directive

2.1. The European Council Directive 2009/71/Euratom of 25 June 2009 (the
‘Nuclear Safety Directive’)? establishing a Community framework for the nuclear
safety of nuclear installations was adopted on 2 July 2009 by publication in the
Official Journal. The Nuclear Safety Directive is intended to establish a Community
framework to maintain and promote the continuous improvement of nuclear safety
and its regulation, and to ensure the European Union (EU) Member States provide
appropriate national arrangements for high levels of safety to protect workers and the
general public.

2.2. The Directive requires Member States to:

e establish a national legislative, regulatory and organisational framework for the
safety of nuclear installations that includes national safety requirements, a
system of licensing and supervision, and enforcement mechanisms. This
reflects the position under the Convention and the existing UK regime;

e maintain and, where appropriate, improve this national framework (taking into
account matters such as operating experience, research and developments in
technology), which goes somewhat beyond what is laid down in the Convention
but which is part of the basic approach of the UK;

e establish and maintain a competent regulatory authority. The regulator must be
functionally separate from any other body or organisation concerned with the
promation or utilisation of nuclear energy so as to ensure its regulatory decisions
are effectively independent. EU Member States must also ensure the regulator
is given the legal powers and human and financial resources to carry out its
duties under the national framework. These requirements broadly mirror those
in the Convention with which the UK already seeks to comply;

e ensure that the prime responsibility for the safety of nuclear installations rests
with the licence holder. This is already set out in the Convention and in UK law.
The national framework must also require operators to have adequate human
and financial resources to meet the obligations that the Directive requires of
them. (The UK compliance is demonstrated in Article 11);

e ensure that the national framework requires arrangements for education and
training to be made by all parties (including Government, regulators and
operators) for their staff who have responsibilities for the safety of nuclear
installations. (The UK compliance is demonstrated in Articles 8 and 10);

e ensure that information in relation to the regulation of nuclear safety is made
available to workers and the general public, subject to not jeopardising other
interests (such as security) that are recognised in national or international law.
This requirement is not present in the Convention, but the UK already
recognises the importance of transparency in the regulation of nuclear safety.
(This is addressed in Section 2 of this report and also Articles 7 and 8);

e at least every ten years, arrange for self assessments of their national
framework and regulator and at least to invite an international peer review of
segments of both. The UK has and will continue to comply by inviting
International Atomic Energy Agency (IAEA) Integrated Regulatory Review
Service (IRRS) missions (see Section 2 of this report).



Changes to licensee organisations

2.3. EDF Energy purchased British Energy Group plc in January 2009.
Consequently, British Energy was delisted from the London Stock Exchange on 3
February 2009 and became a subsidiary company of EDF Energy UK Ltd., which is a
wholly owned subsidiary of Electricite de France SA. Within British Energy Group
there is one nuclear operating company, British Energy Generation Ltd. (BEGL).
BEGL is the nuclear licensee for Sizewell B, Dungeness B, Hinkley Point B,
Heysham 1, Heysham 2, Hartlepool, Hunterston B and Torness. EDF Energy is
establishing a new company to become a nuclear licensee for the planned new NPP
at Hinkley Point C.

2.4. Magnox North Ltd. and Magnox South Ltd. were established as Site Licence
Companies (SLCs) following the reorganisation and separation of Magnox Electric
Ltd. in 2008. Magnox South Ltd. became the nuclear site licensee for: Berkeley,
Bradwell, Dungeness A, Hinkley Point A and Sizewell A all of which are now
permanently closed. Magnox North Ltd. became the nuclear site licensee for
operating Magnox stations at Oldbury and Wylfa and for the permanently closed
stations at Chapelcross, Hunterston A, and Trawsfynydd. Ownership of all the
Magnox North Ltd. and Magnox South Ltd. sites is held by the Nuclear
Decommissioning Authority (NDA), but the shares are held for the duration of the
contract with NDA by Reactor Sites Management Company Ltd., which is a
subsidiary of Energy Solutions EU Ltd., for the management of the two companies.
Further information on the NDA can be found in Article 9.

Creation of Department of Energy and Climate Change

2.5. The Department of Energy and Climate Change (DECC) was established in
October 2008, bringing together responsibility in Government for energy and climate
change for the first time. The creation of DECC reflected the growing importance of
these issues and the close links between them.

2.6. DECC's priorities are to tackle climate change, ensure energy security, and
maximise the benefits of the transition to a low carbon economy. Achieving these
goals in the short, medium and long-term, and doing so in a way that is acceptable to
the public, is a major challenge. DECC is a small Department dealing with issues of
global importance, and meeting the challenges that lie ahead will require clarity of
thought, ingenuity, leadership and effective engagement both within the UK and
worldwide.

Office for Nuclear Development

2.7. The Office for Nuclear Development is a department within DECC. Its mission
is to facilitate new nuclear investment in the UK and specifically to:

e enable operators to build and operate new nuclear power stations in the UK from
the earliest possible date and to enable the new nuclear power stations to make
a full and safe contribution to the county’s energy needs;

e ensure that the UK is an appropriate place for companies to invest in new
nuclear power with unnecessary obstacles removed; and

e maximise the ability of UK firms to take advantage of the UK and worldwide
nuclear programme.
New nuclear power plant in the UK

UK Government policy on new nuclear power plant

2.8. The Energy White Paper: Meeting the Energy Challenge® was published in May
2007. It contained a 'preliminary view that it is in the public interest to give the private
sector the option of investing in new nuclear power stations'. Following consultation,



a new white paper entitled “Meeting the Energy Challenge — A White Paper on
Nuclear Power™ was published in January 2008 that provided a firm basis for the
private sector to invest in and seek authorisation for a new generation of nuclear
power stations. The Government supports the analysis and conclusions of the White
Paper and believes that it is in the public interest to allow energy companies to invest
in new nuclear power stations should they choose to do so, without public subsidy.

2.9. This policy applies to England and Wales only: the devolved Scottish
Government does not support any new nuclear power stations in Scotland. However,
Scottish Ministers are supportive of the possible life extension of existing nuclear
power stations in the short term to help security of supply.

Justification of new build

2.10. The January 2008 White Paper stated that the Government would undertake a
number of actions which were necessary before new nuclear power stations could be
built in the UK. One of these is Regulatory Justification of new Nuclear power
stations required in order to comply with the EU Basic Safety Standards (BSS)
Directive 1996°, which requires EU Member States to ensure that a new practice
resulting in exposure to ionising radiation is justified in advance of being first adopted.

2.11. The Government consulted between November 2009 and February 2010 on
proposed decisions that two nuclear power station designs, Westinghouse’s AP 1000
and Areva’'s EPR, should be justified. Details of the consultation process can be
seen on the DECC website®. The Government is currently considering responses to
that consultation.

Planning reform

2.12. In the UK, obtaining planning permission for major infrastructure projects has
often been a somewhat bureaucratic and slow process. This was the case in the
early 1980s when the planning process for UK’s last NPP, Sizewell B, took over three
years.

2.13. To streamline the planning process in England and Wales, fundamental reform
of the planning system was required. This process was commenced with the
introduction of the Planning Act 2008’, which provides for a more efficient,
transparent and accessible planning system. The new Government supports this
reform, although it intends to make some changes to introduce democratic
accountability. Whereas the Planning Act 2008 provided for development consent for
nationally significant infrastructure to be administered by a new independent body,
the Infrastructure Planning Commission (IPC), the intention is now for this unelected
body to be abolished. A new body will be established to hear examinations, but
decisions will be taken by Ministers. These changes require legislation and therefore
in the interim the IPC will continue to operate as the Planning Act 2008 provides. It
should be noted that this new planning process applies to major infrastructure
projects, not just NPPs, and is separate from the licensing process (see paragraph
2.19).

2.14. Energy National Policy Statements (NPSs)® are currently being finalised prior to
ratification by Parliament. They will provide a basis for decisions on applications for
development consent for all major energy infrastructure projects. There are two
NPSs that are relevant to the development of new NPPs. These are:

¢ the Overarching Energy NPS, that sets out the Government's energy policy. It
explains the need for new energy infrastructure and how the impacts of energy
infrastructure development in general should be assessed; and

o the Nuclear NPS, that contains supplementary information specific to nuclear
installations.

2.15. The draft Nuclear NPS listed sites that the Government judged to be potentially
suitable for the deployment of new nuclear power stations. This was an output of the



Government’s Strategic Siting Assessment (SSA) process®. The details of the SSA
criteria and process are addressed in Article 17.

Radioactive waste

2.16. The draft Nuclear NPS also sets out the Government’s preliminary conclusion
that it is satisfied that effective arrangements will exist to manage and dispose of the
waste that will be produced by new nuclear power stations in the UK.

Role of the regulators in planning regime

2.17. The regulator plays an important role in ensuring the safety, security and
protection of people and the environment in relation to the design, construction,
operation and decommissioning of nuclear power stations and the transport of
nuclear material. This is reflected in the draft Nuclear NPS in that the IPC:

e recognises that the relevant licensing and permitting regimes will be properly
applied and enforced;

e does not need to consider matters that are within the remit of the nuclear
regulators; and

¢ should not delay a decision on whether to grant consent until completion of the
licensing or permitting process.

Potential licensee organisations for new nuclear power plants

2.18. Energy companies have stated their plans for the development of new NPPs in
the UK. EDF Energy has publicly made clear its intention to build 6.4 GW of new
nuclear generating capacity in the UK. The NDA has sold sites at Wylfa, Bradwell,
Oldbury and Sellafield which has enabled new operators to participate in the new
build programme. Another company, RWE/E.ON, intends to build at least 6 GW of
new nuclear capacity in the UK and has purchased sites at Wylfa and Oldbury. A
consortium of GDF SUEZ SA, Iberdrola SA and Scottish and Southern Energy plc
has set out plans to build up to 3.6 GW of new nuclear capacity at a site they have
purchased at Sellafield as part of the NDA’s programme of asset disposals.

Regulating new build
Licensing strategy for new NPPs

2.19. Licensing of nuclear installations for new nuclear power reactors in the UK will
follow the standard legal and regulatory processes described under Article 7 and
detailed in HSE document ‘The licensing of nuclear installations’ published in March
2007%. The document addresses:

¢ the law and the regulatory regime;
¢ the nuclear licensing process; and
e delicensing.

It provides basic regulatory information and links to other reference documents that
potential licensees need to be aware of. This document, along with other guidance,
is being updated.

2.20. The first stage in the licensing process, for a site for a new NPP, is for a
prospective operator to apply for a nuclear site licence. The application will need to
include a ‘safety management prospectus’ to demonstrate that the applicant is a
corporate body with sufficient resources to discharge the obligations and liabilities
connected with holding a nuclear site licence including having a suitable
management structure and intelligent operator capability.

2.21. The organisation and management structure set out in the prospectus is not
expected to be static; for example it must develop in a timely fashion to identify
sufficient suitably qualified, trained and experienced resources within the prospective
licensee’s organisation that covers all safety-related aspects of the nuclear



installation’s activities during construction, commissioning and subsequent operation.
HSE therefore expects the original prospectus to be accompanied by plans detailing
how the organisation will evolve, including arrangements for review and revision of
the prospectus.

2.22. The applicant must be able to demonstrate adequate knowledge of the
engineering and safety case for all plant and operations on the licensed site. HSE
requires that the licensee is fully in control of nuclear activities on its site,
understands the hazards of its activities and how to control them, and is an intelligent
customer for any work it commissions externally.

2.23. The application will need to cover the arrangements necessary to comply with
the licence conditions including those necessary for responding to an emergency.
The licence conditions require the licensee to have suitably qualified and experienced
staff undertaking all activities that could affect safety on the site. For most potential
reactor designs the expert knowledge will initially rest with the vendor and HSE will
therefore expect to see appropriate strategies to transfer this knowledge and
information to potential operators/site licensees.

2.24. Before granting a licence, HSE must be satisfied that the applicant will be using
the site for licensable activities and that these will be undertaken safely. Sufficient
safety case information should be submitted as part of the application. This
submission will allow HSE to make judgements about the activities on the site, taking
account of other material provided such as the management prospectus and
arrangements, as well as the overall safety of the activities in relation to siting etc., to
a level sufficient to allow the granting of a site licence.

2.25. Subsequently, it is anticipated that the licensee will apply for consent under the
licence condition for construction. This application will be supported by a Pre-
construction Safety Report (PCSR) which is site specific but makes full use of any
assessments done on a generic basis under the Generic Design Assessment (GDA)
process.

Supply chain for new nuclear power plants

2.26. The adequacy of the supply chain for components that meet the stringent
safety requirements for nuclear plant was discussed at the 2008 Convention review
meeting. The supply chain has commercial as well as safety implications and the
Government is taking steps to address both these issues by:

e providing capital investment to establish a Nuclear Advanced Manufacturing
Research Centre that combines the knowledge, practices and expertise of
manufacturing companies with the capability of universities;

e strengthening the Manufacturing Advisory Service to support British based
suppliers for the civil nuclear industry;

e continuing to provide support to the industry-led supply chain in conjunction with
the Nuclear Industries Association; and

e providing capital investment in a new advanced manufacturing facility for civil
nuclear plant as part of the Advanced Manufacturing package to stimulate the
wider UK supply chain.

2.27. The overall objective of these initiatives is to ensure that supply chain
shortages of plant and equipment that meet nuclear safety standards do not become
a barrier to the early construction and operation of new nuclear power stations in the
UK.

2.28. Recognising that, with the proposals for a substantial programme of nuclear
new build in the UK, any loss of confidence among stakeholders in the nuclear supply
chain for the UK industry could have a negative impact on the successful execution
of projects. The regulator is developing a guide for inspectors on procurement. It
reinforces the principle that licensees should take overall responsibility for ensuring
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quality and safety of their material and systems, but draws attention to the need for
licensees to ensure a robust quality management system throughout the complete
supply chain.

Background to Generic Design Assessment

2.29. The UK report to the Convention in 2008 reported on the early GDA work
regarding a potential new build programme. This section summarises the key
features of this work and reports on the progress with the GDA including some of the
emerging issues.

2.30. The HSE website'* explains the GDA process developed by two UK nuclear
regulators (the HSE and the Environment Agency). The GDA process is not
regulation in the strict legal sense but was designed specifically to allow the nuclear
regulators to assess nuclear power station designs ahead of receiving an application
to build a reactor design on a particular site.

2.31. In January 2007, the regulators published a suite of guidance material on the
generic design assessment of new nuclear power station designs. The guidance was
aimed primarily towards those companies that may wish to offer their designs for
potential construction and operation in the UK. This can be found on the regulators’
‘Nuclear New Build’ website'?.

2.32. Paragraph 2.8 refers to the Government's Energy White Paper ‘Meeting the
Energy Challenge™ and the associated consultation document ‘The Future of Nuclear
Power™® published in May 2007. The consultation referred to the GDA process
devised by the nuclear regulators for potential new nuclear power stations. The
consultation also invited applications from nuclear reactor designers interested in
having their designs assessed, and set down criteria that these needed to meet to be
eligible for the first step of the assessment process.

2.33. In July 2007 the Government announced that four applications had been made
for GDA which met these criteria, including having the support of a ‘credible’ nuclear
power operator. These designs were the:

e Atomic Energy of Canada Ltd Candu reactor - the ACR1000;
e EDF/Areva Pressurised Water Reactor (PWR) - the EPR;

e GE-Hitachi Boiling Water reactor - the GE ESBWR; and the
e Toshiba/Westinghouse PWR - the AP1000.

2.34. In April 2008, Atomic Energy of Canada Ltd. withdrew its ACR1000 reactor
design and in September 2008, GE asked for work on its design to be suspended. In
both cases, this was because the companies stated they wished to focus on getting
the designs certified in their own countries.

Joint Programme Office

2.35. While the UK nuclear regulators have independent responsibilities (as
described in Article 8), they all recognise the benefits of building upon their existing
close working arrangements to align their processes and regulatory positions
wherever possible. To achieve this, a Joint Programme Coordination Team was set
up by the regulators to ensure that they work together closely and effectively. In
addition, a Joint Programme Office has been set up to administer the GDA process
on behalf of HSE and the Environment Agency.

Generic Design Assessment process

2.36. The GDA process consists of four ‘steps’, with the assessment becoming
increasingly detailed at each stage. Technical reports are produced after each step,
which provide an indication of how the assessment is progressing and highlighting
potential issues that will need to be resolved during the following step. The four
steps are:

-10 -



Step 1: Design and safety case submission, involving putting the formal
agreements in place to carry out the assessment (August - September
2007)

Step 2: Fundamental Safety Overview of the reactor design safety case,
consisting of a short review of the acceptability of the safety aspects of
the proposed reactor design (September 2007 - March 2008)

Step 3: Overall design safety review, involving a more in-depth HSE safety
assessment of the case submitted (June 2008 - November 2009)
Step 4: Detailed assessment leading to potential acceptance of the adequacy of

the safety features of the design, examining all relevant aspects of the
submission, including relevant inspection of an applicant’'s procedures
and records and some verification analysis (November 2009 - June
2011).

Interface with requesting parties

2.37. As part of the assessment of the nuclear power station designs currently going
through the GDA process, the regulators will need to ask for more information from
the design companies (the ‘Requesting Parties’), or tell them if it is judged that a
particular feature of the design might not meet UK regulatory standards. One of the
benefits of GDA is that it allows early identification of these issues when they can
more easily be resolved rather than during construction when a solution may be more
complex.

2.38. HSE has systems in place for asking questions and highlighting concerns,
which includes raising regulatory issues. Currently there are two outstanding
regulatory issues:

e It is HSE's judgement that the Control and Instrumentation architecture on the
AREVA EPR design appears not to comply with the independence principle, as
there is a very high degree of complex interconnectivity between the control and
safety systems.

e Regarding the Westinghouse AP1000 design, HSE considers that there is
insufficient evidence to demonstrate that the proposed new steel-concrete-steel
construction design for key structures within the “nuclear island” are sufficiently
robust to protect the reactor’s safety systems.

International collaboration

2.39. A key element of the nuclear regulators international collaboration is the work
with overseas regulators who are also assessing the reactor designs that are
undergoing GDA. This is being done both bilaterally and through the Multinational
Design Evaluation Programme (MDEP)'. It provides a forum for discussing
technical issues and sharing information. This close collaborative working resulted in
the UK, Finnish and French regulators issuing a Joint Regulatory Position
Statement™ regarding the proposed Control and Instrumentation on EDF/AREVA’s
EPR design in November 2009. The UK is also working closely with the US Nuclear
Regulatory Commission and others on the Westinghouse AP1000 design.

Openness and Transparency

2.40. To allow public participation in the process, GDA was designed specifically to
be open and transparent. The approach the regulators have taken to deliver these
aims is to:

e enable, via the Requesting Parties, public access to design safety cases and
inviting comments;

e publish relevant and timely information including guidance, and the regulators’
technical and progress reports; and to

e actively engage with stakeholders.

-11 -



Changes to the nuclear safety regulatory body

Review of nuclear safety regulation
Purpose of review

2.41. In the Nuclear White Paper (January 2008)*, the UK Government announced it
would be working with the regulators of the nuclear industry to explore ways of
enhancing further the transparency and efficiency of the regulatory regime, without
diminishing its effectiveness, in dealing with the challenges of new nuclear power
stations. Dr Tim Stone, an advisor to Government Ministers, was appointed to carry
out the review of the current nuclear regulatory environment to ensure that it is in line
with the Government’'s ambition to make the UK a world leader in the safe, efficient
use of nuclear energy, including a highly efficient and effective regulatory system.

Review process

2.42. In undertaking this review, Dr Stone discussed with a range of people the
issues confronting the HSE’s Nuclear Directorate (ND). These discussions included
representatives of the nuclear industry, Government Departments, and the regulator
itself.

2.43. The review focused on ND, and paid particular attention to their ability to
undertake work relating to new nuclear build, the most immediate aspect of which
was the process of GDA. Dr Stone’s final report (the Stone Report) was delivered to
the Government in early 2009, following which a summary of the findings was
publislr;ed in January 2009'°. The complete report was later published in December
20009.

Stone Report - conclusions and recommendations

2.44. The Stone Report endorsed the findings of the 2006 IAEA IRRS that the UK’s
nuclear regulatory arrangements are mature and transparent, with highly trained and
experienced inspectors. However, he considered that ND was significantly under-
resourced for its predicted future workload. Both with and without a new build
programme, ND'’s staffing shortage is worsening due to an inability to recruit suitable
new staff, and also because the age profile of existing inspectors is heavily weighted
towards retirement age. The Stone Report considered that the current ND senior
management team had already identified, and were implementing, a number of
important cultural and governance changes. However progress on such changes
was being hampered by resourcing and other institutional constraints.

2.45. The Stone Report recommendations were primarily intended to reinforce and
accelerate the ND’s existing plans and reforms, as well as recommending a number
of important additional steps. The report considered it essential that ND should be
fully supported in implementing change so as not to adversely impact on the
Government’s new nuclear policy aspirations.

2.46. Specific short-term recommendations were made to achieve the fundamental
objective of recruiting new inspectors and retaining existing ones, to alleviate the
resource difficulties.

2.47. In the medium term, the Stone Report recommended that:

o ND should be put into a different structure to give it financial and organisational
flexibility to meet its business needs on a sustainable basis;

e the cost recovery arrangements should be amended so that, given a fluctuating
work load, ND has full flexibility to adjust its budgets and charge the industries it
regulates accordingly;

e a new governing body should be created for ND whose functions will include
strengthening the overall accountability of the wider societal responsibilities of
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the NII, supervision and approval of budgets, and preparation of an annual
report to the Secretary of State on the operation of ND.

Implementation of the Stone Report recommendations

2.48. The recommendations in the Stone Report were accepted by Government®
and, in response, DECC and HSE's sponsoring department, the Department for Work
and Pensions (DWP), set in place a programme to implement the recommendations.

2.49. An early success was the opening of an additional ND office in Cheltenham in
2009 to facilitate recruitment. Cheltenham is in the South West of the UK about 250
kilometres from HSE’'s Head Office in Bootle in the North West of the UK. The
Cheltenham office is in an area that has a significant nuclear industry presence from
which to attract recruits with nuclear experience. In parallel, the Treasury (the UK
Finance Ministry) agreed interim significant salary increases for nuclear inspectors
pending them being brought out of UK civil service pay arrangements.

2.50. At the same time steps were taken to address the medium term
recommendations as part of a wider package of proposals to reform the nuclear
regulatory framework, by proposing the creation of a new, sector specific nuclear
regulatory body with the necessary freedoms and governance arrangements
identified in the Stone Report.

2.51. The programme to achieve this comprised two components: first the
development of necessary legislation, the Legislative Reform Order (LRO), which
would create the legislative framework for a new body, the Office for Nuclear
Regulation; and secondly, preparation within ND for the creation of the new Office for
Nuclear Regulation with all the necessary infrastructure ready for when the new
legislation came into force.

Preparations for transition to a Nuclear Statutory Corporation

2.52. In March 2009, HSE's ND undertook a planning and scoping exercise to
identify work streams that needed to be in place to support the new Nuclear Statutory
Corporation (NSC). These would cover Finance, Procurement, HR, Pensions,
Insurance, Business Planning and Communications. The programme also included
the identification of improvement to ND’s working methods and practice that would
enhance effectiveness and efficiency in a changing environment. This part of the
programme is referred to as “Transformation” (see paragraphs 2.56 — 2.58).

2.53. From April 2009 the Transition Programme was set up as a formal programme
with well-defined governance and reporting arrangements to prepare the necessary
infrastructure ready for when the new legislation created by the LRO comes into
force. Much of the work of transition was carried out by temporary professional staff,
with particular skills and experience in these matters, which enabled the regulatory
work of ND to proceed as normal.

2.54. DECC and DWP jointly published a consultative document® on proposals to
create a new, independent, sector specific nuclear regulator. This included the
proposal to transfer into the new body that part of the Department for Transport which
regulates the transport of radioactive materials.

2.55. In March 2010 the government published, for information, the draft Legislative
Reform (Office for Nuclear Regulation) Order.?® This draft legislation, if progressed
by the new Government, will create the new regulator and provide its functions in law.
It would give the new body responsibility for the regulation of nuclear safety, civil
nuclear security, UK safeguards obligations and radioactive materials transport. It
would also enhance regulatory independence by, for the first time, putting the Chief
Inspector’'s post, role and responsibilities (such as granting a licence and attaching
conditions), on a statutory basis.
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Transformation programme

2.56. The Transformation Programme is targeted towards improving the way ND
carries out its duties in the context of future challenges as the UK safety and security
regulator, and operating as the UK Safeguards Office. It is a comprehensive review
of ND policies, practices and structure with the aim of creating a regulatory body
which is capable of adapting to a rapidly changing national and international scene.
It is initially planned as a three-year programme but may well be extended.

2.57. There are three identified closely-related workstreams:
e regulatory effectiveness;
e organisational effectiveness; and
e openness and transparency.

2.58. The work undertaken in each of these three areas will be informed by a number
of sources including:

¢ international best practices;

¢ feedback from external UK stakeholders such as licensees, other Government
Departments and non-governmental bodies;

¢ internal feedback - there is a great deal of experience and expertise within ND
and this will be used to inform the Transformation Programme; and

e the outcome of past and future IRRS missions.
Progress with transition/transformation

2.59. Dr Stone reviewed progress with the implementation of his recommendations in
November 2009%*. By April 2010 the LRO and associated documents were
completed, as was most of the work under the Transition Programme, but the LRO
was not laid before Parliament because of the proximity to the general election.
However, the draft LRO together with supporting information was put into the public
domain on the DECC website. Given the change of Government in May 2010, the
Transition programme was placed ‘on hold’ pending the new Government’s approach
to these issues. The Transformation element of the programme continues.

Input from IAEA IRRS missions

2.60. In March 2006, an international team of nuclear regulatory safety experts
visited the UK, and HSE's Nuclear Safety Directorate (NSD), since renamed the
Nuclear Directorate (ND), to conduct the first of a series of IAEA IRRS modular
missions. The purpose of the first IRRS mission was to evaluate the effectiveness of
selected aspects of the current NSD regulation of existing NPPs and its
preparedness to regulate and licence any new reactor designs. The report was put
on the HSE website'®.

2.61. In February 2009 the UK Government requested a second modular IRRS
mission to review the regulation of operating power plants and fuel cycle facilities;
inspection and enforcement and emergency preparedness and response; and to
review progress on the recommendations and suggestions made during the 2006
IRRS mission. The IAEA was also requested to review again aspects of regulatory
organization as ND moves towards becoming an NSC. The review was conducted
from 4 —13 October 2009. The IRRS activities took place mainly at the ND offices in
Bootle but also included other locations including the Sellafield site in Cumbria and
the Heysham 1 NPP.

2.62. The team concluded that ND has taken initiatives to address, in a systematic
manner, not only the recommendations and suggestions from the 2006 IRRS mission
but also those new improvements identified through the self-assessment prior to the
2009 mission. There had been significant progress and many improvements have
been carried out in significant areas following the implementation of a comprehensive
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action plan. The IRRS team believes that the action plan is thorough and addresses
all the necessary improvements, and should continue to be implemented and
monitored through to completion.

2.63. The review team made a number of recommendations and suggestions as well
as identifying areas of good practice. The status of the IRRS findings is addressed in
Annex 7. All IRRS findings are being taken forward as an integral part of ND’'s
Transformation programme. The IAEA review report is on the HSE website?.

Staffing of ND

2.64. Implementation of the Stone Report recommendations on inspectors’ salaries
and the establishment of satellite offices have had a major impact on ND’s ability to
recruit new staff.

2.65. ND is currently undertaking its sixth external recruitment campaign for Nuclear
Safety Inspectors since October 2007. The previous five campaigns have resulted in
62 appointments to nuclear safety inspector posts across all the Divisions in ND.

2.66. Although there have been recent successes in recruitment, maintaining staff
levels and the assimilation and training of new recruits will remain a challenge for
several years. These topics are further addressed in Article 8 of this report.
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Section 3 - Nuclear Safety Issues at UK Installations

This section provides an update on the significant technical issues at UK’'s NPPs that
were identified in the UK’s fourth report to the Convention in 2008. New issues are
addressed in Article 6.

AGR boiler tubes

3.1. In the UK’s fourth report to the Convention in 2008 it was noted that, during
the 2006 statutory outages, a higher number of defects than expected were found in
the Hunterston B and Hinkley Point B Advanced Gas-cooled Reactor (AGR) NPP
boiler tubes. These defects were caused by creep damage induced as a
consequence of operation at a high temperature for a long period. Following the
submission of a satisfactory safety case by the licensee, BEGL, HSE gave
permission to start up in May 2007. All four reactors were returned to service at 70%
full power and at a reduced boiler steam outlet temperature to significantly reduce
further creep damage to the boilers. Following extensive NPP outages in 2008 and
2009, boiler surface has been recovered and the safety case updated allowing
reactors to operate now up to 80% of full power.

AGR boiler closure units

3.2. The UK report to the 2008 Convention also noted that an issue had arisen
with the boiler closure units (BCU) at Hartlepool and Heysham 1 NPPs. These
reactors are of similar design. They have reinforced concrete pressure vessels and
the boilers (steam generators) are contained within the pressure vessel. There are
penetrations through the pressure vessel both for feed water and steam. The
Hartlepool and Heysham 1 NPP boilers each have a primary restraint comprising 48
studs, each approximately 2 metres long and situated within vertical guide tubes
disposed around the perimeter of the BCUs.

3.3.  In early 2005 an inspection at Heysham 1 Reactor 1 during its statutory
outage revealed that some of the guide tubes contained standing water (thought to
result from known leaks from the pressure vessel cooling water system) and there
were signs of corrosion. This raised questions regarding the adequacy of the safety
case. The inspections were extended to Reactor 2 at Hartlepool which was
shutdown for refuelling. BEGL developed a case for resuming operation. This was
built on inspecting all studs on these shut down reactors. The inspection involved
using ultrasonic non-destructive examination, as part of the case to address the
potential for stress corrosion cracking. Restraints were also fitted to prevent stud
ejection. The case for the continued operation of all the Hartlepool and Heysham 1
NPPs revolved around available inspection data and structural integrity analysis.
Shutdown reactors were returned to service in late 2005.

3.4. Leaking pressure vessel cooling water was also found to have entered a
chamber containing BCU pre-stressing wires and as a consequence of this, a
programme of radiography to reveal corrosion degradation was initiated. During
inspections on Reactor 1 at Hartlepool in late 2007, the tendon wires were found to
have unexpectedly high levels of corrosion, which led to one tendon wire having
broken near to its anchor. Subsequent inspection of the BCUs on these other
reactors found similar evidence of corrosion, indicating that this was a generic issue,
not confined to Reactor 1 at Hartlepool.

3.5.  Comprehensive inspections were carried out on all four reactors in order to
establish the extent of corrosion and to identify the causal factors. This confirmed
that nearly all the tendon wires were unaffected by any significant corrosion and were
serviceable. In those areas where corrosion was observed, it was associated with a
localised absence of grease protection originating from the time of original
construction.
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3.6.  The existing pre-stressing system has been improved by the restoration of the
protective grease and the installation of an environmental control system which is
designed to maintain a non-corrosive environment. The installation of a series of
tensioned steel bands around the wire bundles of each BCU will maintain the design
level of pre-stress in the event of further wire breaks, albeit that these are not
expected given the extent of protection and monitoring that now exists.

3.7.  As an additional level of protection, in the event that the pre-stressing system
should fail, a new engineered line of protection in the form of an external steel
restraint has been installed on all BCUs. This will maintain the reactor pressure
boundary in the unlikely event that the modified pre-stressing system should fail.

3.8.  Return to service of all four reactors was achieved in early 2009 and the BCU
performance has been shown to be consistent with design intent. There are no
outstanding reservations from either commissioning or subsequent operation noting
that continued service of the BCUs is subject to defined programmes of routine
maintenance and inspection.

AGR top dome temperatures

3.9. The temperatures of the hot box domes at Heysham 1 and Hartlepool NPPs
are monitored by thermocouples on the underside of the domes, and these
temperatures are progressively increasing on all four reactors. The rate of rise has
increased over the last 10 years. Historically, the hot box domes have been
maintained within acceptable limits through surveillance requirements based on an
average dome temperature limit. However, analysis work in 2006 showed that as a
result of the observed temperature increases, the compliance methodology could be
non-conservative at limited locations on the dome. In consequence, BEGL took the
decision to revise the compliance methodology and to reduce power on the lead
reactor at Heysham 1 Reactor 2 to restore the margin against the hot box dome
design limit. Heysham 1 Reactor 2 is currently operating at 78% feed flow, and the
remaining three reactors are demonstrating an acceptable, if reducing, margin
against the operating temperature limit.

3.10. The continued operation of the dome was confirmed to be acceptable in a
Category 1 engineering change in 2009, and there is an on-going programme of work
to investigate the problem and implement effective countermeasures. If BEGL
wished to increase reactor power such that the existing dome temperature limit was
exceeded, they would be required to justify this in a further engineering change
safety case.

Graphite integrity

3.11. Graphite reactor cores suffer from potential problems of both weight loss and
graphite cracking. UK operates two types of reactor with graphite moderated cores.
The Magnox reactors are fuelled with natural or slightly enriched uranium metal fuel
clad in a Magnox can, whilst the AGRs are fuelled with enriched uranium oxide in
stainless steel cans. In both cases, the graphite core provides a lattice which allows
the movement of control rods and the passage of carbon dioxide to cool the fuel.
The fuel construction and gas flow are different in the two designs. The AGR design
is much less sensitive to the effects of graphite brick cracking as the fuel is contained
in an integral sleeve which maintains gas flow through the fuel even if the fuel
channel graphite itself contains cracks.

3.12. Graphite brick cracking in Magnox reactors could lead to:
e gas coolant bypass, if wide-enough cracks were to develop in the fuel channels;

e loss of graphite mass leading to a loss of strength which, combined with the build
up of stresses due to irradiation, increases the likelihood of further brick cracking
as the reactor cores get older; or
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e concerns regarding the ability to insert control rods.

However, unlike the AGRs, where cracking has been found in the graphite bricks, no
significant cracking has been seen in any of the Magnox reactor cores.

3.13. It should be noted that only two Magnox power stations are currently
operating. These are the twin reactors sites at Oldbury and Wylfa. All four of these
reactors have pre-stressed concrete pressure vessels. The “lead reactors” regarding
graphite integrity are those at Oldbury. These reactors have undergone major
graphite inspection and analysis. The strategy is that those with the most ‘at risk’
cores have had their outages extended until sufficient information has been collected
and analysed to give confidence to allow them to return to service. Probabilistic
safety cases have been prepared for the graphite cores at both power stations to
further underpin the deterministic analysis.

3.14. The UK licensees have taken a multi-legged approach to managing the
potential cracking problem that consists of: predictions of component and core
condition; assessing the tolerance of the core safety functions to any predicted
damage; assessing the consequences of core damage for safety function; monitoring
of core condition during plant operation; and inspection and sampling during reactor
outages to ensure that the core is behaving as predicted. The precise limit criteria
that would bring about an end to reactor operation would be based on an overall
judgement about the strengths of the various legs of the safety case and the
confidence that ND has in further safe operation.

Concealed systems

3.15. The 2008 UK report noted that there had been a failure of a buried cast iron
emergency cooling water pipe at Hartlepool Power station. There have been several
events in recent years involving concealed pipework. BEGL has therefore
established a fleet-wide project covering all concealed systems such as cables and
civil structures as well as pipework. This work will involve systematically identifying
and inspecting all concealed nuclear safety related plant in order to establish its
condition and to take any remedial actions necessary. ND is monitoring progress
with this work.
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Section 4 - Safety issues identified in the President’s
Summary report at the 2008 Convention Review Meeting

The President's Summary report of the proceedings at the fourth Convention review
meeting held in April 2008 identified a number of specific and general topics that had
been of particular interest to Contracting Parties. This section of the UK report
identifies those topics that are of relevance to the UK and shows where they are
addressed in this report.

Openness and transparency

4.1. Inthe UK all public bodies are bound by the Freedom of Information Act 2000
(FON® (see Article 7). In addition pro-active arrangements are in place to further
enhance openness and transparency. This is addressed in Section 2 and Articles 8
in respect of the regulatory body and Article 9 in respect of the licensees. Statutory
requirements for public information during Emergencies are covered in Article 16.
The public consultation process with respect to siting of new NPPs is addressed in
Article 17. Reporting of incidents at nuclear installations is addressed in Article 19.

Regulatory independence

4.2. Inthe UK this is guaranteed by law although the proposals for creating ND as
a statutory corporation intend to extend this by making the Chief Nuclear Inspector a
statutory post. It is addressed in Articles 7 and 8.

Assessments of safety culture

4.3. It is the UK position that safety culture cannot be regulated directly. The
regulator has a strategy of encouraging and influencing the enhancement of safety
culture. The methodology for this, and actions taken by licensees, is addressed in
Article 12.

Learning from operational feedback

4.4.  The regulator uses feed-back in order to focus its regulatory activities. This is
covered in Articles 8 and 19. The licensees have a range of measures in place to
learn from operational feedback. This is addressed in Article 19.

Maintaining staffing levels and competences

4.5, This is a particularly important area bearing in mind the possible worldwide
expansion of the nuclear industry. The UK has taken steps to enhance the staffing of
the regulatory authority. This is addressed in Section 2 of this report and also in
Article 8. The general issue of competences is addressed in Article 11.

The use of Probabilistic Safety Analysis as a basis for risk-based
decision making

4.6. In the UK Probabilistic Safety Analysis (PSA) is used as a guide to the
making of regulatory decisions. This is addressed in Article 14 and in Annex 6.
Progress with Periodic Safety Reviews

4.7. Article 6 provides information on the status of Periodic Safety Reviews
(PSRs) at UK NPPs.

The transfer of trans-border information on incidents

4.8. This is addressed in Article 16 in relation to Emergency Preparedness and in
Article 19 on sharing information on incidents and occurrences at NPPs in the UK.
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Section 5 - Safety Issues identified for the UK by the
Rapporteur at the 2008 Convention Review Meeting

Topic headings for this section are taken directly from those parts of the Rapporteur’s
report at the 2008 Convention Review Meeting that address “challenges” and
“planned measures to improve safety”. The corresponding text shows where
information can be found in this report.

Timely implementation of new build strategy

5.1.  Whilst the timing of the new build strategy is largely commercial and not
therefore within the scope of the Convention, it is important to ensure that measures
are in place to regulate the safety of a new build programme. The safety assessment
for new reactor designs and the strategy for licensing new reactors are covered in
Section 2 and in Article 14 (safety assessment), Article 17 (siting) and Article 18
(design).

Ensuring supply chain for new build

5.2. Ensuring the reliability of the supply chain of plant and components for new
build is primarily a commercial concern. However ensuring that plant and
components for new, operating and decommissioning reactors meet rigorous nuclear
safety standards is a major issue and is addressed in Section 2.

Implementation of decommissioning plans

5.3. This is a matter for the Joint Convention and will be addressed fully in the
next UK report to that Convention. A brief update on those UK NPPs that have
ceased operation can be found in Article 6. The work of the NDA is described in
Article 10.

Threat of loss of industrial infrastructure including human skills
5.4. There are many national initiatives involving Government, industry and the
UK universities. These are addressed in Section 2 and Article 11.

Human resources - particularly of the regulatory body

5.5. ND has had significant recent success in recruiting staff. However, the age
structure of current regulatory staff is heavily weighted towards retirement age so this
success will need to be maintained for several years. This is addressed in Section 2
and Article 8.

Development of safety performance indicators (operators and
regulators)

5.6. Work is still in progress in this area for both the regulator and licensees. The
current position is addressed in Articles 8 and 12.

Plans to reduce the number of events at nuclear power plants by
7.5% by 2011

5.7.  The progress, reasons and basis for this target are explained in Article 19.

Move towards an outcome driven regulatory approach.
5.8. This is addressed in Article 8.

Consider effects of climate change (e.g. sea level changes)

5.9. This is a potential external hazard and therefore a normal part of safety case
assessments and PSRs. Information on these can be found in Articles 6 and 14 and
Annex 6.
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Article 6 - Existing Nuclear Installations

Each Contracting Party shall take the appropriate steps to ensure that the
safety of nuclear installations existing at the time the Convention enters
into force for that Contracting Party is reviewed as soon as possible. When
necessary in the context of this Convention, the Contracting Party shall
ensure that all reasonably practicable improvements are made as a matter
of urgency to upgrade the safety of the nuclear installation. If such
upgrading cannot be achieved, plans should be implemented to shut down
the nuclear installation as soon as practically possible. The timing of the
shutdown may take into account the whole energy context and possible
alternatives as well as the social, environmental and economic impact.

Under this Article, compliance with the Convention is demonstrated in a way that has
not substantially changed since the fourth UK report (i.e. in a way that has
implications for the Convention obligations).

General observations

6.1. The UK has an ageing fleet of reactors and this inevitably gives rise to safety
related ageing issues that need to be addressed. Some ageing issues can be
controlled and managed by maintenance and replacement of components. Other
issues, such as the degradation of the graphite core (see Section 3), affect items that
cannot be replaced and therefore need to be closely scrutinised to ensure safety is
maintained and, when appropriate, to determine when ageing could lead to the end
of life of a reactor.

6.2. The UK has no nuclear installations where significant corrective actions were
necessary to comply with the requirements of this Convention. This is because of the
effectiveness of the UK’s nuclear safety licensing regime, the high priority given to
safety by the UK nuclear utilities and the good safety culture in the industry.
Furthermore, the PSR requirements of the UK nuclear site licences have meant that
for many years the UK has been monitoring and improving the safety of its nuclear
installations as a matter of routine. This activity will continue in the future under the
legal requirements of the nuclear site licence.

Nuclear installations in the UK

6.3. The UK’s nuclear licensed sites with NPPs are listed below. This includes
those sites with reactors that have shut down, are de-fuelling or are
decommissioning. With the exception of Sizewell B, which is a PWR, all the UK’s
nuclear power plants use gas-cooled technology. The first generation (‘Magnox’
reactors) use natural or slightly enriched uranium with magnesium alloy cladding.
The second generation, AGRs, use enriched uranium dioxide fuel with stainless steel
cladding. All Magnox reactors having steel pressure vessels were safely shut down
by the end of 2006.

(i) Magnox North Ltd., Magnhox South Ltd. and Sellafield Ltd.:

Berkeley 2 Reactors (Magnox) Decommissioning
Hunterston A 2 Reactors (Magnox) Decommissioning
Trawsfynydd 2 Reactors (Magnox) Decommissioning
Calder Hall 4 Reactors (Magnox) Shut Down
Chapelcross 4 Reactors (Magnox) Shut Down
Bradwell 2 Reactors (Magnox) Decommissioning
Dungeness A 2 Reactors (Magnox) Shut Down
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Hinkley Point A 2 Reactors (Magnox) Decommissioning

Oldbury 2 Reactors (Magnox) Operating
Sizewell A 2 Reactors (Magnox) Shut Down
Wylfa 2 Reactors (Magnox) Operating
(i) British Energy Generation Ltd.:

Dungeness B 2 Reactors (AGR) Operating
Hartlepool 2 Reactors (AGR) Operating
Heysham 1 2 Reactors (AGR) Operating
Heysham 2 2 Reactors (AGR) Operating
Hinkley Point B 2 Reactors (AGR) Operating
Hunterston B 2 Reactors (AGR) Operating
Torness 2 Reactors (AGR) Operating
Sizewell B 1 Reactor (PWR) Operating

Further details and key parameters for the operational nuclear installations are given
in Annex 1.

6.4. The UK's first nuclear installations, the Magnox reactors, started operation
between 1956 and 1971. These are carbon dioxide gas-cooled, graphite moderated
reactors that use natural (or in some cases very slightly enriched) uranium fuel in a
magnesium alloy cladding. The first nine installations had steel reactor pressure
vessels, but the last two stations at Oldbury and Wylfa had pre-stressed concrete
reactor pressure vessels. These later designs had significant safety advantages over
the steel pressure vessels since a sudden and unexpected failure of the main
pressure vessel boundary was deemed to be virtually impossible. However, the use
of natural uranium with magnesium alloy cladding limited the development of the
Magnox technology regarding increasing power density and gas outlet temperature.

6.5. The second generation of gas-cooled reactors were the AGRs. Seven
stations were commissioned between 1976 and 1988 each with 2 reactors. AGRs
use enriched uranium oxide fuel in stainless steel cladding. This, together with the
pre-stressed concrete pressure vessel, allowed gas outlet temperatures of over 600
degrees centigrade and gas pressures of over 30 bar.

6.6. The UK's gas-cooled reactors do not need secondary containment. For
design basis loss of coolant accidents, the reactor transient does not precipitate large
scale fuel failure. The plant is designed to be capable of retaining the bulk of the
radioactive material that might be released from the fuel for the entire range of
accidents considered in the design. In contrast, containment buildings are required
for PWR and Boiling Water Reactors because a design basis loss of coolant accident
results in significant fuel failure and release of radioactive fission products.

6.7. The most recent NPP to be built in the UK is the PWR at Sizewell B. This
became operational in 1995. This reactor uses enriched uranium oxide fuel clad in
Zircalloy and pressurised water as the coolant.

6.8. The above paragraphs demonstrate that UK has a wide range of nuclear plant
with a range of designs that span nearly 50 years. Although not specifically an issue
for this Convention, the unique designs of the UK plant have required the
development of fuel manufacture and reprocessing facilities as well as research
organisations. It was essential therefore that the UK had regulatory processes in
place to ensure that all plants continued to be safe and were upgraded as necessary
to meet current safety standards, as well as fulfilling the requirements of Article 6 of
this Convention. The following paragraphs demonstrate how UK meets the
requirement of this Article.
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Safety reviews and upgrading of nuclear installations in UK

6.9. The safety of the UK's NPPs is assured by the process of routine regulation
and inspection (as addressed under Articles 8 and 14) and by the process of PSRs.

6.10. The main PSRs are carried out every 10 years. However intermediate
reviews are carried out at more frequent intervals and any identified necessary
upgrading measures are implemented. Additionally, several of the licensees are
looking to better integrate the periodic review into enhanced continuous improvement
programmes that will deliver improvements throughout the station life.

6.11. Each nuclear power reactor is required to be shut down for inspection and
maintenance every two or three years (depending upon the particular NPP design).
After these shutdowns, the licensee must apply for a Consent (see Article 7) to
restart the reactor. Consents are granted by HSE’'s Nuclear Directorate (ND)
following a satisfactory review of the licensee's inspection and maintenance
programme, the operational performance of the station since the previous start-up
Consent and a satisfactory review of the safety case. These start-up reviews give
ND the opportunity to review specific aspects known to have safety significance. In
addition, Consent for start up is not granted until ND is sufficiently confident that the
reactor is safe to operate for the period up to the next shut down for inspection and
maintenance.

6.12. Any safety concern on one reactor may have implications for other reactors
on the site or indeed for the family of reactors with similar features. If such concerns
are raised, either during a maintenance outage or during normal operation, the HSE
has powers to require the operator of the reactor, and any similarly affected reactors,
to take remedial action including shutting down if this is appropriate. In this latter
situation the operator must again apply to ND for a Consent to restart. Further
information concerning the statutory requirements and the operation of ND are given
in Articles 7 and 8.

6.13. In addition to the continual day-to-day regulatory inspection and assessment
of licensees' activities and the shutdowns, there are PSRs where reappraisals are
undertaken not only to confirm continued safe operation but also to examine plant
safety in the foreseeable future. The UK approach to PSRs is covered in the
following section.

Periodic safety reviews

6.14. The UK has been undertaking safety reviews of its civil nuclear installations
for many years as part of the regulatory process. There has been a requirement for
PSRs since the introduction of the standard nuclear site licence in 1990. All nuclear
installations are required to undertake a major safety review every 10 years.

6.15. The rationale for selecting ten years as the review period was chosen by
many EU Member States, on the basis of experience, as striking a balance between
a period long enough to capture significant developments important to safety and any
longer period where the loss of experienced staff by the operating and regulating
organisations would lead to loss of continuity. This rationale is elucidated in the IAEA
Safety Guide ‘Periodic Safety Reviews of Nuclear Power Plants’, NS-G-2.10. The
legal basis for PSRs in the UK is embodied in the conditions that are attached to the
nuclear site licence. Licence Condition (LC) 15 (Periodic Review) requires licensees
to "make and implement adequate arrangements for the periodic and systematic
review and reassessment of safety cases".

6.16. The programme for the UK's nuclear installations' PSRs is given in Table 6.1
below. The second round of PSRs for the BEGL AGR stations was completed in
2009. The findings for each station have been published on the HSE website®.

6.17. Although all Magnox steel pressure vessel stations were closed down by
2006, the requirement for a PSR still remains to cover post-operational safety in a
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graded approach. The second operational stage PSRs for the concrete pressure
vessel Magnox reactors at Oldbury and Wylfa were carried out in 1998 and 2004. As
indicated in Table 6.1 below, both of these stations have extended their previous date
for the end of generation, and the validity of the PSR conclusions has been
reconfirmed.

Table 6.1 - Status of Periodic Safety Reviews

STATION FIRST SECOND THIRD
STARTED REVIEW REVIEW REVIEW
OPERATION

Magnox Installations

Calder Hall/ Chapelcross | 1956 - 1959 1982 1996 Closed

Bradwell 1962 1987 1992 Closed

Berkeley 1962 - 1963 1988 Closed

Hunterston A 1963 1988 Closed

Trawsfynydd 1964 1992 Closed

Hinkley Point A 1965 1990 1995 Closed

Dungeness A 1966 1994 1996 Closed

Sizewell A 1996 1994 1996 Closed

Oldbury 1968 1995 1998 Current closure

plan - 2011
Wylfa 1971 1996 2004 Current closure
plan - 2014.

AGR/PWR Installations

Hinkley Point B 1976 1996 2006

Hunterston B 1976 1996 2006

Dungeness B 1982 1997 2007

Heysham 1 1983 1998 2008

Hartlepool 1984 1998 2008

Heysham 2 1989 1999 2009

Torness 1989 1999 2009

Sizewell B 1995 2005

Note: The first safety reviews were called Long Term Safety Reviews and were undertaken at
about 25 years of operational life. These were followed by PSRs, which are now undertaken
at approximately 10 yearly intervals.

6.18. Prior to any new nuclear installation being authorised to operate, the licensee
must have a valid safety case, which is essentially a written demonstration that the
intended operation of the plant will be adequately safe. The safety case therefore
confirms that all credible hazards have been identified, appropriate standards have
been set and met, adequate safety features are in place, all significant assumptions
have been identified, verified and validated, and that all instructions, limits and
conditions required to maintain operations within specified margins for safety have
been identified.

6.19. As an installation matures, modifications are made to the plant, ageing effects
take place, some components may become obsolete and need replacing and plant
operating instructions may be changed as a result of experience. During all this time
the safety case must remain valid and, before significant changes, it must be updated
and revalidated. Additional to this ongoing process, the PSR process is designed to
ensure that a thorough and comprehensive review is made of the safety case at
regular intervals throughout a nuclear power station's life. The reviews have become
a well-established feature in the licensing requirements for nuclear plant, and are
intended to be more wide ranging than a restatement of the safety case. They
complement the normal day-to-day operational monitoring of safety and assessment
of the impact of proposed changes, which is further underpinned by thorough
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inspections and assessment of the condition of the plant during normal maintenance
and testing, as well as during the planned periodic reactor shutdowns.

6.20. The objectives of the PSRs are to:

e review the total current safety case for the station and confirm that it is adequate
against the original intent;

e compare against current standards for new plant, evaluate any deficiencies and
implement any reasonably practicable improvements to enhance plant safety;

e identify any ageing process which may limit the life of the plant; and to

¢ revalidate the safety case until the next PSR, subject to the outcome of routine
monitoring by the licensee and regulation by ND.

6.21. In reviewing the total current safety case, which is the first objective, the
licensee reaffirms the validity of the original safety case, reflecting on factors such as
the:

e original safety standards to which the plant was built;

e various engineering improvements introduced during the operational lifetime
which have enhanced safety; and the

e numerous safety assessments undertaken during the station's life.

6.22. The second objective, to compare against current standards for new plant, is
not straightforward. Advances in scientific and engineering knowledge, coupled with
experience during operation of all types of plant, generally contribute to
improvements in safety standards and practices. In many cases, this will be
beneficial to existing plant. For example, advances in scientific knowledge may be
used to provide greater confidence in the continued safe operation of a plant.
Therefore the review addresses all relevant advances in safety standards and
practices. Any significant shortcomings should be identified and any improvements
which are reasonably practicable should be introduced.

6.23. Another essential element of the review is for all structures, systems, or
components susceptible to ageing or wear-out to be reviewed, and failure
mechanisms, together with any life-limiting features, identified. These various factors
then have to be evaluated, particularly for aspects that may eventually result in
unacceptably reduced levels of safety, and ultimately dictate the safe working life of
the nuclear installation.

6.24. Finally, the PSRs confirm that the safety case will remain valid until the time
of the next review, which is normally set at ten years. As stated above, the PSRs
complement the normal operational monitoring of safety, which is also regulated by
ND. Therefore, although the PSRs may conclude that the safety case is adequate for
another ten years, this will be dependent upon continuing satisfactory results from
routine inspections. Should any safety related factor emerge in the interim period
that may throw doubt upon the continuing validity of the safety case, this would
require the licensee to resolve the matter to ND’s satisfaction.

6.25. The PSRs review the analysis of faults that could evolve into accidental
sequences (initiating faults) and the defences available at the plant to mitigate the
consequences. The analysis includes the two complementary approaches of
deterministic and probabilistic assessment. A comprehensive fault schedule, which
includes both internal initiating events as well as internal and external hazards, is the
starting point of both deterministic and probabilistic safety analyses. The
deterministic approach is used in the analysis of design basis accidents (DBAS) to
demonstrate the capability of the safety systems. Analyses are also undertaken of
more severe faults outside the design basis, which could lead to large releases of
radioactivity. This includes: analysis of the potential failures of the physical barriers
to the release of radioactivity; analysis of the magnitude and characteristics of the
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releases; identification of the accident management strategies to reduce the risk,
together with the necessary equipment, instrumentation and accident management
procedures. Level 2 PSAs were produced as part of the first PSRs (where PSAs did
not already exist). Whilst regulatory decisions will not be made on the basis of
probabilistic analysis alone, PSAs provide an important aid to judging the relative
importance of identified potential engineering shortcomings.

6.26. The results of the PSRs have produced, and continue to produce, worthwhile
improvements to safety. So far they have revealed no factors seriously prejudicial to
the continued operation in the foreseeable future of any operating nuclear installation.
However, the first reviews identified many areas where improvements were both
necessary and practical. In some cases the licensees chose to close down the plant
rather than invest in an upgrading programme. The continuing programme of
reviews is however a vital part of ND's monitoring of an operator's performance, and
an essential input to any agreement by the ND to the continued operation of any
nuclear installation.

Status of UK nuclear power plants

6.27. The following paragraphs summarise the key issues that have arisen at each
of the UK’s nuclear power stations since the UK’s fourth report to the Convention.
Technical details on the reactors at each site are shown in Annex 1. Progress on the
significant AGR ageing issues identified in the fourth report to the Convention is
discussed in Section 3.

Reactors outside the scope of the Convention

6.28. There are no changes since the UK'’s fourth report to the Convention. The
Bradwell, Berkeley, Trawsfynydd, Hunterston A and Hinkley Point A Magnox reactors
are de-fuelled and are being decommissioned. As such, they are no longer nuclear
installations for the purposes of the Convention. The safe management of the fuel is
addressed separately in the UK'’s report to the Joint Convention.

Reactors de-fuelling
Calder Hall (four Magnox reactors)

6.29. This station permanently ceased generation in March 2003. Due to issues at
the reprocessing plant at Sellafield, the start of de-fuelling has been progressing
slowly. There are approximately 10,000 fuel elements in each of the four reactors.

Chapelcross (four Magnox reactors)

6.30. This station permanently ceased generation in June 2004. Due to issues at
the reprocessing plant at Sellafield, the start of de-fuelling has been progressing
slowly. There are approximately 10,000 fuel elements in each of the four reactors.

Dungeness A (two Magnox reactors)

6.31. Dungeness A operated at power for 40 years and ceased generation in
December 2006. A Post-Operation and De-fuelling Safety Case was developed
between 2004 and 2006. De-fuelling has started and preparations are in hand for the
“care and maintenance” phase of decommissioning prior to final site clearance. The
rate of de-fuelling is determined by the availability of reprocessing facilities at
Sellafield. There are approximately 28,000 fuel elements in each of the two reactors.

Sizewell A (two Magnhox reactors)

6.32. Sizewell A operated at power for 40 years and ceased generation in
December 2006. De-fuelling has started and preparations are in hand for the “care
and maintenance” phase of decommissioning prior to final site clearance. The rate
of de-fuelling is determined by the availability of reprocessing facilities at Sellafield.
There are approximately 30,000 fuel elements in each of the two reactors.
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6.33. In January 2007, failure of a pipe resulted in the leakage of a significant
volume of cooling pond water. No discharge limits were exceeded, but the incident
recently attracted media attention following an FOI request.

Operating reactors

6.34. Overall, UK NPPs have operated successfully and to programme. However,
some events have caused disruptions to normal operation. The more significant
ones are summarised below. All aspects of operation are subject to regulatory
process and oversight as described in Article 7.

Oldbury (two Magnox reactors)

6.35. Oldbury has been operating for 40 years and is planned to cease generation
in 2011. During the past four years, safety-related activities have focussed on the
end-of-life management of the graphite reactor cores, with the preparation of
significant and complex new safety cases being required. The need to prepare these
safety cases has resulted in the ability to generate electricity being constrained. The
generic graphite ageing issue is addressed in Section 3.

Wylfa (two Magnox reactors)

6.36. Wylfa has been operating for nearly 40 years and was planned to cease
generation in 2010. However, Magnox North Ltd. is preparing a detailed safety
analysis to extend the operational life of the station by up to 4 years. Many safety
improvements have been implemented following a Long Term Safety Review carried
out in the 1990s and a PSR carried out in 2004. A probabilistic fire hazard safety-
case has been developed for the site, and major modifications to the seawater
cooling system were completed in 2009.

Dungeness B (two AGRS)

6.37. Dungeness B staff are continuing to work on the fuel plug unit welds and this
is limiting the rate of refuelling. The station continues to optimise work associated
with the fuel route to ensure that the refuelling strategy delivers maximum
performance from both of the reactors. Currently Dungeness Reactor 21 is
undergoing an outage to inspect welds associated with a reheater outlet penetration.
A hydraulic oil leak and subsequent fire in Reactor 22 boiler annex resulted in a
manual shutdown of the reactor. The required remedial work was completed and the
reactor safely returned to power.

6.38. In June 2009 a fuel plug unit failed to latch to a new fuel stringer due to the
presence of foreign material (rubber matting). This resulted in the coupling between
the plug unit and the fuel stringer not latching correctly and it could not be guaranteed
therefore that the fuel stringer would not fall and possibly injure personnel. A
decision was made to lessen the consequences of a dropped load by injecting liquid
foam into the fuel carrier below the stringer. The station did not recognise that the
foam, as a moderator, would present a potential criticality risk to the fuel and, as
such, was a breach of the station’s criticality arrangements. This event was classified
as International Nuclear and Radiological Event Scale (INES) level 2 by BEGL.

Hartlepool (two AGRS)

6.39. In mid-2008 a shortfall in the turbine disintegration safety case was identified,
whereby the postulated fire loading following turbine disintegration was not
adequately mitigated by the existing safeguards. A new tripping system was installed
on the turbine lubricating oil systems, together with modifications to the turbine oil
tanks and improvements to the reactor pressure vessel cladding. The work was
completed before the reactors returned to service following the BCU recovery
mentioned in Section 3.

6.40. The existing safety justification for Hartlepool (and Heysham 1) boiler spines
has a limit on the total hours of operation to ensure adequate structural integrity
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against a potential challenge from reheat cracking in structural welds. This limit is
expected to be reached for the lead reactor by 2012. BEGL has undertaken an
experimental and analytical programme to develop techniques for the assessment of
reheat cracking in boiler spine welds and radial arm welds, and is preparing a safety
case to extend the current limit of operation beyond planned reactor lifetimes.

Heysham 1 (two AGRS)

6.41. Itis thought that an area of thermal insulation within the reactor is very slowly
degrading and Reactor 2 is operating at about 76% of full power as a result. The root
cause of the degradation is still being investigated (see Section 3). Also, the
modifications to the turbine disintegration protection, discussed in paragraph 6.39
above for Hartlepool, were installed at Heysham 1 during the BCU recovery outage.

Heysham 2 (two AGRS)

6.42. Following an unplanned automatic trip of Heysham 2 R7 in August 2007, the
main boiler feed pump tripped automatically and the standby boiler feed pumps
started and ramped up to full discharge pressure. Due to a loss of supplies in B
quadrant the main feed route was not isolated, therefore full flow was delivered to 7B
guadrant boiler units. The boilers were quickly flooded through causing rapid chilling
of the boiler components.

Hinkley Point B (two AGRS)

6.43. In 2006, both reactors at Hinkley Point B were shutdown for a prolonged
period of inspection, testing and repair associated with main boilers (see Section 3).
They were both safely returned to service in mid 2007 at reduced power, to satisfy
revised safety case limits. Station operating life has been extended from 2011 to
2016 and extension until 2021 is being actively pursued.

Hunterston B (two AGRS)

6.44. Since the two reactors returned to service in May 2007 after the boiler repairs
described in Section 3, they have operated without significant incident. The
accounting lifetime of the station has been extended to 2016 and work to justify
further extension is underway.

Torness (two AGRS)

6.45. In July 2009 the pond water cooling pre-coat filter was undergoing a filter
media change when pond wet sump water was found to have filled pre-coat mixing
tank 2 and overflowed on to the floor of the -9m level. An incorrectly positioned valve
during the media change led to an estimated loss of approximately 8m* of pond wet
sump water into the sumps and drains and resulted in some contamination of the -9m
and -11m levels. Due to the application of additional controls on Final Delay Tank
discharges there has been no significant increase in radiation exposure to station
personnel or members of the public. This event has led to improvements to
operational procedures for the pond water treatment plant and to maintenance and
testing instructions.

Sizewell B (one PWR)

6.46. Sizewell B experienced high moisture levels in the reactor containment
building in March 2010. A controlled shutdown and depressurisation of the reactor
was completed. Inspection of the pressuriser identified a 30mm long defect on a
pressuriser heater well Insert external to the pressuriser and deformation of another
heater well Insert. Internal pressuriser inspection revealed two heaters had split and
another had a hole that appears to be due to an electrical discharge between
element and sheath.

6.47. The pressuriser has 78 heater penetrations. The heater well inserts are the
Type 3 design manufactured from a single piece forging (no welded boss). The
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heater elements have a stainless steel outer sheath containing magnesium oxide
powder as an insulating material surrounding electrical coils.

6.48. Metallurgical examination of the section of the heater sheath that failed
showed the 316 stainless steel contains trans-granular cracks with branching, typical
of stress corrosion cracking. It has been confirmed that all heaters were swaged
down during manufacture with no subsequent heat treatment.

6.49. A repair programme is progressing. The reactor will be returned to service
once this is completed.
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Article 7 - Legislative and Regulatory Framework

1. Each Contracting Party shall establish and maintain a legislative and
regulatory framework to govern the safety of nuclear installations.
2. Thelegislative and regulatory framework shall provide for:

(i) the establishment of applicable national safety requirements and
regulations;

(i) asystem of licensing with regard to nuclear installations and the
prohibition of the operation of a nuclear installation without a
licence;

(iii) asystem of regulatory inspection and assessment of nuclear
installations to ascertain compliance with applicable regulations and
the terms of licences;

(iv) the enforcement of applicable regulations and of the terms of
licences, including suspension, modification or revocation.

Under this Article, compliance with the Convention is demonstrated in a way that has
not substantially changed since the fourth UK report (i.e. in a way that has
implications for the Convention obligations), except in paragraph 7.9 below.

7.1. The following paragraphs describe the UK’s nuclear safety legislative and
regulatory framework applicable to those nuclear installations defined by the
Convention. Its content has been informed by relevant IAEA Requirements and
Standards. The UK has a full suite of primary and secondary legislation that meets
international legal requirements and expectations.

National safety requirements and regulations

7.2.  The DECC website?®, under the heading of safety, sets out in summary the
distribution of responsibility and accountability among Ministers, independent bodies
and the Devolved Administrations including:

o safety regulation at civil nuclear sites;

e nuclear emergency planning and response to a huclear emergency or incident;
o safe storage, use, discharge and disposal of radioactive materials; and

¢ involvement in international work on nuclear safety.

Primary legislation

7.3.  This section describes the main primary legislation that sets up the nuclear
regulatory regime, defines the duties of the operators of nuclear installations, and
enables the development of secondary legislation.

Health and Safety at Work etc. Act 1974

7.4. Under the Health and Safety at Work etc. Act 1974 (HSWA74)* a general
duty is placed on all employers (not just nuclear site licensees) to conduct their
undertaking in such a way as to ensure, so far as is reasonably practicable
(SFAIRP), the health and safety at work of their employees and also those affected
by their work activities. This Act also established two regulatory bodies, the Health
and Safety Executive (HSE) and the Health and Safety Commission (HSC).
However in 2008 the two bodies were merged to a single body that retained the
name Health and Safety Executive (see Article 8). Extracts from HSWA74 relevant
to this Convention are in Annex 2.

7.5.  Animportant provision of the HSWA74 is that it is permits the HSE to develop
secondary legislation in the form of regulations.

-30 -



Nuclear Installations Act 1965, as amended

7.6.  Under the Nuclear Installations Act, as amended, 1965 (NIA65)*" no site can
be used for the purpose of installing or operating a nuclear installation unless a
nuclear site licence is currently in force, granted by the HSE. Only a corporate body,
such as a registered company or a public body can hold a licence and the licence is
not transferable. In 1975, those parts of the NIA65 relevant to safety (sections 1, 3 to
6, 22 and 24A) became relevant statutory provisions of the HSWA74. The parts of
each of these sections relevant to the Convention are contained in Annex 3.

7.7.  An important provision of the NIAG65 is that it permits HSE to attach such
conditions to a site licence as it sees appropriate in the interests of safety or
radioactive waste management. These conditions are, in effect, secondary
legislation.

Radioactive Substances Act 1993 and Environmental Permitting
(England and Wales) Regulations 2010

7.8.  The Environment Act 1995 (EA95)?® establishes the Environment Agency as
the environmental regulatory body for England and Wales, and the Scottish
Environment Protection Agency (SEPA) as the equivalent for Scotland. EA95 also
provides for the transfer of functions to the Environment Agency and SEPA, including
powers and duties in relation to radioactive substances regulation.

7.9. Until April 2010 both the Environment Agency and SEPA regulated the
disposal of radioactive waste on or from nuclear licensed sites, and the keeping and
use of radioactive material by tenants on nuclear licensed sites, under the
Radioactive Substances Act 1993 (RSA93)®. In England and Wales the permitting
requirements of RSA93 have now been incorporated into the Environmental
Permitting (England and Wales) Regulations 2010 (EPR10)*°. EPR10 does not
materially change the radioactive substances regulation, but aims to provide a
consistent approach to permitting and compliance across various regimes including
pollution prevention and control, water discharge consenting, and waste. RSA93 still
applies in Scotland. Therefore, all references to RSA93 in this report should be read
as RSA93 as it applies in Scotland and EPR10 in England and Wales.

7.10. Disposal of radioactive waste under EPR10 and RSA93 includes the
discharge of radioactive waste to the environment, incineration of solid or liquid
radioactive waste, burial of solid radioactive waste or the transfer of radioactive waste
to another site. Conditions in permits issued by the Environment Agency and
authorisations by SEPA control the types and quantities of radioactive waste that
may be disposed of, the disposal routes that may be used and impose requirements
to minimise radioactive waste creation. Conditions are also imposed in relation to
management systems, maintenance, monitoring and record-keeping.

7.11. The permits and authorisations held by operators on nuclear licensed sites
may be transferred in whole or in part. Such transfers can only be granted if the
Environment Agency or SEPA, as appropriate, is satisfied that the transferee will
have operational control, and is willing and able to ensure compliance with the
existing conditions of the permit.

7.12. The accumulation of radioactive waste, and the keeping and use of
radioactive material, by the nuclear site licensee is regulated by ND, on behalf of
HSE, under NIAG65. This is addressed in Article 19.

Electricity Act 1989

7.13. Before building or extending nuclear installations, planning consent under the
procedure set out in the Electricity Act 1989 is necessary. Under this Act a
generating station with a capacity greater than 50 megawatts requires a Consent
granted by the Secretary of State for Energy and Climate Change (for England and
Wales) or the Scottish Ministers under section 36 of the Electricity Act 1989 before
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being constructed, extended or operated. An applicant granted planning consent to
use the site will need a licence from HSE to install and operate the nuclear
installation. This is addressed further in Article 17.

Utilities Act 2000

7.14. The Utilities Act 2000* applies to the gas and electricity sectors in Great
Britain. It established a single Gas and Electricity Markets Authority with the aim of
achieving a fair balance between the interests of consumers and shareholders by
setting duties and powers for the Authority. It also established an independent Gas
and Electricity Consumer Council. Provisions in this Act enable the gas and
electricity sectors to make an appropriate contribution to the Government’s social and
environmental objectives. Other provisions make regulation more transparent and
predictable. This Act also updates the financial regulatory regime for the gas and
electricity sectors to take account of, and to facilitate further, competition, and to
reflect increasing convergence between the two sectors. It provided the powers
needed to bring in electricity trading arrangements.

Energy Act 2004

7.15. The Energy Act 2004* established the NDA as a new non-departmental
public body which came in to being in April 2005. It took over the responsibility for
decommissioning, and operation via civil contracts with operators pending
decommissioning, of designated civil nuclear sites. The work of the NDA is
described in more detail in Article 10.

Freedom of Information Act 2000

7.16. The Freedom of Information (FOI) Act 2000% establishes a general right of
access to all types of recorded information held by all Government departments
including HSE. It places a duty on HSE to say whether it holds the information and if
so provide it to the applicant unless an exemption applies. This process must be
completed within 20 working days. The Act is retrospective and therefore applies to
historical documentation as well as that generated more recently. The rights to HSE
information conferred by the Act apply to everyone, anywhere in the world. The Act
is ‘reason blind’ which means that information can be requested for any purpose.

Secondary legislation

7.17. In common with all UK industries, nuclear installations must comply with all
regulations made under the HSWA74. There are, however, a few regulations that in
the main relate to nuclear installations and these are described in the following
paragraphs. They are all made using the provisions of the HSWA74 and usually
address issues arising from EU Directives. Most of the requirements for nuclear
safety are imposed by means of conditions attached to the nuclear site licence (see
below).

lonising Radiation Regulations 1999

7.18. The nuclear site licensing regime is complemented by the lonising Radiations
Regulations 1999 (IRR99)* that provide for the protection of all workers and
members of the public, whether on licensed sites or elsewhere, from ionising
radiations. IRR99 implements aspects of the European Council (EC) Directive
establishing Basic Safety Standards® and include the setting of radiation dose limits
for employees and members of the public for all activities involving ionising radiation.
IRR99 also implements EC Directive 90/641/Euratom® on the operational protection
of outside workers exposed to the risk of ionising radiation during their activities in
controlled areas. Outside workers are persons undertaking activities in radiation
controlled areas designated by an employer other than their own. Further information
on the application of IRR99 can be found in Article 15.
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Nuclear Reactors (Environmental Impact Assessment for
Decommissioning) Regulations 1999

7.19. The Nuclear Reactors (Environmental Impact Assessment for
Decommissioning) Regulations 1999 (EIADR99)%* implement the requirement for an
environmental impact assessment for decommissioning nuclear power stations and
nuclear reactors arising from EC Directive 85/337/EEC* (as amended by EC
Directive 97/11/EC)* on the assessment of the effects of certain public and private
projects on the environment. Before decommissioning or dismantling of a nuclear
reactor or power station can take place, a licensee must apply to HSE for Consent,
undertake an environmental impact assessment and provide an environmental
statement. The information to be included in an environmental statement is referred
to and specified in Schedule 1 to the Regulations.

Radiation (Emergency Preparedness and Public Information)
Regulations 2001

7.20. The Radiation (Emergency Preparedness and Public Information) Regulations
2001 (REPPIR)* implemented in Great Britain the Articles on intervention in cases of
radiation emergency in EC Directive 96/29/Euratom®. It also partly implements EC
Directive 89/618/Euratom® on informing the general public about health protection
measures to be applied and steps to be taken in the event of an emergency. A
radiation emergency is defined as an event that is likely to result in any member of
the public receiving an effective dose of 5 milliSieverts (mSv) during the year
immediately following the emergency.

Management of Health and Safety at Work Regulations 1999

7.21. The Management of Health and Safety at Work Regulations 1999
(MHSW99)* are relevant as they include requirements on employers, and hence
nuclear site licensees, to:

()  make assessments of the health and safety risks of their activities;

(i)  make, give effect to and record the appropriate health and safety
arrangements;

(iii)y  ensure that their employees are provided with appropriate health surveillance;

(iv) appoint an adequate number of competent persons to assist them in
complying with health and safety legislation;

(v) establish and give effect to procedures to be followed in the event of serious or
imminent danger arising;

(vi) provide employees with information concerning the:-

() risks to their health and safety;

(b) preventive and protective measures;

(c) procedures necessary in the event of serious or imminent danger; and
(d) persons nominated to implement evacuation procedures;

(vii) co-operate with other employers to enable statutory health and safety
obligations to be met, including the provision of health and safety information;
and to

(viii) ensure that employees, taking into account their capabilities, have adequate
health and safety training which is repeated periodically as appropriate.

7.22. MHSW99 is very wide-ranging. Where its requirements overlap with other
Health and Safety Regulations, compliance with the more specific Regulation is
normally sufficient for compliance with MHSW99.
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Health and Safety (Fees) (Amendment) Regulations 2010

7.23. The Health and Safety (Fees) (Amendment) Regulations 2010** amends the
Health and Safety (Fees) Regulations 2009. It provides for the charging of fees for
work by HSE in relation to the assessment of a proposal for any new nuclear
installation.  This includes all matters relating to the installation's construction,
commissioning, operation and decommissioning, which are to be assessed by HSE
prior to any application for a nuclear site licence under NIA65 that may be made
based upon the particular design proposal that has been assessed.

Process for developing secondary legislation

7.24. Where regulations relating to health and safety are appropriate, the process
of preparing them is as follows:

e a timetable for the preparation of the regulations is agreed with lawyers acting
for HSE;

e instructions are prepared and agreed with the lawyers;

e draft regulations are prepared and consulted upon. The consultation includes a
regulatory impact assessment and an equality impact assessment;

o final draft regulations are developed taking account of consultation results.

e HSE (if it has responsibility for proposing the regulations), after consideration,
approves the draft; and

e draft regulations and an explanatory memorandum are prepared for the relevant
Minister to approve (i.e. they are signed by the Minister).

7.25. The Regulations come into force at least 21 days after they are laid before
Parliament. This is a complex process, but in simple terms, allows for the scrutiny by
Parliamentary Committees as to the merits and the drafting accuracy of the
regulations.

Obligations under international treaties, conventions or
agreements

7.26. IRR99 made under the HSWA74, implemented most of the revised BSS
Directive (96/29/Euratom)®. IRR99 also implement European Council Directive
90/641/Euratom® on the operational protection of outside workers exposed to the
risk of ionising radiation during their activities in controlled areas.

7.27. REPPIR implements in Great Britain the Articles on intervention in cases of
radiation emergency in EC Directive 96/29/Euratom®. REPPIR also partly implement
EC Directive 89/618/Euratom® (known as the Public Information Directive on
informing the general public about health protection measures to be applied and
steps to be taken in the event of an emergency). RSA93 was amended by the EA95
so that the Environment Agency is the regulatory body for authorisations in respect of
premises in England and Wales and SEPA is the regulatory body for Scotland. As
part of the implementation of the BSS Directive 96/29/Euratom® a number of the
Agencies’ existing administrative practices under RSA93 have been put into legally
binding obligations.

7.28. EIADR99%* implements the requirement for an environmental impact
assessment for decommissioning or dismantling nuclear power stations and nuclear
reactors arising from EC Directive 85/337/EEC*® (as amended by EC Directive
97/11/EC*") on the assessment of the effects of certain public and private projects on
the environment.

7.29. The implications of the EC Directive on Nuclear Safety 2009/71/Euratom? are
still being examined and the need for potential changes to primary and secondary
legislation is being considered.
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Licensing system

Overview of the licensing system

7.30. The licensing system is itself secondary legislation enabled by the provisions
of the NIABS.

Authority to issue licences

7.31. HSE derives its licensing authority from NIA65. This requires that all
operators of nuclear installations must obtain a licence from HSE and allows HSE to
attach such conditions as it considers necessary in the interests of safety and
radioactive waste management. The Nuclear Installations Act 1965 etc. (Repeals
and Modifications) Regulations 1974* made HSE the nuclear licensing authority for
nuclear sites. These powers, to grant a licence or not and to attach conditions, are
delegated to the post of HM Chief Inspector of Nuclear Installations, who heads
HSE’s Nuclear Directorate (ND). The conditions can be changed quickly, without
consultation, and have the force of law.

Licence conditions

7.32. ND has developed 36 standard conditions (see Annex 4) that together form a
sound basis for good nuclear safety and radioactive waste management. They
address, for example, issues such as operating rules (ORs) and instructions,
maintenance, safety justifications, PSRs, reporting and following up on events,
training and qualification of staff, modification to plant and procedures, independent
nuclear safety committees, emergency arrangements, organisational structures and
quality assurance (QA). Several relate to the licensee having adequate
arrangements to manage changes that may have safety implications.

7.33. The licence conditions mainly set goals but do not prescribe how these goals
are to be met. Therefore, each licensee can develop licence condition compliance
arrangements that best suit its activities, whilst demonstrating that safety is being
managed properly.  Similarly, the arrangements may change as the facility
progresses through its life from initial design to final decommissioning. Licensees’
compliance with the conditions and with their own compliance arrangements is
mandatory. Whilst the system gives flexibility to licensees, it secures high standards
in a wide spectrum of nuclear facilities without being prescriptive or requiring detailed
rule making by the regulatory body. The conditions allow for interventions by the
‘Executive’ (HSE, or in practice ND acting on its behalf), which can for example,
“Approve” arrangements or “Consent” to specific actions. Some conditions enable
HSE to direct a licensee to carry out a specific action including shutting down a
reactor. Other conditions require the licensee to obtain HSE's permission before
commencing an activity such as starting up a reactor after periodic maintenance.
The licensing powers are supplemented by enforcement and investigation powers
derived from HSWA74 (see paragraphs 7.54 — 7.60).

Basis for licensing

7.34. A nuclear site licence is issued on the basis of a satisfactory outcome of
regulatory assessment of an applicant’s case including the suitability of a proposed
licensee. Licences are issued for the lifetime of the site. The issue of a site licence
brings an operating organisation, or potential operating organisation, into a more
rigorous regulatory regime than would be achieved using conventional health and
safety legislation. The granting of a site licence does not imply that a plant is allowed
to be built or operate. Regulatory control of activities on a licensed site is exercised
using the site licence conditions. Routine regulatory inspection and assessment,
and, the PSR process (see Article 6) ensure that the licensing basis is maintained.

-35-



Licensees’ continuity of responsibility

7.35. Under NIAG5, the nuclear installation licensing system applies throughout the
lifetime of a civil nuclear site, including installation, commissioning and operation to
eventual decommissioning. NIA65 and HSWA74 allow HSE to revoke a licence, or
for it to be surrendered by the licensee. However, in either event, the licensee will
remain responsible for the safety of activities on the site. This "period of
responsibility” can end only when a new licence has been granted for the site or HSE
has given written notice that in its opinion there has ceased to be any danger from
ionising radiations from anything on the site.

7.36. HSE published a policy statement in August 2005* that provides a basis for
the considerations that need to be made in order to de-licence the whole or part of a
nuclear licensed site, licensed by HSE under NIA65. It attempts to achieve broad
consistency with current scientific thinking, relevant guidance and other published
material including the RSA93 (and the exemption orders made under it), and Article 5
of the BSS Directive®.

Appeals process

7.37. Nuclear site licensees, like all duty holders under HSWA74, have the right of
appeal to an industrial tribunal in respect of Improvement and Prohibition Notices
(see paragraphs 7.53 to 7.55). However, Section 44 of HSWA74 precludes the right
of nuclear licensees to appeal over licensing decisions made under NIA65. This
reflects the nature of the hazard being regulated and the particularly complex
technical arguments that underpin most key licensing decisions. A licensee who is
dissatisfied with a licensing decision may raise concerns with the site inspector and
the relevant management in ND. Although HM Chief Inspector of Nuclear
Installations is the final arbiter of licensing decisions, a licensee may seek a review
by HSE, as the governing body, of the process by which a licensing decision had
been reached.

7.38. Within UK law, Judicial Review is always available to challenge regulatory
decisions, but this applies only to a review of process and not to the final decision
itself.

7.39. In relation to the construction of new installations, applicants who are refused
planning permission by a local planning authority, or who are granted permission
subject to conditions that they find unacceptable, or who do not have their
applications determined within the appropriate period, may appeal to the Secretary of
State.

7.40. Additionally, NIA65 Section 4(4) provides for HSE to “...consider any
representations by any organisation representing persons having duties upon the site
... with a view to the exercise by HSE in relation to the site of any of its powers under
the foregoing provisions of this section.” There has been very limited experience of
this provision being exercised and, in the end, it only allows appeal back to HSE on
decisions or activities by one of its own Directorates. There is no other provision in
NIAG65 for the granting of a legal instrument, or for regulatory decisions by ND to be
challenged. This reflects the robust independent nature of the regime.

Involvement of public in licensing system

7.41. ND does not have a formal programme for informing the public about its
functions and responsibilities, its policies and the uses of radiation sources.
However, there are arrangements to inform the public about its routine inspection
activities, usually by making periodic reports. ND provides quarterly reports to local
community groups on inspection and regulatory activities relating to licensed sites
that it regulates.
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7.42. ND also prepares a report on UK's compliance with the obligations of the
Convention on Nuclear Safety obligations in consultation with other regulators and
licensees; this is available through the HSE website.

7.43. There are specific regulations requiring sharing environmental information
related to decommissioning activities:

e The Nuclear Reactors (Environmental Impact Assessment for Decommissioning)
Regulations 1999 (EIADR99)*® - Statutory Instrument 1999 No. 2892; and

e The Nuclear Reactors (Environmental Impact Assessment for Decommissioning)
(Amendment) Regulations 2006* - Statutory Instrument 2006 No. 657.

7.44. ND has a procedure for dealing with applications submitted to it for Consent
under EIADR99*. In addition to information provided to consultees, information is
also sent to the HSE Head Office library in Bootle, the HSE office nearest the site
and public library/libraries near the site so that they are available for public inspection
during the consultation period.

7.45. For potential new civil reactors, as part of the GDA process, a public
involvement process was launched, which allows the public to view and comment on
detailed design information published by the design companies.

7.46. The GDA process has established stakeholder engagement arrangements
which include non-governmental organizations such as environmental action groups.
The regulator’'s intention is to ensure that GDA is carried out in an open and
transparent manner, which allows public participation in the process. The public are
given access to reports prepared for the design by the Requesting Party, without
compromising commercial and security considerations.

Regulatory inspection and assessment

Legal establishment of regulatory bodies

7.47. HSWA74 enables HSE to appoint inspectors and give them regulatory powers
(see Article 8) of assessment and inspection. Extracts from HSWA74 relevant to this
Convention are contained in Annex 2. Similarly, EA95 enables the environment
agencies to appoint ‘authorised persons’ with regulatory powers to carry out similar
duties and inspections.

7.48. ND is one of HSE's operational Directorates and the NIl is that part of ND to
which the day-to-day exercise of HSE’s nuclear licensing function is delegated. In
particular, HSE has delegated to HM Chief Inspector of Nuclear Installations the
authority to carry out on its behalf certain functions under the HSWA74 and NIAGS5.
Thus the Chief Inspector has the powers to grant or vary Nuclear Site Licences, and
to attach, vary or revoke Conditions of the Licence. The Chief Inspector delegates
powers to the Deputy Chief Inspectors to Direct the shutdown of operations or issue
Consents to allow reactors to commence operation after statutory shutdowns.

Overview of regulatory strategy

7.49. The licensing process largely determines the scope of the regulatory process.
The overriding principle is to focus regulatory effort where it is most needed. This is
covered in Article 8. Regulatory activities fall broadly into three areas:
Permissioning inspection

7.50. This entails the assessment of licensees’ safety cases. A safety case is the
totality of documented information and arguments developed by the licensee, which
substantiates the safety of the facility, activity, operation or modification. It provides a
written demonstration that relevant standards have been met and that risks have
been reduced SFAIRP. NIl assessors, who are themselves inspectors and technical
experts in specific fields, will sample the safety case to establish whether a licensee
has demonstrated that it understands the hazards associated with its activities and
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how to control them adequately. The technical principles which NIl uses to judge
safety cases are set out in HSE’s Safety Assessment Principles for Nuclear Facilities
(SAPs)*.

Compliance inspection

7.51. This is mainly done on licensees’ premises. It entails inspection of licensees’
compliance with the licence conditions and their corresponding arrangements and, in
particular, to ensure that operation remains within the boundaries of the safety case.
Most of the routine site inspection is carried out by NII's nominated inspectors who
spend about 30% of their time on site. Additionally, NIl undertakes team inspections
on particular topics.

Influencing licensees

7.52. The regulator also seeks to influence licensees to further the improvement of
nuclear safety and radioactive waste standards. This is particularly important for
those areas that impact on safety such as the safety culture of an organisation and
leadership, which are difficult to regulate by legal means.

Enforcement powers

7.53. There are a range of enforcement powers available to the regulatory body.
These arise from both the primary laws (HSWA74 and NIA65) and the licence
conditions. HSE has developed an Enforcement Policy’’ that states the
requirements of safety should be applied in a manner that is commensurate with the
magnitude of the hazard. Inspectors are guided by an enforcement management
model* to assist in determining which enforcement measure is the most appropriate
in a given situation.

Enforcement powers under HSWA74

Improvement notice

7.54. HSWA74 section 21 provides for an inspector, if of the opinion that a statutory
provision is being or has been contravened (and the contravention will continue), to
serve a notice requiring the person to remedy the contravention.

Prohibition notice

7.55. HSWA74 section 22 also provides for an inspector, if of the opinion that
activities are being carried out which risk causing serious personal injury, to serve a
notice with immediate effect to prohibit the activity.

Prosecution

7.56. HSWA74 section 39 gives an inspector the power, in England and Wales, to
bring a prosecution before a Magistrates Court for an offence under any statutory
provision.

Enforcement powers under NIA65

7.57. NIAB5 allows HSE to attach such conditions as it considers necessary in the
interests of safety and radioactive waste management. A new condition could, if
necessary, be implemented quickly without consultation.

Enforcement powers under the site licence

Direction

7.58. A Direction is issued by HSE when it requires the licensee to take a particular
action. For example, LC31(1) gives HSE the power to Direct a licensee to shut down
any plant, operation or process. Such a Direction would relate to a matter of major or
immediate safety importance.
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Specification

7.59. The standard licence gives HSE discretionary controls with regard to a
licensee's arrangements and these are implemented through Specifications. For
example, in LC23(2), if HSE specifies, the licensee is required to refer ORs to its
Nuclear Safety Committee for consideration.

Notification

7.60. The standard licence gives HSE powers to request the submission of
information by notifying the licensee of the requirement. For example in LC21(8) the
licensee shall, if notified by HSE, submit a safety case and shall not commence
operation of the relevant plant or process without the Consent of HSE.

Interventions under the site licence

7.61. In addition to the above enforcement powers, the site licence conditions
identify specific interventions where HSE must give permission before a licensee can
proceed with its intended course of action. Withholding or withdrawing such a
permission can be regarded as an enforcement power. It should be noted that for a
nuclear reactor on a licensed site, its default situation is shutdown unless the
regulator gives the licensee permission to operate. This should be compared with
conventional industrial plant where the default situation allows operation unless the
regulator intervenes to prevent this.

Consent

7.62. A Consent is required before the licensee can carry out any activity which is
specifically identified in the licence as requiring prior Consent. For example, Consent
is required before a reactor is allowed to be started up again following its periodic
shutdown. Before being granted Consent the licensee must satisfy HSE that the
proposed action is safe and that all procedures necessary for control are in place.

Approval

7.63. An Approval is used to freeze a licensee's arrangements. If HSE so specifies,
the licensee is required to submit the arrangements and cannot carry them out until
HSE has given its approval. Once approved, the procedures cannot be changed
without HSE's agreement, and the procedure itself must be carried out as specified;
failure to do so would infringe the licence condition and would be an offence. For
example, for nuclear power stations, HSE has approved Operating Rules important to
safety in order to ensure that licensees cannot change these without seeking HSE's
agreement to the change.

Agreement

7.64. An Agreement issued by HSE allows a licensee, in accordance with its own
arrangements, to proceed with an agreed course of action. For example, LC22
requires a licensee to have adequate arrangements to control modifications to safety
related plant. Such arrangements will often state that for modifications which, if
inadequately conceived or implemented, there could be significant nuclear safety
implications, the modification cannot be carried out without the agreement of HSE.
Hence, the licensee submits a safety case justifying the modification and does not
proceed until HSE has written agreeing to this proposal.
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Article 8 - Regulatory Body

1. Each Contracting Party shall establish or designate a regulatory body
entrusted with the implementation of the legislative and regulatory
framework referred to in Article 7, and provided with adequate authority,
competence and financial and human resources to fulfil its assigned
responsibilities.

2. Each Contracting Party shall take the appropriate steps to ensure an
effective separation between the functions of the regulatory body and
those of any other body or organization concerned with the promotion
or utilization of nuclear energy.

Under this Article, compliance with the Convention is demonstrated in a way that has
not substantially changed since the fourth UK report (i.e. in a way that has
implications for the Convention obligations).

Establishment of the regulatory body

Legal foundation and statute of the regulatory body

8.1 As described in Article 7, the Health and Safety at Work Act 1974
(HSWAT74)* established two bodies: HSC and HSE. In 2008 in order to improve
governance arrangements, the HSC and the HSE merged into a new unitary body,
bringing together their powers and functions, and retaining the name Health and
Safety Executive (HSE). The function of HSE is to enforce the relevant statutory
provisions where it is the enforcing authority. Those parts of Nuclear Installations Act
1965 (NIA65)%’ that concern safety became statutory provisions of HSWA74 in 1974.

Function and responsibilities of the regulatory body

8.2 HSE regulates the nuclear industry through its Nuclear Directorate (ND). The
Directorate's primary goal is to ensure that those it regulates have no major nuclear
accidents. It is responsible for the UK safety regulation of nuclear power stations,
nuclear chemical plants, decommissioning, defence nuclear facilities, nuclear safety
research and strategy and for civil nuclear operational security and safeguards
matters.

8.3 Through its own regulation and in partnership with other regulators and
agencies, ND works to deliver a substantial reduction in nuclear industry precursor
incidents, which are occurrences having the potential to lead to an accident. By
seeking this, it aims to meet one of HSE'’s strategic goals: 'To reduce the likelihood of
low frequency, high impact catastrophic incidents while ensuring that Great Britain
maintains its capabilities in those industries strategically important to the country’s
economy and social infrastructure.’

8.4 Additionally, ND also takes responsibility for approving security arrangements
within the industry, and for securing compliance with those arrangements. It also
oversees safeguard measures to verify compliance with international obligations not
to use nuclear materials for nuclear explosives purposes.

8.5 In anticipation of the challenges that the UK nuclear sector is likely to face in
the future, the Government is considering options to restructure HSE’s Nuclear
Directorate. The details of this have been explained in Section 2 of this report.
Independence of the regulatory body

8.6 HSE's independence as a regulator is ensured under HSWA74, where HSE is
given direct responsibility for the enforcement of the nuclear safety regulatory
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system. Similarly, the environment agencies are made responsible for providing the
environmental protection regulatory system under RSA93%. There are also
governmental mechanisms in place to maintain the regulatory independence. HSE is
sponsored by DWP, which has no role in promoting nuclear technology or
responsibilities for facilities or activities. However, the Secretary of State for Energy
and Climate Change (DECC) is answerable to Parliament for nuclear safety in Great
Britain. In this respect, the Chief Inspector can provide factual information and
advice to this Minister on matters of nuclear safety regulation, but this Minister is not
responsible for HSE’s nuclear regulatory actions. The draft legislation to create ND
as a standalone nuclear regulator proposes to provide more independence by putting
the Chief Inspector’s post, role and responsibilities on a statutory basis.

8.7 The Environment Agency (in England and Wales) is sponsored by the
Department for the Environment, Food and Rural Affairs (Defra) and the Welsh
Assembly Government. It works closely with HSE and the Department of Health.

8.8 SEPA is sponsored by the Scottish Government. On radioactive waste
matters, it works closely with the Rural and Environment and Public Health
Directorates of the Scottish Government. It also maintains good lines of
communication with DECC.

8.9 DECC has a number of policy roles in respect of the nuclear industry. These
include responsibility for energy policy generally (including the role of nuclear power),
prescribing the activities that should be subject to the nuclear licensing regime,
nuclear emergency planning, nuclear security and safeguards, international treaties
and the Convention on Nuclear Safety, and the international nuclear liability regime.
It is also responsible for those parts of the UK civil nuclear industry still owned by the
Government.

8.10 In carrying out its responsibilities, DECC will, when appropriate, seek
technical factual information on safety related matters from HSE and advice on
environmental issues from the environment agencies.

8.11 Concordats or Memoranda of Understanding exist between the regulators
and the Food Standards Agency. In addition, the Food Standards Agency acts as
statutory consultee to both the Environment Agency and SEPA under RSA93.
Regular liaison meetings take place between the Environment Agency and SEPA
and the Food Standards Agency.

Independent advisory bodies

8.12 HSWA74 Section 13(1)(d) enables HSE to create advisory committees to
provide independent advice on any of its functions. Although not a legal requirement,
HSE custom and practice has been to constitute advisory committees in relation to
activities in the nuclear sector. At the 2008 CNS, UK reported that the Nuclear
Safety Advisory Committee (NUSAC) was such a committee. In October 2008
NuSAC's mandate expired and its work was terminated. As an integral part of the
ND restructuring, HSE is currently considering how a successor body should be re-
constituted.

Financial resources of regulators

8.13 Section 24A of NIA65 enables HSE to impose financial charges on the
nuclear licensees to recover the expenses incurred through its regulation of nuclear
installations. In addition, further expenses are recovered from the largest licensees
in respect of a programme of generic safety research agreed between HSE and the
industry. HSE uses a work recording system to identify the effort and expenses of its
staff attributable to each licensee.

8.14 Section 41 of EA95 provides the Environment Agency and SEPA with the
power to impose financial charges for regulatory activities in order to recover the
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expenses incurred through regulation. Such expenses include those incurred in
respect of a programme of waste and environmental monitoring carried out by
Environment Agency and SEPA. Both use a work recording system to identify the
effort and expenses of its staff attributable to each licensee.

8.15 Additionally, Fees Regulations are used to recover charges for work on GDA.

Organisational structure of ND

8.16 As of 1 May 2010, ND is organised into seven Divisions. The Heads of each
Division together with the Chief Inspector form the Management Board. The seven
Divisions cover:

¢ Regulation of NPPs (operating and decommissioning);

o Regulation of fuel manufacture, fuel reprocessing, research facilities, waste
management and the UK Safeguards Office;

¢ Regulation of Ministry of Defence related sites;
e Strategy development , planning and finance;
e Regulation of Security;

e GDA; and

¢ Policy and International Liaison.

In addition there is currently a major programme lead at senior level that is managing
the transition process to an NSC (see Section 2). This is mainly staffed by temporary
consultant staff.

Human resources

8.17 Section 2 explained the measures taken to enable ND to recruit new
inspectors and the success this has achieved to date. As of 1 May 2010, ND has
204 nuclear safety inspectors in post (compared with 165 reported in the UK report to
the 2008 Convention). It has sufficient inspectors in post to carry out its current
regulatory duties but it is recognised that recruitment will need to continue at the
same rate (see paragraph 2.64) for several years as new-build NPPs become a
reality and older inspectors retire. As in many other countries, ND’s age distribution
is heavily weighted towards the older end of the spectrum and it currently has 27
inspectors in post who are beyond the former retirement age of 60 years old (at
present around 13% are over 60 and 30% over 57). However, HSE has recently
removed all age barriers so there is now no upper age limit to employment.

8.18 Staffing profiles have been prepared for a number of years ahead. These are
based on current and anticipated workloads and make various assumptions on the
retention of staff beyond the former retirement age of 60.

8.19 In addition, each of ND’s Divisions has identified current and anticipated staff
requirements in terms of technical discipline. As well as identifying current
vacancies, this work has identified potential pressure points caused by future
retirements, and where there is a vulnerability arising from only having a single
expert in a particular discipline.

Developing and maintaining staff competences

8.20 The intensive recruitment campaign over the last two years has necessitated
a radical revision of the training and assimilation of new inspectors. Recruitment in
excess of 30 new inspectors per year means that ND can no longer just rely on
external training courses and ad-hoc internal peer group assistance from
experienced colleagues. Training and assimilation is resource intensive so it has to
be structured, planned, properly resourced and continually evaluated to ensure it
meets all needs. ND has a training manager in place and has a significant training
budget.
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Training of new inspectors

8.21 All inspectors joining ND have good academic qualifications and several
years of experience in a relevant industry such that they can be regarded as being
technical experts in their own discipline. The purpose of the training is to expand and
build on this base rather than “convert” them to acquire another knowledge base. It
can be regarded as a “holistic” approach to training. To achieve this, the initial
training is in two main areas:

e Training to be a regulator — few new recruits have prior knowledge of regulation;
and

¢ Training to expand their technical expertise to gain a working knowledge of other
essential technical disciplines.

Competence framework

8.22 In 2008 a new competence framework was developed for nuclear safety
inspectors.  This framework was based on the requirements of “National
Occupational Standards for Nuclear Regulators”.*® This is a high level standard and
it sets out the basic requirements for all regulators involved in nuclear safety and
security including the environment agencies and transport.

8.23 The competence framework was initially trialled and is being refined
continuously to reflect feedback. The purpose of the framework is to specify the
training need for specific job functions as well as identifying the basic training needs.

Training methods

8.24 A new inspector’s training programme is developed on a personal basis and
is based on a training needs analysis. The delivery of the programmes relies
extensively on an interactive tutorial approach rather than formal lectures. Training
documentation focuses on providing signposts to where information can be found
rather than providing detailed training material.

8.25 New recruits also undergo operational training (on-the-job training) where
they carry out specific regulatory assignments under close supervision. The
effectiveness of all training activities are evaluated initially and again after three
months. This gives opportunities for trainees to evaluate training in the context of
their job and gives better feedback to those developing the training courses.

Continued professional development

8.26  Whilst considerable effort is spent on the training of new recruits, ND also has
a refresher training programme to develop professional competencies for all staff.
ND’s policy is that this is not centrally managed but is a matter for individual
inspectors to agree with their line managers with advice from senior experts in their
technical field. Such training covers topics such as communication, influencing skills,
change management and interpersonal skills, as well as the development of
technical competencies.

Regulatory body quality management
Business Management System

8.27 ND has a Business Management System (BMS) to provide an integrated
approach to system management. It documents appropriate policies, management
controls and process controls in a manner that augments the experience, training
and professional judgment of all staff. Experience of BMS use is gathered and fed
back to secure improvements.

8.28 Within the BMS, procedures and guides on ND’s Key Business Activities are
documented in a consistent manner. The activity-based approach ensures that the
documentation adapts easily to accommodate re-organisations or changes in
organisational focus. The system includes a means for continuous improvement to
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ensure that the focus on processes maximises the efficiency and effectiveness of
efforts towards meeting ND's aspirations.

8.29 ND’'s BMS is seen as a key contributor towards achieving its mission of
securing the ‘protection of people and society from the hazards of the nuclear
industry’. In recognition of this, the BMS has undergone intensive internal and
external assessment (e.g. the recent IRRS mission) and best practice systems have
been reviewed as benchmarks (Canada, Spain, Switzerland) as well as those of
other sector regulators (including the UK Civil Aviation Authority). As a result of this
analysis, there is now a cross-functional team of QA experts and technical staff in
place to modernise and upgrade the current system, utilising state-of-the-art
technology and business process engineering principles. The re-engineering of the
BMS is closely linked to the Transformation strategy of enhancing Transparency,
Openness and Organisational effectiveness. Good progress is already being made,
with launch of the new system planned for 2011 and the aim of achieving certification
to the ISO9001 2008 standard.

8.30 An important part of the BMS is the series of Technical Assessment Guides
(TAGs). These are primarily guidance for inspectors on the interpretation and
application of the HSE SAPs (see Article 14). There is also guidance relevant to
principles underlining the enforcement of licence condition compliance. These are
known as Technical Inspection Guides (TIGs). Copies of TAGs and TIGs are
available through the HSE website detailing HSE’s Internal Operational Instructions &
Guidance®™.

Effectiveness of the regulatory body
Safety performance indicators

8.31 In the UK Report to the 2008 Convention, it was noted that ND had carried
out work with licensees to develop a safety performance indicator (SPI) framework.
A pilot study had been completed and a full implementation study was started in
2007. The primary objective of this study was to develop a means whereby
licensees can monitor their nuclear safety performance and improve it where
necessary. It was also anticipated that this study would help develop a shared
understanding of nuclear safety performance and also the targeting of regulatory
interventions.

8.32 It was also anticipated in 2007 that it might be feasible to utilize the SPI data
as regulatory performance measures. However it was found that this was not a
meaningful metric for the regulator. The main use of SPIs is as a licensee
performance measure. ND will, through its normal regulatory activity, monitor how
effectively the licensees use SPIs, and also use the SPI data as one of many sources
of intelligence that inform the targeting and prioritisation of regulatory interactions.

8.33 The current aim of the SPI project is to move their use to “normal business”
by March 2011. An industry-led working group is being set up to achieve this. An
important aspect is the shared use of it by the industry and the regulator.

Planning and prioritisation of work

8.34 In the document “Health and Safety Executive’s Nuclear Directorate, Nuclear
Strategy and Operating Plan™*, ND sets out what it aims to achieve in the medium
and longer term and the steps that need to be planned to deliver these aims. The
document builds on the changes made in 2008 to ND planning practice when the
decision was made to combine two documents that were previously separate: the ND
Strategic Plan and the ND Plan of Work. It adopts an approach to setting out
intentions based on Government guidance. The change in approach reflects
decisions taken in October 2007 to build on and strengthen previous ND work to
develop greater long-term strategic direction to the delivery of its aims.
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8.35 This Nuclear Programme Strategy and Operating Plan:

o describes how ND goes about its business and identifies key issues facing the
Directorate as a whole;

e maps out the near and longer term Directorate objectives intended to address
those issues; and

e sets out the details of how Divisions will secure ND’s objectives.

8.36 The new planning document is also intended to help stakeholders understand
more clearly what ND is trying to achieve. For ND’s own teams, it identifies factors
that need to be taken into account to secure progress and provides clear direction to
all staff in the Directorate on what is expected of them.

8.37 The Strategy and Operating Plan described above sets out ND’s broad aims
and objectives. It is also essential that the day-to-day regulatory work implements
these objectives and makes optimum use of resources. To achieve this, ND sets out
its guidance for planning of interventions in its Technical Inspection Guide INS 008°2.
This procedure sets out ND’s expectations for the development and delivery of off-
and on-site planned regulatory interventions. Its aim is to ensure that ND is making
the best use of its resources by:

o aligning ND teams to licensees’ programmes;

¢ allocating resources to target activity at areas of greatest concern;

e managing activity to make and control impact and deliver outcomes; and
e using management metrics to inform decisions on delivery.

As part of its Transformation process, ND is reviewing its planning system to develop
a more performance, outcome-orientated approach.

External support to the regulatory body

8.38 The nuclear safety regulator in the UK does not use Technical Support
Organisations in the way many other regulators do. Most of the expertise to regulate
nuclear safety is available to the regulator through its own staff. To maintain this
situation, the regulator periodically reviews its expertise and its likely needs for the
near and intermediate term, and adjusts its recruitment and training activities
accordingly. There are occasions, however, when specialist advice and/or additional
resources are needed to respond to a high workload, or the specialism is not
available in HSE. To accommodate this, the regulator has an extramural support
budget and framework agreements with some outside bodies known to be
independent, to enable contracts to be placed quickly.

8.39 Currently, ND obtains technical support through three main sourcing routes:

o from within HSE - the Health and Safety Laboratory provides technical support
on a wide range of safety issues that are not specifically related to nuclear
installations e.g. ventilation or protective equipment;

e purchasing, through normal procurement routes, a range of one-off consultancy
contracts from a range of suppliers; and

e purchasing consultancy advice through an ND framework agreement with pre-
tendered suppliers.

8.40 This framework was set up in order to secure access to independent technical
expertise at a time when the needs of the nuclear industry are increasing and in
response to a recommendation of the IAEA’s IRRS in 2006 (see Annex 7), which
stated that ND should have access to scientific and technical support in the same
way it is available to many other nuclear regulators in other countries.

8.41 The support framework which was set up with 31 contractors from the UK and
overseas has been operating successfully for 15 months. Approximately half of
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contracted technical support is commissioned through the framework with the
intention that this will increase in future years as new work starts up. The total spend
on technical support in 2009/10 was £9m. This is expected to increase in the future
in line with the need to assess new civil reactors intended for operation in the UK.

Interface with other agencies/regulators
Environmental regulatory bodies

8.42 The Environment Agency is the principal environmental regulator in England
and Wales. SEPA has the equivalent responsibilities in Scotland. Their regulatory
responsibilities include the authorisation or permitting of the disposal of radioactive
wastes from nuclear licensed sites. There are no nuclear installations in Northern
Ireland to which the Convention applies (Annex 5 provides more information on the
environmental regulatory bodies).

8.43 HSE, the Environment Agency and SEPA work closely with one another to
ensure the effective co-ordination of their respective regulatory activities at nuclear
installations. They have agreed Memoranda of Understanding the objective of which
is to facilitate the minimisation of the overall detriment due to radioactive waste
management on licensed sites, from generation to disposal. Under NIA65, HSE
consults the Environment Agency or SEPA before:

e granting a nuclear site licence; and

e varying a nuclear site licence if the variation relates to or affects the creation,
accumulation or disposal of radioactive waste.

Similarly the Environment Agency or SEPA consult HSE under EPR10%* or RSA93%
on proposed (new or varied) authorisations for disposals of radioactive waste
including discharges to the environment.

8.44 In addition to their own routine inspection activities on nuclear licensed sites,
the Environment Agency and SEPA carry out planned joint inspections with HSE and
co-operate in the investigation of incidents where appropriate.

Responsibilities of other agencies and bodies

8.45 The UK Health Protection Agency (HPA) was established on 1 April 2005
under the Health Protection Agency Act 2004* as a non-departmental public body,
replacing the HPA Special Health Authority and the National Radiological Protection
Board, and with radiation protection as part of health protection incorporated in its
remit.

8.46 The National Radiological Protection Board role continued as the Radiation
Protection Division of HPA and, since 1 April 2010, as the Centre for Radiation
Chemical and Environmental Hazards (HPA-CRCE). Its statutory functions include:

o the advancement of the acquisition of knowledge about protection from radiation
risks; and

o the provision of information and advice in relation to the protection of the
community (or any part of the community) from radiation risks.

8.47 HPA-CRCE also provides technical services to persons concerned with
radiation hazards; it makes charges for such services and for providing information
and advice.
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Openness and transparency of the regulatory body

8.48 In common with all other Government Departments, HSE must comply with
the FOI Act 2000 (see Article 7). ND has a dedicated team to handle FOI requests.

8.49 The enhancement of openness and transparency in ND is a key feature of the
Transformation process described in Section 2 of this report. The openness and
transparency work-stream will address the amount of information that is proactively
published.

8.50 Currently the structure of the ND section of the HSE website is being
redesigned and new copy is being developed. This is being done alongside the
Transformation programme and will address new ways of working and new
information in a corporate way. The go-live date of the new website content and
structure is Autumn 2010. Its content will be directly transferable into a new branded
site when the new NSC comes into being.

8.51 Section 2 discusses the openness policy of the GDA process. ND is currently
reviewing this to see if it would be desirable to transfer GDA good practice to the rest
of ND, acknowledging that licensing and permissioning will have different stakeholder
requirements.

8.52 ND inspectors write a report for, and attend, the Licensees’ Site Stakeholder
Meetings. Their reports are published on the HSE website.

8.53 ND participates in international initiatives initiated by the Organisation for
Economic Cooperation and Development (OECD) Nuclear Energy Agency’s (NEA)
and the Western European Nuclear Regulators’ Association (WENRA) to promote
openness and transparency.

Status of the regulatory body

8.54 ND is an operating division of HSE. Its place within the organisation is shown
in Figure 8.1 below.

8.55 HSE is responsible for enforcing legislation on health and safety at work and
in particular, in relation to nuclear installations, for the operation of the nuclear site
licensing regime. Within HSE, the responsibility for regulating the nuclear industry
through the nuclear licensing regime has been delegated to Her Majesty’s Chief
Inspector of Nuclear Installations, who is also Head of the Nuclear Directorate (ND).
ND includes NIl which is responsible for carrying out the licensing and day-to-day
regulation of the nuclear industry. Licensing powers are delegated from HSE to the
Chief Inspector. This delegated authority gives the Chief Inspector the power to
issue, add conditions to, and revoke nuclear site licences.

- 47 -



Figure 8.1 — HSE structure relevant to the Convention
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Lines of Reporting

8.56 Her Majesty’s Chief Inspector of Nuclear Installations has direct lines of
access, on nuclear safety matters, to Ministers for DECC and the Ministry of Defence
(MoD), reflecting their respective responsibilities to Parliament on civil and military
nuclear safety.

8.57 The interfaces between HSE and other Government Departments are shown
in Figure 8.2.
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Figure 8.2 - Responsibilities for nuclear safety at nuclear

installations
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Article 9 - Responsibility of the Licence Holder

Each Contracting Party shall ensure that prime responsibility for the safety
of a nuclear installation rests with the holder of the relevant licence and
shall take the appropriate steps to ensure that each such licence holder
meets its responsibility.

Under this Article, compliance with the Convention is demonstrated in a way that has
not substantially changed since the fourth UK report (i.e. in a way that has
implications for the Convention obligations).

Operator’s prime responsibility for safety

9.1. The Health and Safety at Work Act 1974 (HSWA74)* requires every
employer so far as is reasonably practicable to:

i) ensure the health, safety and welfare at work of all their employees (HSWA74
section 2); and

i) conduct their undertakings in such a way as to ensure that persons not in their
employment who may be affected thereby are not exposed to risks to their
health and safety (HSWA74 section 3).

9.2. In addition, the Nuclear Installations Act 1965 (NIA65)*’ requires that in the
case of nuclear installations, no one can construct or operate such an installation
without a nuclear site licence. Section 7 of this Act places duties on the licensee in
respect of nuclear occurrences.

9.3. Inthe UK, therefore, the holder of a nuclear site licence is responsible for the
safety of its nuclear installations and also for the health and safety of those
employees and members of the public that may be affected by the installations'
operations. The non-prescriptive licensing regime in the UK ensures that the
licensees recognise and accept their responsibilities, whilst allowing them to
determine their own methods for meeting the law. The way in which this
responsibility is carried out is monitored and, if necessary, safety improvements are
enforced by the HSE as described in Annex 6.

9.4. With regard to the financial responsibilities of the operator for potential
damages to the public or the environment, under Section 19 of NIA65 operators are
required to maintain insurance or other financial security to cover their third party
liabilities. The operators’ arrangements are subject to DECC approval. NDA insures
the liabilities of all its site licence companies, British Energy insures its sites liabilities,
and the Government has financial responsibilities as a contracting party to the Paris
and Brussels Conventions. Before it issues a nuclear site licence, HSE seeks
assurance from DECC on the licence applicant’s ability to meet its potential financial
liabilities as a nuclear site licensee, but does not have any review responsibilities.

9.5. None of the UK’'s other legislation for health and safety, e.g. HSWA74,
relieves the licensee of its sole responsibility for the nuclear safety of its licensed
sites.

Demonstration of safety

9.6. A licensee has to demonstrate the adequacy of the safety provisions for the
activities it undertakes on a nuclear licensed site to the satisfaction of the regulator.

9.7. On granting a nuclear site licence, NIA65 enables HSE to attach any
conditions to the licence in the interests of safety or radioactive waste management.
Currently, HSE attaches 36 standard conditions to a nuclear site licence that, in
effect, envelope all the requirements for the effective management of nuclear safety.
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These licence conditions (LCs, listed in Annex 4) cover matters such as the need to
set operating limits, to provide a list of competent persons, to draw up operating, test
and maintenance activities, to manage radioactive waste, to report and investigate
incidents, and to implement adequate arrangements for dealing with accidents or
emergencies. Nuclear installation inspectors carry out a comprehensive programme
to check that the licensee is complying with its arrangements made under each of the
licence conditions.

Operator’s responsibility for safe operation

9.8. A particularly important aspect of a licensee's safety case is its management
and safety organisation. HSE requires that the licensee's safety policy and
organisational structure are documented as part of the licensing process. This
document sets out the senior management structure, the health and safety
responsibilities of key staff and, in particular, how health and safety performance is
monitored and reviewed. Licensees’ safety policies are discussed under Article 10.
The licensee ensures that its organisation maintains effective control of operations
that take place at the licensed sites for which it is responsible. The licensee’s
organisation is expected to act as an ‘intelligent customer’ when contracting out work
that could have an impact on safety. An intelligent customer understands the safety
case for the plant and can manage the work of contractors, ensuring that when goods
and services are procured, the safety implications are fully understood.

9.9. All UK nuclear licensed sites have a designated site director who acts as the
Agent of the Licensee. The site director is responsible for all day-to-day activities
and operations. This includes responsibility for compliance with specified aspects of
the nuclear site licence. The licensees generally have centrally-based staff who, for
example, set safety and operational standards, carry out reviews of safety and
provide specialist support for a number of licensed sites. The responsibility for
compliance with some site licence conditions for a specific site may be held centrally
by the licensee.

Interfaces between the regulatory body and the operator

9.10. The most frequent interfaces between the licensee and HSE arise through the
assessment of safety cases and inspections at nuclear licensed sites by HSE to
check the operator’'s compliance with licence conditions and other legal health and
safety requirements. HSE nominates an inspector for each site to lead on this
regulatory work. The processes of assessment and inspection provide HSE with
assurance that the licensee meets its responsibilities with respect to the licence
conditions and safety case. HSWA74 gives inspectors the power to enforce relevant
legislation at nuclear installations by imposing legal sanctions against the licensee or
its employees if appropriate, as described in Article 7.

9.11. The licensees and HSE also have a formal hierarchy for meetings to address
and resolve issues arising from the regulatory processes. The interface includes
meetings at different levels, each based on the seniority of the representation and the
breadth of the issues considered. At the top level are meetings between
representatives of the Licensee Board and the Chief Inspector and at the bottom
meetings which, while still formal in conduct, are devoted to discussion and
clarification and which may not result in formal commitments.

Regulatory Nuclear Interface Protocol

9.12. The Regulatory Nuclear Interface Protocol (RNIP)** is an agreement between
nuclear licensees and nuclear safety and security regulators, which sets out a shared
vision: "To enable the safe, secure, effective use and control of nuclear technology
and material for the overall benefit of society."

9.13. The protocol provides:
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o a framework for more effective ways of working, covering values, behaviours
and interactions;

o feedback on performance in order to improve; and

e opportunities for strategic dialogue on key issues affecting the whole nuclear
industry.

9.14. RNIP brings together licensees from the nuclear sector together with their
regulators, the Nuclear Directorate of HSE and the Defence Nuclear Safety Regulator
(DNSR) in the Ministry of Defence. The Protocol is not regulator led but is a shared
initiative with the industry, and was developed with the licensees’ nuclear Safety
Directors’ Forum. It is intended to reinforce methods of working that secure high
levels of safety and effective regulation.

Openness and transparency

9.15. All licensees adopt a policy of openness and transparency. Key to this are
the Site Stakeholder Groups. Each site has a site stakeholder group where
representatives of the local population, local government and regulators attend
meetings to discuss site performance (including any incidents) and future plans.
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Article 10 - Priority to Safety

Each Contracting Party shall take the appropriate steps to ensure that all
organisations engaged in activities directly related to nuclear installations
shall establish policies that give due priority to nuclear safety.

Under this Article, compliance with the Convention is demonstrated in a way that has
not substantially changed since the fourth UK report (i.e. in a way that has
implications for the Convention obligations), but has been updated to include
information on the NDA and to reflect the division of Magnox Electric Ltd. into
Magnox North Ltd. and Magnox South Ltd.

The regulator’s (HSE) priority to nuclear safety

10.1. HSE's business is to ensure that risks to people's health and safety from work
activity are properly controlled, in ways that are proportionate to risk, allow for
technological progress, and pay due regard to cost as well as benefits. They act in
close consultation with those whom they regulate or who are affected by work
activities, and promote better management of health and safety through systematic
approaches to identifying hazards and assessing and controlling risks.

10.2. It should be noted that the UK’s non-prescriptive, goal-setting regulatory
system is not ‘self-regulation’. Rather, in relation to nuclear licensed sites the
Conditions attached to the Nuclear Site Licence are designed to encompass the
overall management of nuclear safety at the site. Licensees are required to submit a
licence compliance statement to show how they comply with the licence
requirements. HSE, when satisfied with the compliance statement, requires the
licensee to comply with the licence condition arrangements.

The operators’ priority to nuclear safety

Nuclear Decommissioning Authority

10.3. Although the NDA is not an operator or a licensee, it has significant influence
on the safety performance of several licensees. Its commitment to safety as a priority
is therefore important.

10.4. The NDA is a non-departmental public body set up under the Energy Act
2004* to provide a UK-wide strategic focus on cleaning-up nuclear sites. It has been
fully operational since April 2005. Its mission is to deliver safe, sustainable and
publicly acceptable solutions to the challenges of radioactive waste management and
nuclear clean up of the UK’s civil nuclear legacy taking account of social and
environmental responsibilities, whilst seeking value for the funding provided by the
UK Government.

10.5. The nuclear legacy inherited by NDA represents about 85% of the UK's civil
nuclear liabilities and is wholly the responsibility of the Government. It includes:

e the nuclear sites and facilities which were developed in the 1940s, 1950s and
1960s to support the Government's research programmes, and the wastes,
materials and spent fuels produced by these programmes; and

o the Magnox fleet of nuclear power stations built in the 1960s and 1970s and
plant and facilities at Sellafield used for the reprocessing of Magnox and other
fuel; and all associated wastes and materials.

10.6. In its first five years the NDA has established itself as a strategic client for
nuclear clean up, developing its requirements and specifying them to its contractors
and operators of the sites, the Site Licence Companies (SLCs). These SLCs are the
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enduring entities which are responsible for nuclear safety on the sites. They hold the
nuclear site licences and radioactive waste disposal authorisations and are subject to
regulation by HSE, and the Environment Agency or SEPA. NDA has used its
contracting model to pursue effectiveness through market competition for ownership
of the SLCs to bring international best practice to bear on the nuclear clean up. Over
the next five years competitions will be completed for all the SLCs. NDA regularly
reviews the safety performance of its contractors, the SLCs, and has the option of
holding them to account through contract sanctions should they fail to meet the high
standards expected.

10.7. NDA published its first Strategy in March 2006°° covering the years 2006 -
2011 which set the scene for the NDA as a new organisation and its plans to
restructure the UK nuclear industry. Whilst that first strategy is still a good
introduction to the NDA and its mission, NDA is now preparing the second edition of
its strategy which will cover the period 2011 - 2016. It is consulting widely on this
updated strategy to ensure that stakeholders are able to participate in its
development.

10.8. The NDA continues to drive for efficiency and innovation in the pursuit of its
decommissioning mission, but in a tight funding environment it needs to prioritise the
order in which nuclear clean up proceeds. Its strategy focuses on reducing the
highest risks to people and the environment first, whilst progressing the restoration of
the sites as soon as is reasonably practicable.

10.9. In respect of the four Magnox reactors that continue to operate, NDA will
encourage its SLC contractor to optimise the utilisation of the remaining fuel to
generate electricity, always providing that the reactors can be operated safely.
NDA'’s present strategy is to see all spent Magnox fuels reprocessed at Sellafield and
it will invest funds to permit the SLC to maintain and operate the relevant plant. NDA
will continue to monitor the performance of the reprocessing programme and work
with the SLCs to make improvements and implement any contingency plans that
might be appropriate.

10.10. In line with its role, the NDA is tackling the significant strategic issues that
affect its nuclear liabilities. It has defined these issues in terms of strategic themes
that include site restoration, nuclear materials and spent fuel management, and
integrated waste management. It will continue to develop and maintain its strategy in
these areas, to consult and work with Government to inform policy development. To
date, it has agreed End States for its sites which provide the long term objectives; it
has published studies on the options for spent fuel management and nuclear
materials; and published the UK nuclear industry low-level waste strategy. It will
continue to work towards reducing the uncertainty over these strategic issues.

10.11. In its response to the recommendations made by the independent Committee
on Radioactive Waste Management (CORWM) in October 2006%°, the Government
decided that NDA should lead the task of developing geological disposal facilities for
higher activity radioactive waste. The NDA already has statutory responsibility, under
the Energy Act 2004, for the disposal and the safe and secure interim storage of
waste on designated civil nuclear sites. Bringing these two roles together has
created an organisation with a single point of responsibility for managing higher
activity radioactive waste in both the short and long term. The Radioactive Waste
Management Directorate of the NDA has assumed responsibility for all aspects of the
long-term management of higher activity radioactive waste. It will implement
geological disposal for higher activity waste in England, Wales and Northern Ireland,
and work with Scottish Government to implement its policy for the long-term
management of higher activity waste in near surface, near site facilities where it can
be monitored and retrieved and the need for transporting it over long distances is
minimal. For more than twenty years, Nirex was the UK nuclear industry’'s expert
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body on the long-term management of some higher activity radioactive waste. The
majority of the former Nirex staff has been integrated into the NDA’s Radioactive
Waste Management Directorate, and the NDA now performs the functions previously
undertaken by Nirex.

Magnox North Ltd. and Magnox South Ltd.

10.12. The Parent Body Organisation for Magnox North Ltd. and Magnox South Ltd.
is EnergySolutions. The EnergySolutions web site®’ gives details of its commitment
to health and safety:

“EnergySolutions is committed to ensuring safety for its employees, the public and
the environment. In order to meet the highest standards of safety, EnergySolutions
employees complete thousands of hours of industrial and radiation safety training
overseen by dozens of radiation safety professionals and technicians.
Comprehensive environmental monitoring programs at EnergySolutions locations
and worksites ensure environmental quality of operations and protection of the public
through hundreds of samples and analyses of air, water, soil, and vegetation”.
10.13. The Magnox North Ltd. and Magnox South Ltd. Environment Health and
Safety (EH&S) policies are:
“by seeking continuous improvement, to achieve and maintain excellence in EHS and
operational performance”.
10.14. In support of this policy, Magnox North Ltd. and Magnox South Ltd. have
adopted the principles set out below:
“Our primary goal is that no harm should result from our activities and that we will be
respected and trusted by our workforce, the public and our stakeholders. In
pursuing this we will work in partnership with employees and contractors at all levels
in (Magnox North)/(Magnox South), and will strive to:
e maintain high standards of nuclear safety;
¢ eliminate injuries and ill-health at work and minimise radiation doses;
e prevent accidents, but nevertheless maintain effective emergency
arrangements;
e prevent pollution and minimise waste and the use of natural resources as part of
our contribution to sustainability and environmental improvement;
e ensure the appropriate and safe disposal or storage of radioactive and other
waste;
e achieve and sustain an excellent safety and environmental culture;
e learn the lessons from events, implement corrective actions and seek out and
use good practices wherever we may find them; and
e ensure that our activities, products and services are in compliance with
applicable legislation and meet the requirements of good practice and applicable
standards of EH&S performance.
In doing this we will:
e consult our employees on EH&S matters of mutual interest;
¢ listen to and respond to our customers, shareholder, suppliers and neighbours;
e openly report our EH&S performance every year;
e work with our regulators, the rest of our industry and our customers and
contractors to raise EH&S standards;
e inform, instruct, train and develop the people who work for us and ensure that
competent EH&S advice is available;
e audit the management system which flows from this policy, and set and review
EH&S objectives and targets, working within a quality framework;
¢ maintain high standards in the conduct of our operations, in particular by
ensuring that they are adequately resourced and carried out by suitably qualified
and experienced people, and with regard to nuclear safety at all times.”
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British Energy Group plc
10.15. The British Energy web site®® states that:

"Safety is the number one priority here at British Energy. Before all else, it is our duty
to ensure the safety of the public, our employees, our power stations and the
environment."

10.16. The British Energy Health and Safety policy states:

"It is the policy of British Energy Group plc always to place achievement of high
standards of health and safety before commercial gain. In respect of its activities
British Energy will:

promote high standards of health and safety throughout the organisation, placing
special emphasis on the primacy of nuclear safety through maintaining the
integrity of the core and fuel. In pursuing this aim, any departure from the
designed safety margins of the overall plant will be treated with appropriate
seriousness and urgency;

strive for continuous improvement in health and safety, using external
benchmarking and reviews to test its progress;

work together with staff and their representatives to improve health and safety,
including consultation on health and safety matters with appropriate
representatives for individual businesses as a whole and at each company site
through local health and safety Committees;

promote a culture of co-operation and open communication, in which every
opportunity is taken to learn from actual and potential failures of the Health and
Safety arrangements and no unfair blame is placed on individuals;

provide effective training and development, to support staff in meeting legal
requirements, recognizing that individuals have responsibilities for ensuring the
safety of themselves and others. This contributes to the delivery of high
standards and continuous improvement in health and safety ;

ensure line responsibility for safety is both clear and unambiguous and that,
separate from this line, there is a function whose role is to provide independent
assurance on health and safety and which has right of access to the Board
through the Chairman of the Safety Health and Environment Committee;
maintain a clearly documented health and safety management system to deliver
the Company Policy and carry out regular reviews to test the system’s
effectiveness and enable performance to be benchmarked and improved from
experience;

maintain control of contractors' work by appropriate specification, supervision
and monitoring;

ensure its nuclear emergency arrangements are maintained and are regularly
exercised to demonstrate their effectiveness;

regularly review and, where necessary, revise this Policy and the resultant
arrangements."

10.17. With respect to organisation, the health and safety policy states further:

"British Energy’s health and safety policy is implemented through documented
systems and procedures. ... It is a general principle within British Energy that, except
where otherwise dictated by legislation, safety responsibilities are vested in
individuals rather than committees or other bodies. In implementing this policy British
Energy will comply with all relevant national health and safety legislation including
the requirement to reduce the risks resulting from the conduct of its business to staff,
visitors, contractors and the general public to a level that is as low as is reasonably
practicable."

10.18. A UK nuclear installation licensee takes measures that seek to ensure that it
has an understanding of the safety significance of any expertise bought in from
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outside the organisation and the licensee is in a position to take responsibility for the
resultant effects on the site's safety. In addition, the licensee oversees and takes
responsibility for its contractors' or consultants' activities to ensure that the use of
such resources does not compromise either the licensee's chain of command or the
licensee's ability to control activities on the nuclear licensed site. As stated
previously, this knowledge base within the licensee’s organisation is known in the UK
as being an ‘intelligent customer’.

Management function’s priority to nuclear safety issues

Magnox North Ltd.
Organisation

10.19. Magnox North Ltd. holds the nuclear site licences for five nuclear sites, two of
which still have operating reactors. It operates these sites (together with a
headquarters function and small hydroelectric station) on behalf of the owner, the
NDA. As the holder of nuclear site licences, Magnox North Ltd. is responsible for
nuclear safety standards on these sites. This responsibility is discharged by the
Board through the Managing Director. The Chief Nuclear Operating Officer (CNOO)
reports to the Managing Director and is responsible for setting standards in Nuclear
Safety for site Directors to meet. The Environment, Health, Safety, Security and
Quality (EHSS&Q) Director (also reporting directly to the Managing Director) is
responsible for providing independent assurance that the standards are adequate
and are being appropriately implemented (as well as for setting standards in all other
areas of EHSS&Q). Guidance on nuclear safety issues is provided to sites primarily
through the Engineering Director, who reports to the CNOO.

Nuclear Safety Committees

10.20. On all matters related to nuclear safety, Magnox North Ltd. takes advice from
its Nuclear Safety Committees. These committees include independent members
with extensive experience and knowledge in the field of nuclear safety.

Assurance

10.21. A fundamental part of the process for delivering high standards in nuclear
safety is the provision of assurance to the Board and the Executive team that
company arrangements are adequate to meet the various international, national and
local standards applicable to Magnox North's operations and that they are adequately
implemented throughout the organisation. Responsibility for this rests with the
EHSS&Q Director, who discharges it through a full-time Head of Assurance. A risk-
based programme of audits are carried out on each site, some by site-based staff
independent of the activities being audited and some by auditors from other sites.
This is supplemented by peer assist programmes, using international, national and
in-company resource to share approaches. The Head of Assurance also has a team
of inspectors, who are assigned to sites and carry out a series of programmed,
reactive and ad-hoc interventions to provide an additional level of assurance. All the
information produced by these various assurance activities, together with a variety of
other relevant data from a number of sources is then critically reviewed on a monthly
basis by a "scrutiny panel" that seeks to identify key trends and areas for
improvement that are fed to the Executive team for implementation.

Compliance Arrangements

10.22. The nuclear site licence is just one of a number of legislative and regulatory
requirements with which Magnox North Ltd. is required to comply. Arrangements to
achieve and demonstrate compliance are developed in broadly similar ways
whatever the source of the requirement. For example, for each condition of the
nuclear site licence, high level compliance principles are set down and endorsed by
the Nuclear Safety Committee. For each part of each condition, these specify the
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approach that Magnox North Ltd. will take to achieve compliance. Arrangements are
then defined by relevant subject matter experts to meet the compliance principles.
These arrangements are subject to consultation within the company and
endorsement by relevant "peer groups". Approval of the arrangements is undertaken
following review by either the EHSS&Q Director or the CNOO as appropriate. For
new arrangements, implementation is then followed up by a post-implementation
audit or review to determine initial levels of compliance. A regular review of the
arrangements is carried out, both periodically and when requirements or processes
change, to ensure that any relevant experience is incorporated and the arrangements
are maintained to a high standard.

Magnox South Ltd.
Organisation

10.23. Magnox South Ltd. is the licensee organisation responsible for the
management and operation of a number of nuclear installations owned by the NDA.
Under the Nuclear Installations Act 1965, the responsibility for Health, Safety and
Environmental performance lies with the licensee and therefore with the Board of
Magnox South Ltd. The Managing Director discharges the accountabilities through
the organisation. Delivery of safety is through line management and the Site
Directors; setting of environment, health, safety, security, quality and engineering
standards is separate from responsibility for delivery of work. The Site Director has
responsibility for maintaining high standards of nuclear safety within the company.

Nuclear Safety Committees

10.24. On all matters related to nuclear safety, Magnox South Ltd. takes advice from
its Nuclear Safety Committees. These committees include independent members
with extensive experience and knowledge in the field of nuclear safety.

Assurance

10.25. The Director of EHSS&Q, who reports to the Chief Nuclear Officer (CNO) and
Assurance Director, has the responsibility to provide assurance to the Executive that
the licensee is meeting its obligations under various EHSS&Q standards, including
those relating to nuclear safety. In common with other nuclear plants across the
world, Magnox plants are subject to peer evaluations from international organisations
such as IAEA; staff from Magnox South also participate as members of peer
evaluations of other plants. By these means, performance is measured against
international standards and good practices are brought into the organisation from
elsewhere. Programmed and reactive audits are carried out at all sites, with the
outputs from these and other assurance activities being considered by a central
scrutiny process on a regular basis to identify and act on generic issues. The internal
assurance team base their reviews on the IAEA Operational Safety Review Team
(OSART) process.

Allocation of responsibilities

10.26. In common with other licensee organisations, responsibilities for nuclear
safety are vested in a number of positions, both on individual sites and within the
central support organisation. Site Directors are responsible for ensuring nuclear
safety requirements are implemented at their site. The CNO and Assurance Director
is responsible for assuring that nuclear safety requirements are implemented on the
sites and for taking an overview of nuclear safety performance. The CNO and
Assurance Director ensures that standards for nuclear safety performance, including
safety case production and operational standards are set by the Engineering,
Strategy and Technical function, whose staff are also responsible for carrying out
independent assessment of nuclear safety cases. The Director of EHSS&Q is
responsible for providing assurance to the CNO and Assurance Director of nuclear
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safety standards, via monitoring of indicators, assessment of audit results and on-site
inspection activities.

Compliance with requirements of site licence

10.27. Arrangements have been developed, based on international guidance and in
consultation with the regulators, taking into account published regulatory guidance
(SAPs etc.), to deliver as a minimum compliance with the conditions of the site
licence. These arrangements have developed over time taking into account best
practices and improving standards. The arrangements form part of an integrated
system for the management of the company.

British Energy Group plc
Organisation

10.28. British Energy Group plc forms the 'Existing Nuclear' business within EDF
Energy UK Ltd., a wholly owned subsidiary of Electricite de France SA. Within British
Energy Group there is one nuclear operating company, BEGL. BEGL is the nuclear
licensee. Responsibility for health, safety and environmental performance within the
licensee lies with the Board of that company. Executive responsibility for ensuring
that the company operates safely and complies with legislative and regulatory
requirements lies with the Managing Director who is also Chairman. Operational
management of the business lies with the Existing Nuclear Executive headed by the
Management Director and comprising the regional CNOs, the Chief Technical Officer,
the Safety and Technical Director, the Continuous Improvement and Operational
Support Director, the Finance Director and the Human Resources Director.

10.29. BEGL has divided its nuclear power stations into three operating regions,
each led by a CNO. Technical support to the power stations is divided between the
Chief Technical Officer (providing Engineering, Maintenance and Commercial
services), the Safety and Technical Director (providing independent regulation,
oversight and technical support in the operational areas of licensing, safety,
emergency planning and health physics) and the Continuous Improvement and
Operational Support Director (providing fleet management and continuous
improvement support and learning).

Nuclear Safety Committee

10.30. On all matters related to nuclear safety, BEGL takes advice from its Nuclear
Safety Committee. This committee includes independent members with extensive
experience and knowledge in the field of nuclear safety.

Safety and technical division

10.31. BEGL has a Safety and Technical Division charged with independently
scrutinising the licensee’s arrangements and performance.

Peer evaluation

10.32. Peer Reviews against the Performance Objectives and Criteria set by the
World Association of Nuclear Operators (WANO) take place at all UK nuclear power
stations, as at the majority of nuclear power stations around the world. The
Performance Objectives and Criteria provide a detailed description of the
characteristics of a safe and reliable nuclear power plant under 10 general headings:

¢ Organisation and Administration
e Operations

¢ Maintenance

e Engineering support

e Training and qualification

o Radiological protection
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e Chemistry

e Operating experience

e Fire protection

e Emergency preparedness.

10.33. The peer review programme identifies strengths and good practices, which
are shared between the UK nuclear operators and internationally with other WANO
members. It also identifies improvement areas. In recognition of the benefits of
performing these reviews, BEGL has increased their frequency, and there is now a
programme to undertake a review at each station every 3 years.

Allocation of responsibilities

10.34. The licensee's arrangements provide an effective allocation of responsibility
between corporate functions and local managers. At each nuclear power station the
Station Director (who reports to the appropriate CNO) is empowered to manage the
Station in compliance with the Nuclear Site Licence and BEGL Policy. The role of the
centre is to minimise risk, resolve operational problems in a timely manner, deliver
services efficiently and facilitate definition of standardised methods of working and a
fleet approach. To achieve this, the centre provides: specialist expertise; truly
independent oversight; a framework to maximize safe operational output; and a
source of resource flexibility and levelling.

10.35. The three CNOs provide a co-ordinated management system for the
operation of the nuclear installations. For example, the Station Director can be
responsible for: a nuclear installation or group of nuclear installations situated at one
site; implementing the company's safety policy; and ensuring that safety
responsibilities are effectively discharged. The CNOs ensure consistency across the
plants.

10.36. The Chief Technical Officer heads a division supplying a wide range of
technical services to the fleet. The main areas included are: Design Authority,
guarding the integrity of the plant designs and safety cases; Engineering, providing
specialist scientific and engineering services, supply chain, managing procurement of
goods and services; Lifetime and Fleet Programmes, coordinating longer-term multi-
site engineering developments; Fleet Critical Programmes, maintaining specialist
expertise in managing the response to significant plant failures; and Projects,
providing project management expertise and Asset Management, overseeing the
investment and risk management programme.

10.37. The Safety and Technical Director's division provides independent oversight
of the company's operations. To reinforce his independence, the Director has an
additional direct reporting line to the EDF SA Inspector General for Nuclear Safety.
The division comprises: Safety and Regulation, who provide internal regulation of
BEGL's arrangements for ensuring health, safety and environmental protection;
Nuclear Fuel and Liabilities, who manage off-station aspects of the fuel cycle;
Quality, who oversee the quality management arrangements; Technical Support, who
supply specialist expertise and guidance in emergency planning, radiological
protection and nuclear materials transport; and Business Interface and Environment,
who supply specialist expertise and guidance in sustainability and environmental
protection.

10.38. Continuous Improvement and Operational Support manage the company's
technical training programme and provide support and guidance across a wide range
of operational processes. This is organised via 'Fleet Managers' who monitor
performance and coordinate improvement activities for fleet-wide processes
including: Operational Experience, Outage Management, Operations, Maintenance,
System Health, Work Management, the Corrective Action Programme and Nuclear
Professionalism (including human performance and safety culture).
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Article 11 - Financial and Human Resources

1. Each Contracting Party shall take the appropriate steps to ensure that
adequate financial resources are available to support the safety of each
nuclear installation throughout its life.

2. Each Contracting Party shall take the appropriate steps to ensure that
sufficient numbers of qualified staff with appropriate education, training
and retraining are available for all safety-related activities in or for each
nuclear installation, throughout its life.

Under this Article, compliance with the Convention is demonstrated in a way that has
not substantially changed since the fourth UK report (i.e. in a way that has
implications for the Convention obligations), but has been updated to demonstrate
the actions the UK is taking to maintain and enhance the national pool of nuclear
skills.

Financial resources

11.1. Under UK company law, a registered company must have sufficient assets to
meet all of its liabilities to continue in business. A balance sheet of assets and
liabilities is a required element of the annual accounts, which must also be audited
and made available to the public. The published accounts for the UK's nuclear power
station operators are on their web sites.*® > ¢°

11.2. The Magnox reactors are all beyond their initially assumed operating lives,
and all except Oldbury and Wylfa are now permanently closed. Their assets and
liabilities have now been transferred (with effect from 1 April 2005) to the NDA which
has strategic oversight of their operations and decommissioning (see paragraph
11.12 below and Article 10 for details on the status, function and background of the
NDA).

11.3. The AGR stations and the PWR station at Sizewell B are now owned by EDF
Energy who must comply with UK company law as described above.

11.4. Special financial provision is made for the particular liabilities relating to the
reprocessing and storage