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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. 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, that is, nuclear installations as
defined within Article 2 of the Convention. The safety of other UK nuclear facilities outside
the scope of the Convention are aso regulated and operated in a manner that maintains a high
level of safety.

The UK has no nuclear installations where significant corrective actions were necessary to

comply with the Convention. Thisis because for many years the UK has been monitoring and
improving the safety of its nuclear installations. This activity will continue in the future.
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UK REPORT FOR THE CONVENTION ON NUCLEAR
SAFETY

INTRODUCTION

This section describes:

- the purpose and structure of thereport (paragraphs1.1to 1.3);

- the UK's national policy towards nuclear activities (paragraphs 1.4 to 1.6);
- main nuclear safety issues considered in the UK (paragraphs 1.7 to 1.17);

- nuclear installationsin the UK (paragraph 1.18);

Purpose and structure of the Report

1.1  This report is the UK's submission to the first review meeting of the Contracting
Parties to the Convention on Nuclear Safety (CNS). It considers each of the Convention's
obligations and explains how the UK meets them. The report only considers nuclear
installations that are within the scope of Article 2 of the CNS (that is, land based civil nuclear
power plant). Asaresult, the UK's report does not consider Northern Ireland, the Isle of Man
or the Channel Idands since the nuclear installations are al sited in England, Scotland and
Wales. However, to avoid confusion this report uses 'the UK where strictly speaking 'Great
Britain' would be more accurate. The safety of other UK nuclear facilities outside the scope of
the CNS are a so regulated and operated in a manner that maintains a high level of safety.

1.2  The report demonstrates how the UK Government meets the objectives of the CNS
(Article 1) namely:

0] to achieve and maintain a high level of nuclear safety world-wide through the
enhancement of national measures and international co-operation including, where
appropriate, safety related technical co-operation;

(i)  toestablish and maintain effective defences in nuclear installations against potential
radiological hazardsin order to protect individuals, society and the environment from
harmful effects of ionising radiation from such installations;

(i)  to prevent accidents with radiological consequences and to mitigate such consequences
should they occur.

It explains how the UK responds to these objectives to maintain a high level of nuclear safety
a nuclear installations. It aso explains how the nuclear industry responds to these objectives
and the principles for achieving the high safety standards required by the UK's relevant Acts
and Regulations.

1.3 The UK's approach to nuclear safety is explained with, where appropriate, more
detailed information and data in Annexes and references to sources of information.
Obligations under the CNS are contained in Articles 6 to 19 inclusively. Each obligation
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Article is treated as a separate chapter and the paragraphs in the chapters are numbered to
reflect the Article under consideration. For example, paragraph 7.1 is on Article 7. Articles
that do not contain obligations are not discussed in this document, hence there are no
paragraphs numbered 2.x to 5.x.

National policy towards nuclear activities

1.4  The Government's Department of Trade and Industry (DTI) sponsors the nuclear
industry in the UK. Commercia nuclear power generation is only undertaken currently by
four companies: British Nuclear Fuel Limited (BNFL), Magnox Electric Limited (ME) which
is now part of BNFL, Nuclear Electric Limited (NE) and Scottish Nuclear Limited (SN).
BNFL and ME are wholly government owned and NE and SN are owned by British Energy
plc (BE), aprivate holding company. The Health and Safety Executive (HSE) (see paragraph
7.1) is the UK's nuclear installation licensing authority and regulates safety at al nuclear
installations in the UK.

1.5 The UK Government's energy policy is to ensure secure, diverse and sustainable
energy at competitive prices. The Government frequently reviews a number of policy areas
(for example, energy sources for power generation, utility regulation, renewables, clean coa
technology) to ensure that these contribute to that broader objective.

1.6  Attheend of December 1996 (which is the latest date for which afigure is available)
nuclear installations represented 18% of the electricity generating capacity in the UK. In
terms of electricity supplied, nuclear installations accounted for 28% of the UK's electricity
output. Provided that the UK nuclear industry can maintain its existing high standards of
safety and environmental protection, the Government believes that nuclear power should
continue to contribute to the UK's eectricity supply industry. There is no case for
accelerating the closure of the UK's existing nuclear installations on economic grounds as the
cost of continuing to generate electricity from these installations is competitive with other
forms of generation.

Main Nuclear Safety | ssues recently considered or being considered in the UK

1.7 The UK has no nuclear ingtalations where significant corrective actions were
necessary to comply with this Convention. This is because for many years the UK has been
monitoring and improving the safety of the installations (further details are given under Article
6). To demonstrate this a number of topics have been included below to show the UK
approach to possible safety issues as they arise.

Privatisation

1.8  In 1996, the nuclear power industry in the UK was restructured and the more modern
installations were privatised. As part of the restructuring and privatisation process, al the
affected sites were re-licensed. The prospective licensees produced Safety Management
Prospectuses describing how they would discharge their responsibilities as nuclear site
licensees. After a substantia programme of assessment and inspection, the regulator satisfied
itself that safety was, and would be, maintained in the new nuclear power industry structure,
and granted new licences for the affected sites. In addition, the privatised sites were granted
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new authorisations for radioactive waste disposal. Before granting the authorisations, the
environmental regulators considered the implications of privatisation on the ability to comply
with the authorisations. They concluded that the operators would be properly regulated
whether or not they were privatised. Experience since privatisation has shown safety
standards have not been diminished in the process. The ability of the UK to deal with changes
of this magnitude demonstrates the robustness of its nuclear licensing system.

Staff Reductions

19 Like other industry sectors, the nuclear industry in the UK is under commercial
pressures to cut costs and is undertaking many changes. |If changes in staffing levels are
inadequately conceived or executed they have the potential to adversely affect the way in
which safety is achieved and managed. On the other hand, changes have the potentia to
improve safety. The UK would not wish to draw a predetermined line at the limit of staff
reduction which would be acceptable. This will vary with circumstances, for example: the
balance of skills retained; the needs of safe operation of the site; and the amount of control of
bought-in expertise. Nor would it be appropriate for the regulator to draw such aline, asthis
would be incompatible with the UK's non-prescriptive regulatory regime. Licensees are
responsible for safety. It is for licensees to justify such proposed changes to the regulator,
demonstrating no adverse affects on safety, and for the regulator to judge the adequacy of
such changes by assessment and inspection. There are sufficient powers under the licence to
regul ate such changes (see paragraphs 7.5 to 7.7).

Periodic Safety Reviews

1.10 In addition to requirements to produce safety cases before operations are commenced
and maintain adequate safety cases during operation, the licensing regime requires licensees to
review and re-assess the safety of their plants periodically and systematically. Periodic Safety
Reviews (PSRs) meet this requirement and the regulator makes its findings on the PSRs
available to the public. The PSR programme has been successful in identifying the necessary
plant safety improvements, some of which have been generic to the whole of the gas cooled
reactor programme. Although the PSR may conclude that the safety case will remain valid for
a further ten years, this will depend upon continuing satisfactory results from both in-service
and periodic shutdown inspections. Thus PSRs provide confidence in, but are not the only
guarantee of, continued safe operation. Should any safety related factors emerge in the
interim which may raise questions on the continuing validity of the safety case, the regulator
would require the licensee to resolve the issue. Should the regulator be not satisfied with the
licensee's responsg, it has extensive powers under the licence and under the Health and Safety
at Work etc. Act to require any necessary changes, and can shut down the plant until it is
satisfied that the plant can be operated safely. This process gives confidence that relevant
safety issues will be identified and resolved as plants age. PSRs are dealt with in more detail

under Articles 6 and 14.

Contractorisation

1.11 The use of contractors in the UK's nuclear power industry for specific activities is
relatively common and has not so far caused magjor difficulties to licence compliance. Interms
of published guidance {ref. 1} 'the user' is interpreted as being the company ‘whichisin day to
day control of the site, process and activities and whose staff manage the operation of the
plant’. Hence, the licensee must have the competence to oversee and take responsibility for its
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activities. The use of contractors or consultants should not compromise either the licensee's
chain of command or its ability to control activities on its Site on a day to day basis.

1.12 Contractorisation can be a factor in loss of corporate expertise. It involves the
displacement of knowledge and experience from the licensee to athird party. Recent licensee
reorganisations have involved a reduction in persons directly employed by the licensee, but an
increase in the use of contractors. If the contractor is working specifically in the nuclear
domain, and has entered a long-term relationship with the licensee, this should not be
problematical. However, the regulator must have confidence that the licensee possesses
sufficient skills and resource to be able to make a knowledgeable assessment of the
contractor's performance. As aresult, the licensee must be able to use the contractor's work
intelligently, to judge the consequences of departures from any recommendations, and to
determine the impact of this work if it is inadequately conceived or executed. The regulator
also seeks reassurance that where key skills are vested in a contractor, decisions on the
continued employment of that contractor are subject to the same considerations as decisions
affecting employees.

Closure of Trawsfynydd Nuclear Power Station

1.13 On 20 July 1993, the then licensee Nuclear Electric plc, now Magnox Electric,
announced its decision to close this station because it was judged to be uneconomical to try to
establish the safety of the reactor pressure vessels. The company had presented a safety case
for these vessels based on several elements, i.e. conservative design and construction, the
original start of life proof test, the relatively conservative operating conditions, inspection
results, defect tolerance, leak detection capability, a good understanding of degradation
mechanisms particularly due to irradiation embrittlement, and operating conditions aimed at
ensuring that the vessel materials were ductile during normal operation. However, the
regulator rejected this case because of percelved weaknesses which it felt were not
compensated for by the conservatisms elsewhere in the safety case. In particular, the UK's
nuclear installation inspectors were concerned about the extrapolation of relatively few
material test results in establishing the material properties of the vessels. The cost of producing
the irradiated material property data necessary to provide the regulator with adequate
confidence in the safety case was judged by NE to be prohibitive. The problem was unique to
the Trawsfynydd reactors because the specific design of the cores of these reactors resulted in
the pressure vessels receiving more than twice the neutron irradiation of any other steel
Magnox vessal.

Sizewell A Reactor 2 Shutdown

1.14 Aspart of follow up work from the Long Term Safety Review (see paragraph 6.18) of
Sizewell A, a volumetric inspection of boiler shell welds was carried out by Magnox Electric
(ME) following shutdown at the end of 1995 for normal periodic maintenance. Although these
inspections revealed that the reactor 1 boilers were safe to continue operation, the inspections
revealed significant defects in seam welds in three of reactor 2's boilers. A programme of work
is being undertaken by ME to address the safety issues associated with these weld defects. In
the interim, reactor 2 will remain shut down and maintained in a safe condition until the
nuclear installation inspectors are satisfied with the results of this programme.

Year 2000 computer issues
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1.15 The safety case for any nuclear installation has to consider the effects of system failure
on overal plant risk. Thus any equipment failure induced by a date change can be expected to
be bounded by existing fault sequences covering that equipment. Of particular note in this
case is the common cause failure aspect, with its potential to affect multiple systems
simultaneously. However, current protection systems used in nuclear instalations in the UK
do not rely entirely on computer systems. Even Sizewell B has a non-computer based
secondary protection system and simple programmable logic controllers, which contain
embedded chips that often do not use date or time in their logic. Nonetheless, the UK believes
that the nuclear industry should adopt a cautious stance, and carry out careful reviews.

1.16 The UK is ensuring that each operator has an adequate strategy and action plan in
place to deal with the Year 2000 safety issues. The operators are identifying all safety-critical
systems on their sites that contain software plus any off-site systems which may have safety
implications. Thislist of systemsisbeing prioritised, based on safety significance and required
plant outages (since their testing must be done under safe conditions) and then reviewed for
potential, date-related problems. Any date-related failure modes are being established through
inspection and test. Plant safety must be paramount which means that these activities are
being covered by appropriate safety submissions or risk assessments. Once determined, any
problem-systems will either be modified, replaced or safe ‘work-round' strategies devised, and
re-tested. Consideration will also be given to emergency arrangements. In particular, the
equipment involved in handling an emergency will be checked and contingency plans laid.

1.17 The regulator is monitoring the implementation of the operators action plans
reviewing safety submissions arising from the investigations and subsequent modifications; and
ensuring that the arrangements each operator has in place at the key times are adequate.
Finally, the regulator is taking measures to assure the adequacy of its own systems and
arrangements for the millennium change and other key dates.

Nuclear Installationsin the UK

1.18 Annex 1 containsalist of the UK's nuclear installations with nuclear power plant. The
UK has no current plans to build any new nuclear installations.

[NOTE: There are no chapters numbered 2 to 5 in this report, see paragraph 1.3]
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ARTICLE 6 - EXISTING NUCLEAR INSTALLATION

Text of Article 6;

‘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
shut-down may take into account the whole energy context and possible alternatives as
well as the social, environmental and economic impact.’

This section includes;

alist of the UK's nuclear installations (paragraph 6.1);

a history of nuclear power generation in the UK (paragraphs 6.2 to 6.9)
regulatory inspection of nuclear installations (paragraph 6.10 to 6.12);
nuclear installations' safety reviews (paragraphs 6.13 to 6.26);

further operation of the UK's nuclear installation (paragraphs 6.27 to 6.29).

Nuclear installationsin the UK

6.1  The following nuclear licensed sites are the locations of nuclear power stations in the
UK. (Not al of them are nuclear installations as defined by the CNS as their reactors are
being decommissioned.) The sites have either Magnox reactors, Advanced Gas-cooled
Reactors (AGRs) or a Pressurised Water Reactor (PWR) as indicated. Descriptions of the
different reactors follow.

0] for BNFL plc and Magnox Electric plc. [undergoing reorganisation]

Berkeley - 2 Reactors (Magnox) decommissioning
Hunterston A - 2 Reactors (Magnox) decommissioning
Trawsfynydd - 2 Reactors (Magnox) decommissioning
Calder Hall - 4 Reactors (Magnox)
Chapelcross - 4 Reactors (Magnox)
Bradwell - 2 Reactors (Magnox)
Dungeness A - 2 Reactors (Magnox)
Hinkley Point A - 2 Reactors (Magnox)
Oldbury - 2 Reactors (Magnox)
Sizewd| A - 2 Reactors (Magnox)
Wylfa - 2 Reactors (Magnox)

(i)  for British Energy plc (Nuclear Electric Ltd. in England and Wales, and
Scottish Nuclear Ltd. in Scotland)

Dungeness B - 2 Reactors (AGR)
Hartlepool - 2 Reactors (AGR)
Heysham 1 - 2 Reactors (AGR)
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Heysham 2 - 2 Reactors (AGR)

Hinkley Point B - 2 Reactors (AGR)
Hunterston B - 2 Reactors (AGR)
Torness - 2 Reactors (AGR)
Sizewell B - 1 Reactor (PWR)

Further details and key parameters for these nuclear installations are given in Annex 1.
History of nuclear power generation in the UK

6.2 The UK's first nuclear installations, opened between 1956 and 1971, were carbon
dioxide gas cooled Magnox reactors. These reactors use natural Uranium as the fuel,
contained in a Magnesium aloy can. The first nine installations used steel reactor pressure
vessels. The last two stations at Oldbury and Wylfa use prestressed concrete reactor pressure
vessals.

6.3 A mgor changein the design of the gas cooled reactors came with the development of
AGRs. This type of reactor was opened between 1976 and 1988. They use enriched
Uranium Oxide fuel clad in stainless steel. Both AGRs and Magnox use carbon dioxide as the
reactor coolant. All the AGRs have prestressed concrete reactor pressure vessels.

6.4  Thelatest nuclear installation to operate in the UK isa PWR at Sizewell B. It became
operational in 1995. This reactor uses enriched uranium oxide fuel clad in Zircaloy and
pressurised water as the coolant.

Magnox Reactors

6.5  Assuccessive Magnox reactors were designed, the carbon dioxide coolant pressure in
the primary circuit increased from around 7 Bar for the first Calder Hall/Chapelcross reactors
up to about 27 Bar for the last Magnox installation at Wylfa. The increases were initialy
made possible by the developing technology for the design and construction of steel pressure
vessels up to about 19 metres in diameter at Dungeness A and Sizewell A. However for the
last two Magnox reactors at Wylfa and Oldbury, prestressed concrete pressure vessels were
used. Not only did this allow higher operating pressures, but the new designs were also seen
to have significant safety advantages over the steel pressure vessels since a sudden and
unexpected failure was deemed to be virtually impossible. The operating coolant temperature
of Magnox reactors at the inlet to the reactor core was gradually increased as the Magnox
design developed. It was at around 140°C for Calder Hall to around 230-240°C for Oldbury
and Wylfa. Similarly, the temperature at reactor outlet rose from around 340°C to a design
figure of over 400°C.

6.6  Anissue of mgor safety significance for the Magnox reactors arose towards the end of
the 1960s when it was discovered that certain generally low silicon steels were showing signs
of breakaway and rapid oxidation. These steels had been used in fixings such as nuts, bolts
and washers and, because the oxide was of greater volume than the origina steel, large
additiona strains were induced in such components, particularly in the bolts. They often failed
at unusualy low strains (of less than 2%). These effects led to a mgjor investigation, analysis
and inspection of the operating Magnox reactors. As aresult two actions were taken. Firstly,

reactor gas outlet temperatures were reduced to below 370°C (the oxidation effect was
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temperature dependent). Secondly, an annual inspection and assessment on all stations was
instigated. These annual reappraisals and the more moderate temperature conditions enabled
oxidation to be properly controlled. Since these steps were taken this oxidation mechanism
has not been a significant safety issue.

Advanced Gas-Cooled Reactors

6.7  Magnesum alloys can oxidise in air. AGRs using enriched Uranium Oxide in stainless
steel cans overcame this disadvantage and also allowed considerably higher gas temperatures
at the reactor outlet (over 600°C). This, together with the development of the concrete
pressure vessel allowing gas pressures of over 30 Bar, gave an important improvement in
overal efficiency and fuel utilisation.

Gas-Cooled reactor containment

6.8 The UK's gas cooled reactors are designed such that they do not need a secondary
containment building. This is because, under 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 materia that might be released from the fuel
for the entire range of accidents considered in the design. In contrast, containment buildings
are required for Pressurised Water Reactors and Boiling Water Reactors because a design
basis loss of coolant accident results in significant fuel failure and release of radioactive fission
products.

Pressurised Water Reactor

6.9  The newest nuclear installation to operate in the UK is Sizewell B. It has a single
pressurised water reactor developed from an established reactor plant design from the USA.
This is the first pressurised water reactor constructed in the UK for commercial power
generation.

Regulatory inspection of nuclear installations

6.10 Each nuclear instalation is required as a Licence Condition (see paragraph 19.10) to
shut down for inspection and maintenance on a regular basis every two or three years
depending upon the particular nuclear instalation. This Licence Condition requires the
licensee to apply for a Consent (see annex 2) to restart the reactor after these shutdowns. The
Consents are granted on the basis of a review by HSE nuclear installation inspectors of the
licensee's ingpection 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 the HSE the opportunity to review specific aspects known to have safety
significance. In addition, Consent for start up is not granted until HSE is sufficiently confident
that the reactor is safe to operate for the period up to the next shut down for inspection and
maintenance.

6.11 Any safety concern on one reactor may have implications for other reactors on the site
or indeed for the family of reactors with smilar features. If such concerns are raised either
during a maintenance outage or during normal operation, the HSE has powers to require the
operators of the reactor, or similarly affected reactors, to take remedial action including
shutting down if this is appropriate. In this latter situation the operator must again apply to
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HSE for a Consent to restart. Further information concerning the statutory requirements and
the operation of HSE are given under Articles 7 and 8. The costs of any safety improvements
are met by the Licensee. (Further information on financial considerations for the nuclear
installations is given under Article 11.)

6.12 In addition to the continual day to day regulatory inspection and assessment of
Licensees activities and the shutdowns described in paragraph 6.10, there are PSRs (see
paragraph 6.18) where reappraisals are done not only to confirm continual operation but also
to anticipate operation for the foreseeable future.

Nuclear Installations Safety Reviews

6.13 The UK has been undertaking safety reviews for many years as part of the HSE's
regulatory process.

Major Safety Reviews of Magnox Stations

6.14 Whilst the continuous day to day monitoring and inspection of nuclear installations
fulfils the important function of maintaining safety, an additional review is also necessary that
periodically considers the safety of the whole installation against modern safety standards and
requirements. Thisreview amsto:

0] confirm that the plant is adequately safe for continued operation;

(i) identify and evaluate any factors which might limit the safe operation of the
plant in the foreseeable future; and

(i) assess the plants safety standards and practices and introduce any
improvements which are reasonably practicable.

6.15 The first two aims are fulfilled by a re-examination of the safety case for the plant to
confirm that it is ill valid and will remain so up to the next review. As part of this
examination, any life limiting features are identified and their safe remaining lives either
conservatively predicted (particularly where they may ultimately dictate the safe working life
of the station) or found by HSE to be acceptable for the remaining period of operation.

6.16 Thethird aim is achieved by a comparison with current standards and re-analysis using
up to date methodologies where appropriate. This is the most demanding requirement. The
modern standards are those detailed in the HSE's Safety Assessment Principles (SAPS) { Ref.
2} (see paragraph 7.34). In addition, the safety standards used by the licensees are included in
scope documents which set down the coverage of their analysis and may be more extensive
than required under the SAPs.

6.17 HSE decided it was not reasonable to expect older designs of nuclear power plants to
be capable of full compliance with the safety standards applied to more modern designs, even
after completion of a wide ranging safety evaluation and subsequent reasonably practicable
improvements. Instead the licensees demonstrate to HSE's satisfaction that an acceptable
safety case exists and all reasonably practicable plant improvements have been made.
However, comparison with modern standards is an important discipline to show where
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existing designs need reinforcement or where back up systems could be introduced to improve
safety.

6.18 The licensees reviewed the safety of each Magnox station at about 25 years of
operational life. These reviews were called Long Term Safety Reviews (LTSRs) and were all
completed between 1987 and 1995. For operation beyond 30 years and up to 40 years each
station had to have a further review, known as a Periodic Safety Review (PSR) and obtain
HSE's agreement to continued operation. The current status of PSRsis givenin Table 1. For
further operation beyond 40 years and up to 50 years each station will carry out a further PSR
and have to obtain HSE's agreement to further operation. This third round of safety reviews
has already been completed for the oldest Magnox reactors, Calder Hall and Chapel cross.

6.19 Early in the LTSR programme it was realised that, while there are many detailed
design differences between the stations, the basic principles of their operation were the same.

It was recognised that each Station would need to carry out a Review involving a considerable
amount of work. For example, for each plant, over 40 detailed reports with supporting
references were submitted to HSE for consideration. HSE noted that there were a number of

key topics (called Generic Issues) common to all Magnox reactors which were treated on a
generic basis, streamlining the review process and enabling identified improvements to be
made on the younger installations as soon as practicable. It aso helped identify plant

differencesin the installation by installation review.

6.20 The Generic Issues programme of work was completed in 1994 and the result of
HSE's review was published {Ref. 3}. The Generic Issues were grouped under the following
headings :

Reactor pressure vessel safety case.
Biologica Shield.

Shut-down systems.

Post-trip cooling.

Fire Hazards.

Resistance to earthquakes.
Operator action following faults.
Reactor control room.

Ageing.

10.  Reactor refuelling machines.

11. Cranes and lifting equipment.
12.  Radiologica protection.

WCoNOOA~®DNE

The topics considered under each of these headings are given in Annex 3.

6.21 The findings on each of these Generic Issues were formulated and discussed with the
Licensee. Where the need for improvements was identified, a programme of work was put
forward by the licensee and agreed by the HSE. By way of example, the assessment work and
resulting corrective actions for some of the generic issues are briefly described in Annex 3 (i.e.
on: material properties, in-service-ingpection; shutdown systems;, emergency indications
centres, and segregation and protection of boiler water supplies).
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6.22 The HSE's assessment findings of the individual station LTSRs were published { Refs.
4 to 12}. However, the findings for Trawsfynydd nuclear power station were not published
because the Station was shut down for decommissioning in 1993 before the report had been
completed. The subsequent PSR findings have been announced in press releases with a
summary of the key safety issues.

Major safety reviews of Advanced Gas Cooled Reactors

6.23 Likethe Magnox stations, the AGR Stations are subject to PSRs as part of the Licence
requirements. A programme of submissions for each station has been agreed and reports of
the Licensee's assessment are being received and assessed by the HSE. The programme for all

the UK's nuclear installations PSRsis givenin Table 1.

6.24 The Hinkley Point B and Hunterston B PSR findings have been published { Ref. 13}.
As with the Magnox LTSRs these findings have indicated areas where the safety cases for
longer term operation could be reinforced. As a result, the operators are undertaking
programmes of work involving modifications, procedural changes, inspections and further
analysis. Subject to the continuing satisfactory results from this work HSE has concluded that
it expects both stations to be able to operate safely for at least 30 years.

6.25 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 station. The continuing
programme of reviews is however a vital part of HSE's monitoring of an operator's
performance, and an essentia input to any agreement by the HSE to the continued operation
of any nuclear installation.

The PWR at Sizewell B
6.26 Sizewell B will be the subject of a PSR after 10 years of operation in 2005.

Further operation of the UK's installations

6.27 The operating lifetime of each nuclear installation is limited principally by the lifetime
of items and systems which are uneconomic to replace (e.g. the graphite core, boilers and
components within the reactor pressure vessal of Magnox or AGR reactors). Account also
has to be taken of the additiona costs and worker radiation doses arising from increased
inspection and maintenance associated with confirming the adequacy of the safety case for
ageing structures.

6.28 For accountancy purposes, operators normally set a plant lifetime of about 25 years.
This is then adjusted at any time to take account of the life-limiting issues (such as
investigations into technical, operational or engineering issues) and unforeseen real plant
events. As a result of these issues or events, a revised safety case or replacement of
components may be necessary to demonstrate to the regulator that the nuclear installation can
continue to be operated safely.
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6.29 The licensee would normally cease generation of electricity and take steps to start the
decommissioning of the plant when the cost of establishing the safety case for re-starting the
reactor is greater than the income that would be generated by operating the plant over the next
operating period. Thus the decision to cease generation is determined by safety issues which
can be reasonably foreseen and economic factors which are variable between nuclear
installations and with time. Economic factors also include the extent to which the original cost
of the plant has been depreciated in the financial accounts.
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ARTICLE 7 - LEGISLATIVE AND REGULATORY FRAMEWORK

Text of Article 7:

'1. Each Contracting Party shall establish and maintain a legislative and regulatory
framework to govern the safety of nuclear installations.

2. The legidative and regulatory framework shall provide for:
() 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;

(i)  a system 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.'

This section includes:
a description of the UK'slegidative and regulatory framework (paragraphs 7.1
to 7.11);
asummary of the UK's:
laws, regulations and requirements (paragraphs 7.12 to 7.25);
licensing system (paragraphs 7.26 to 7.33);
framework for regulatory judgement (paragraphs 7.34 to 7.35).

Legidative and Regulatory Framework

Main legislation

7.1  In the UK, the main legidation governing the safety of nuclear installations is the
Health and Safety at Work etc. Act 1974 {Ref. 14} ("the HSW Act") and the associated
relevant statutory provisions of the Nuclear Installations Act 1965 { Ref. 15} ("the NI Act").
There has been no need for major changes to these Acts, but amendments have been made
whenever necessary. In particular, the Nuclear Installations Act 1965 etc. (Repeals and
Modifications) Regulations 1974 {Ref. 16} made HSE the nuclear licensing Authority for
nuclear sites. The mandate and duties of HSE are explained under Article 8 of this report.

7.2  Under the HSW Act, employers are responsible for ensuring the safety of their
workers and the public from dangers arising from that work. This responsibility is reinforced
for nuclear installations by the NI Act under which a site cannot have a nuclear installation on
it unless the user has been granted a site licence by the HSE. Only a corporate body, such as a
registered company or a public body, can hold such a licence and the licence is not
transferable. HSE's Nuclear Safety Directorate (NSD) administers this licensing function on
its behaf. The licensing regime is complemented by the lonising Radiations Regulations 1985
(IRRs) {Ref. 17} which provide for the protection of all workers and members of the public,
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whether on licensed sites or elsewhere, from ionising radiations (discussed further under
Article 15).

UK framework

7.3  Before being licensed, a prospective operator must show that the plant to be used will
be safe and that the operator can manage the site and deal with any liabilities remaining when
the nuclear installation is finally shut down. The onusis on the applicant to prove the safety of
the site and their own viability before HSE will grant a licence: without a licence they cannot
build or operate a nuclear installation.

7.4  HSE makes it clear that safety law holds licensees responsible for safety. The HSE
sets safety goals and it isfor licensees to set out how they will meet them. This policy ensures
that the licensees accept that responsibility, whilst allowing them to find their own ways of
meeting the needs. Therefore, a balance has to be struck in how far HSE becomes involved in
the design and assessment process. This calls for careful choice of the key safety issues and
what to examine. Licence applicants or licensees must carry out their own detailed assessment
and audit of the design and of the design process from the point of view of safety. HSE
satisfies itself that licensees have the organisation for this and that they are carrying out their
functions effectively.

Enforcement powers

7.5 HSE may grant a nuclear site licence if it accepts the licence applicant's proposals and
if they have obtained all other relevant consents (see paragraph 7.8 and Article 17). HSE's
powers alow it to draw up this licence with any Licence Conditions (LCs) attached to it that
may have a bearing on safety on the site. Annex 4 gives the wording of the standard set of
LCs. In addition, HSE may vary or revoke the licence and can amend, add or revoke LCs at
any time. The LCs aso give HSE powers (see Annex 2).

7.6  When HSE appoints its nuclear inspectors, it gives them powers to enforce relevant
legidation at nuclear installations. This enables them to issue Improvement and Prohibition
Notices (see Annex 2) and to initiate prosecutions under the HSW Act. They have additional

powers under the NI Act and the nuclear site licence (see Article 8). HSE's nuclear
installations inspectors also carry out inspections at nuclear installations to ensure licensees are
complying with other health and safety regulations.

7.7  HSE'saction, if it considers the law has been broken, will depend on the circumstances
and on the licensee's safety record. HSE may revoke a nuclear site licence at any time, but it
has not exercised this power to date. However, inspectors have initiated prosecutions and
issued Improvement Notices under the HSW Act at severa sites. In practice, HSE's main
enforcement activity consists of withholding its formal consent to start up or to restart an
installation until it is satisfied that all necessary safety related work has been completed.

Other legidation

7.8  Aswedl as satisfying HSE that a proposed site will be safe, licence applicants must also
meet the legal planning requirements. Before building or extending nuclear installations,
consent under the procedure set out in the Electricity Act 1989 { Ref. 18} is necessary (see
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Article 17). An applicant granted planning consent to use the site will still need alicence from
HSE to install and operate the nuclear installation.

7.9  The operator must also meet requirements under the Radioactive Substances Act 1993
{Ref. 19} (see paragraph 7.22).

Other inspectorates

7.10 HSE deals with health and safety matters only so far as they arise from work activities
on the nuclear licensed site. Other regulatory bodies deal with other aspects (see paragraph
8.3).

Powers of Secretaries of State

7.11 The Secretaries of State for Scotland, Wales, the Department of the Environment,
Transport and the Regions and the Ministry of Agriculture, Fisheries and Food hold joint
powers to call in applications for authorisations for their own determination, in which case a
local inquiry may be held. The Secretaries of State can aso issue directions to the
environment agencies.

Laws, regulations and requirements

The Health and Safety at Work etc. Act {Ref. 14}

7.12 Under the HSW Act, a genera duty is placed on employers to conduct their
undertaking in such a way as to ensure, so far as is reasonably practicable, the health and
safety at work of their employees and aso of persons not in their employment who may be
affected by their work activities. This means that the risk of harm has to be balanced against
the cost of preventive measures, and the latter need not be taken if the cost is grossy
disproportionate to the risks. Some risks are so large that preventive measures would be
taken whatever the cost, or the risk not run. In the case of nuclear installations, the potential
effects of accidents could be widespread and long lasting, and thus very large sums of money
must be spent if necessary to make the chance of an accident very remote, and to reduce harm
from radiation in normal operation to very low levels.

7.13 The HSW Act places duties on employees, established the Hedth and Safety
Commission (HSC) and HSE and enables HSE to appoint inspectors and give them regulatory
powers (see Article 8).  Extracts of the HSW Act relevant to the CNS are contained in
Annex 5.

Nuclear Installations Act 1965 (as amended) {Ref. 15}

7.14 Under the NI Act, no site may be used for the purpose of installing or operating a
nuclear installation unless a licence has been granted by the HSE. Sections 1, 3 to 6, 22 and
24A of the NI Act are relevant statutory provisions of the HSW Act (i.e. these sections of
pre-existing law are subject to HSW Act arrangements for regulation and enforcement). The
parts of each of these sections relevant to the CNS are contained in Annex 6.

Electricity Act 1989 {Ref. 18}
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7.15 A generating station with a capacity greater than 50 megawatts requires a consent
granted by the Secretary of State for Trade and Industry (for England and Wales) or the
Secretary of State for Scotland under section 36 of the Electricity Act 1989 before being
constructed, extended or operated (see also paragraph 17.2).

lonising Radiations Regulations 1985 {Ref. 17}

7.16  Specific requirements for the radiological protection of employees and the public are
contained in the lonising Radiation Regulations 1985 (IRR85) made under the HSW Act.
These Regulations implement aspects of the European Council Directive establishing Basic
Safety Standards and include the setting of limits for all activities involving ionising radiations.
These limits are upper limits of radiation doses and are subject to the overall principle that an
employer should take all necessary steps to restrict so far as reasonably practicable the extent
to which people are exposed to ionising radiation. Further information on the IRR85 is
contained in the report on Article 15 on radiation protection.

The Nuclear I nstallations (Dangerous Occurrences) Regulations 1965 {Ref. 20}

7.17 These require the Licensee to report specified types of Dangerous Occurrences. For
nuclear installations these are any:
— occurrence on a licensed site involving the emission of ionising radiations or the re-
lease of radioactive or toxic substances in such circumstances as to cause or be likely
to cause the death of, or serious injury to the health of, persons on or outside the site
at the time of the occurrence;
— explosion or outbreak of fire on alicensed site which affects or is likely to affect the
safe working or safe condition of the nuclear installation;
— occurrences involving the breaking open of any outside container in which nuclear
matter is being carried; and
— uncontrolled criticality excursion.

The reports of these occurrences are made to the relevant Government Minister, the Local
Authority and Chief Police Officer in whose area the nuclear installation is sited. The reports
contain specified information concerning time, nature and effects of the occurrence.

Public Information for Radiation Emergencies Regulations 1992 {Ref. 21}

7.18 These implement European Council Directive 89/618/Euratom and require employers
to provide specified information on arrangements for emergencies to members of the public
(see paragraph 16.66).

lonising Radiations (Outside Workers) Regulations 1993 {Ref. 22}

7.19 These regulations implement Council Directive 90/641/Euratom of 4 December 1990
on the operationa protection of outside workers exposed to the risk of ionising radiation
during their activitiesin controlled areas. Outside workers are persons undertaking activities in
controlled areas designated by an employer other than their own. These Regulations require:
— an exchange of information between the outside undertaking and the operator before
the activities start;
- the provision to the operator of a radiation passbook carrying identification details
of the outside workers and information on the assessed and estimated doses received
by those workers,
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- an estimate of the dose received by the outside workers during their activities for the
operator (entered in the passbook).

Management of Health and Safety at Work Regulations 1992 {Ref. 23}
7.20 Thisincludes requirements that employers:

i) make assessments of the health and safety risks of their activities;
i) make, give effect to and record the appropriate health and safety
arrangements,
iit) ensure that their employees are provided with appropriate health
surveillance;
iv) appoint an adequate number of competent personsto assist themin
complying with health and safety legidation;
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:-
risksto their health and safety;
preventive and protective measures;
procedures necessary in the event of serious or imminent danger;
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;
viii)  ensure that employees, taking into account their capabilities, have adequate
health and safety training which is repeated periodically as appropriate.

7.21 The Regulations are of a wide ranging nature. Where the requirements overlap with
other Health and Safety Regulations then compliance with the more specific Regulations is
normally sufficient for compliance with the Management of Hedlth and Safety at Work
Regulations.

The Radioactive Substances Act 1993 (RSA) {Ref. 19}

7.22 For nuclear ingtallations, this Act requires the prior authorisation to dispose of
radioactive waste. On nuclear sites as defined in the Act (which includes nuclear installations),
the registration requirements for the keeping and use of radioactive material and the
authorisation requirements for accumulation of radioactive waste do not apply. These are met
by specific provisions in the Licence Conditions attached to a nuclear site licence and the
statutory requirements for consultation between regulators on licences and authorisations.

7.23 The disposa of radioactive waste includes its transfer or shipment from one site to
another. Where persons carrying on a business receive waste for disposal, they must be
separately authorised to dispose of it, except where the waste is being disposed of under the
terms of an authorisation already given to the owner of the waste. Hence, the operators of
nuclear installations must have an authorisation before disposing of radioactive waste.

7.24 Disposal includes discharge of radioactive effluent to the environment, incineration of
solid or liquid waste, buria of solid waste in landfills or waste transfer to another site.
Limitations and conditions in authorisations control the wastes which may be disposed of and
require records to be kept. The Act was amended by the Environment Act 1995 { Ref. 24} so
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that the Environment Agency (EA) is the regulatory body for authorisations in respect of
premises in England and Wales and the Scottish Environment Protection Agency (SEPA) is
the regulatory body for Scotland. Inspectors from these Agencies check compliance and have
arange of enforcement powers.

Notification of incidents

7.25 The Secretary of State for Trade and Industry has identified classes of incidents on
sites which the licensee is required to notify so that Parliament may be fully informed on
matters of public interest. These requirements are in addition to the statutory and site licence
condition requirements.

Licensing system
7.26 The Nuclear Instalation licensing system applies throughout the lifetime of a civil

nuclear site including installation, commissioning and operation to eventual decommissioning.
The NI and HSW Acts{Refs. 15 and 14} allow the HSE to:

0] attach Conditions to the Nuclear Site Licence;
(i) have certain powersin relation to the Conditions; and

(i) take enforcement action in the event of non compliance with statutory
requirements.

7.27 Thereare no formal rules or procedures for the processes which lead to and follow the
granting of a Nuclear Site Licence. However, the HSE has issued 'Nuclear Site Licences -

Notes for Applicants {Ref. 1}. The following is a typical sequence of events for a new site
for a power reactor.

7.28 Safety guidelines for the station design prepared by the licence applicant must be
acceptable to HSE before a safety case for the design can be considered. The licence applicant
usualy maintains discussions with the HSE during the development of the safety case. As
aspects of the design reach the point where their safety can be assessed submissions are made
tothe HSE. These submissions may be discussed and further analysis or design modifications
may be necessary before the HSE's acceptance. Thisis considered further under Article 14.

The Nuclear Site Licence

7.29 Theform and structure of the site licence is the same for al nuclear installations. The
licence is granted to the user of the site for the purposes of installing and operating an
installation. Schedules attached to it provide a:

(1)  brief definition of the site (with reference to a site map) and a description of the
licensable aspects of the installation or definition of the processes; and
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(2)  seriesof Licence Conditions.

7.30 A licence may be revoked by HSE or 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 the HSE
has given written notice that in its opinion there has ceased to be any danger from ionising
radiations from anything on the site. Before a notice is issued the HSE needs to be satisfied
that the site has been decontaminated to a high standard.

7.31 Once granted, the nuclear site licence is the principa and immediate method of
statutory control over alicensee's operations. The associated LCs are a standard set that have
evolved with the aim of providing consistent safety regquirements which are non-prescriptive
and flexible. The text of the LCsisgivenin Annex 4. In the main they require the licensee to
make and implement adequate arrangements to address the particular issues identified. LC 1
makes it clear that these arrangements must be in writing and LC 6 requires the licensee to
make records to demonstrate compliance with these arrangements. Each licensee can develop
arrangements which best suit its business whilst demonstrating that safety is being managed
adequately. The arrangements and their implementation are inspected regularly by HSE's
nuclear installations inspectors.

7.32 Some LCs require permission from HSE (a Consent) before the licensee can proceed
with certain activities. Similarly, the content of the arrangements may be approved by the
HSE (an Approval) and if this is the case they cannot be changed without the HSE's
agreement. Failure to comply with a Consent or Approval is a failure by the licensee to
comply with the LC and is a statutory offence. The scope and intent of Consents and
Approvas are described in Annex 2 along with HSE's other powers under a nuclear site
licence.

7.33 A great deal of HSE's activity involves exerting influence at a less formal level by
gaining an understanding of safety issues, how they are managed and how best any necessary
changes may be effected. When the formal instruments are required, they are supported by
reports that present a justification for the issue of the instrument. Where necessary, these
reports make full use of internal HSE expertise as well as expertise from other agencies when
it is required. Arrangements are in place to ensure that the authorisation of Consents and
Approvals takes place at the appropriate management level.

Framework for Regulatory Judgement

7.34 A licensee carries out its activities to its own health and safety standards and criteria.
HSE assesses the licensee's activities to the principles set out in two of HSE's documents, 'The
Tolerability of Risk from Nuclear Power Stations (TOR) {Ref. 25} and the 'Safety
Assessment Principles for Nuclear Plants (SAPs) {Ref. 2}. TOR and the SAPs are described

Rev. 1 19



in Annex 7 and Annex 8 respectively. Article 14 describes enforcement, safety cases,
assessment and inspection.

7.35 Public Inquiries in the UK have examined HSE's regulatory methods in depth and their
findings have had a major impact on the development and evolution of its standards. TOR
itself was first published in 1988 as a public consultation document, in response to Sir Frank
Layfield's report on the Sizewell B Public Inquiry {Ref. 26}. Layfield proposed that HSE
should formulate and publish guidance on the tolerable levels of individual and societal risk to
workers and the public from nuclear power stations. TOR was revised and re-published in
1992 to take account of public comments and the findings of the Barnes report into the
proposed Hinkley Point C PWR { Ref. 27} .
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ARTICLE 8- REGULATORY BODY

Text of Article 8:

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
organisation concerned with the promotion or utilisation of nuclear energy.

This section of the report covers:

a description of the mandate and duties of the regulatory body (paragraph 8.1);
a description of the authority and responsbilities of the regulatory body

(paragraphs8.2to 8.6);

the structure of the regulatory body and its human and financial resources
(paragraphs 8.7 to 8.13);

the position of the regulatory body in the governmental structure (paragraphs
8.141t08.17);

the relationship of the regulatory body to bodies responsible for the promotion
and utilisation of nuclear energy (paragraph 8.18 to 8.19);

the UK's Nuclear Safety Advisory Committee (paragraphs 8.20 to 8.22);

inter national activities (paragraph 8.23)

Mandate and Duties of the Regulatory Body

8.1 In the UK the Government bodies with responsibilities for the regulation of nuclear
safety are the Health and Safety Commission (HSC) and Health and Safety Executive (the
Executive). The HSC is responsible to the appropriate Minister for the administration of the
HSW Act and hence the relevant statutory provisions of the NI Act (see paragraphs 7.12 and
7.13). It also reviews hedth and safety legidation and submits proposals for new or revised
regulations. Commissioners are appointed by the Minister with specia responsibility for
health and safety within the Department of the Environment, Transport and the Regions
(DETR) after consultation with representatives of employers, local authorities and other
professional and interest groups. The HSC appoints the three Members of the Executive (a
body corporate) that, together with its civil servants (HSE, see paragraphs 8.7 to 8.9), is
responsible for implementing the provisions of the HSW Act and the relevant statutory
provisions of the NI Act. As aresult, HSE is the licensing authority for nuclear installations in
the UK. HSE reports to the HSC.

Regulatory Authority and Responsibilities

8.2  The HSC and the Executive were established by section 10 of the HSW Act to make
arrangements for securing the hedlth, safety and welfare of people at work, as well as the
health and safety of the public resulting from work activities. In preparing proposals for health
and safety law and standards, the HSC is advised by the Executive. The HSC also receives
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advice on nuclear policy matters from its independent Nuclear Safety Advisory Committee
(NUSAC) (see paragraphs 8.20 to 8.22).

8.3  Requirementsfor the protection of the environment and the authorisation of discharges
and disposal of radioactive waste from nuclear installations are regulated by the two
environment agencies, the Environment Agency (EA) in England and Wales (which is
sponsored by the Minister responsible for the Environment) and the Scottish Environment
Protection Agency (SEPA) in Scotland (which is sponsored by the Secretary of State for
Scotland) (see aso paragraph 8.15).

84  The HSW Act places the responsibility to take care upon those directly engaged in
industria activity: mainly employers, but also the self-employed and suppliers, etc.

8.5  The HSC and the Executive's business is to see that risks from economic activity are
controlled effectively, in ways that allow for technological progress and pay due regard to cost
as well as benefits. They act in close consultation with all whom their work affects; and in all

that they do, seek to promote better management of health and safety, through a systematic
approach to identifying hazards and assessing and controlling risks.

8.6 The HSC can direct the Executive to carry out the health and safety functions for
which the HSC is responsible. It cannot however give the Executive any direction as to the
enforcement of any of the relevant statutory provisionsin a particular case.

Structure of the Regulatory Body

8.7  The body commonly referred to as 'HSE' is the 4000 or so civil servants who deal
with amost all aspects of industrial safety under the authority of the Executive. The structure
of HSE isshown in Figure 1.

8.8  HSE's Safety Policy Directorate (SPD) is responsible for advising the HSC and HSE
on safety policy matters. In particular, SPD's Division E includes responsibility for policy
aspects of the regulation of nuclear safety at nuclear instalations. The structure of SPD
relevant to nuclear matters is shown in Figure 2. HSE's Health Directorate is responsible for
advising the HSC and HSE on radiological protection matters.

8.9 The HSE's Nuclear Safety Directorate (NSD) is one of HSE's operational
directorates. The Nuclear Installations Inspectorate (NI1) is that part of NSD to which the
day to day exercise of the Executive's nuclear licensing function is delegated. In particular, the
Executive has delegated to the Chief Inspector of Nuclear Installations and to his Deputy
Chief Inspectorsits authority to carry out on their behalf certain functions under the HSW and
NI Actswhich are relevant to the regulation of nuclear safety at nuclear instalations. Thusthe
Chief Inspector and Deputy Chief Inspectors have power to grant or vary Nuclear Site
Licences and to attach, vary or revoke Conditions of the Licence. The structure of NSD is
shown in Figure 3.

Financial Resources
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8.10 Section 24A of the NI Act enables HSE to impose a financial charge 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 (see paragraph 19.16). HSE
uses a work recording system to identify the effort and expenses of its staff attributable to
each licensee.

Human Resources

8.11 HSE appoints suitably qualified and experienced inspectors under Section 19 of the
HSW Act. Inspectors have letters of authorisation specifying the powers conferred on them
under:

(i) sections 20, 21, 22, 25 and, in England and Wales, 39 of the HSW Act (see
Annex 5);

(i) any health and safety regulation; and

(iii) the provisions of the Acts mentioned in Schedule 1 to the HSW Act.
Nuclear Installation I nspectors Qualifications

8.12 Asrequired by section 19 of the HSW Act, the engineers and scientists employed as
nuclear installations inspectors have suitable experience in appropriate fields and are
professonaly qualified, generally with a minimum of a good honours degree. Inspectors
qualifications include a range of engineering and scientific disciplines and specialist areas of
expertise include pressure vessel technology, control and instrumentation, ergonomics, heat
transfer, fluid flow, metallurgy and chemical engineering and the management of safety. Many
Inspectors have experience of working in the nuclear industry before joining HSE. However,
there are al so inspectors who are from non-nuclear backgrounds, but with appropriate skills.

Nuclear Installation Inspectors Training

8.13 Staff who join NSD receive job-specific training to develop their existing specialist
skills for HSE's regulatory needs. For new nuclear installation inspectors, thisinitial training is
spread over about one year and consists mainly of general courses run by HSE and more
specialised ones run by NSD. The courses are designed to ensure that al staff understand
their role as regulators. It is HSE's and NSD's policy to continue staff training throughout
their career and, where appropriate, to transfer staff to other posts to give them wider
experience and knowledge. This may include the transfer of staff not only between NSD's
assessment and inspection functions but also to and from other Directorates and Divisions
within HSE.

Relationship of HSE with government departments and other regulators
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8.14 HSE is sponsored by the DETR. However, the Secretary of State for Trade and
Industry and the Secretary of State for Scotland are responsible to Parliament for nuclear
safety in England and Wales, and Scotland respectively. The Executive reports to these
ministers on matters of nuclear safety regulation. In addition, HSE maintains good lines of
communication with DETR, notably the Radioactive Substances Division, to ensure that the
nuclear safety implications of environmental policy and vice versa are properly considered.

8.15 The regulatory role of the EA and SEPA was discussed in paragraph 8.3. HSE, the
EA 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 whose objective is to facilitate the minimisation of the overall detriment due to
radioactive waste management on licensed sites, from generation to disposal. Under the NI
Act, HSE consults the EA or SEPA before:

— granting a nuclear site licence; or

— varying anuclear site licence if the variation relates to or affects the creation, accumula-
tion or disposal of radioactive waste.

8.16 Similarly the EA or SEPA consult HSE under the Radioactive Substances Act 1993
{Ref. 19} (as amended by the Environment Act 1995, { Ref. 24}) on proposed authorisations
for disposals of radioactive waste including discharges to the environment.

8.17 In addition to their own routine inspection activities on nuclear licensed sites, the EA
and SEPA carry out planned joint inspections and co-operate in investigations of incidents
where appropriate.

Relationship of HSE to bodies responsible for promotion and utilisation of nuclear energy

8.18 The Office of Electricity Supply (OFFER) is the regulatory body for the electricity
supply industry in England, Wales and Scotland. Its functions include promoting competition
in electricity generation and supply, ensuring all reasonable demands for electricity are met,
promoting efficient use of electricity, and protecting customers interests in relation to prices,
security of supply and quality of services. A Memorandum of Understanding has been drawn
up between OFFER and HSE to provide a mechanism for consultation between the two
parties where there is, or could be, an overlap of interests and particularly to ensure nuclear
safety.

8.19 TheDTI hasanumber of policy rolesin respect of the nuclear industry. Theseinclude
responsibility for energy policy generaly (including the role of nuclear power), prescribing the
activities which should be subject to the nuclear licensing regime, nuclear emergency planning,
nuclear security and safeguards and the international nuclear liability regime. It is aso
responsible for those parts of the UK civil nuclear industry still owned by the Government
(thisincludes BNFL/Magnox). In carrying out its responsibilities, DTI will, when appropriate,
seek technical advice on safety related matters from HSE. Under the HSW Act, HSE's
independence as regulator of nuclear safety is ensured as HSE is given direct responsibility for
the enforcement of the nuclear safety regulatory system.
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The Nuclear Safety Advisory Committee

8.20 The HSC and Government Ministers are able to draw on independent expert technical
advice on nuclear safety issues from an independent committee: the Nuclear Safety Advisory
Committee (NUSAC). NuSAC comprises experts from industry, academia and elsewhere. It
provides a technical forum in which nuclear safety issues and any proposals which might
impact on nuclear safety can be considered in as open and independent a manner as possible.
Its terms of reference are:

‘To advise the HSC, and when appropriate Secretaries of State, on maor issues
affecting the safety of nuclear installations including design, siting, operation,
maintenance and decommissioning which are referred to them or which they consider
reguire attention.

To advise the HSC on the adequacy and balance of its nuclear safety research
programme.’

8.21 The Chairman and the 20 members of NuSAC are appointed by the HSC, normally for
a period of three years, and are drawn from a wide field of specialisms and expertise. They
include representatives from industry and the unions who may nominate up to four members
each. It dischargesits responsibilities mainly through formal meetings of the whole committee
and through sub-committees which report to the main Committee on particular subjects. On
certain topics NUSAC cals upon HSE and the nuclear licensees to give it appropriate
information and considered opinions.

8.22 Topics which have been addressed and which are kept under review include siting,
design, operation, decommissioning and emergency preparedness. NUSAC is not directly
involved in regulatory processes. HSE's SPD provides an independent Secretariat for
NuSAC.

| nternational activities

8.23 HSE has anumber of bi-lateral arrangements with regulatory bodies in other countries
to ensure the smooth flow of information relevant to nuclear safety. In addition, HSE's
nuclear installations inspectors attend and contribute to international discussions and initiatives
on nuclear safety. This includes working with the International Atomic Energy Agency
(IAEA) and Organisation for Economic Co-operation and Development's Nuclear Energy
Agency (OECD's NEA).
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ARTICLE 9- RESPONSIBILITY OF THE LICENCE HOLDER

Text of Article 9:

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.

This section of thereport covers:
the main responsibilities of the licence holder (paragraphs 9.1 to 9.3);
the mechanism by which the regulatory body ensures that the licence holder
meetsits primary responsibility for safety (paragraphs 9.4 to 9.8).

Responsihilities of the licence holder

9.1  TheHSW Act requires every employer so far asis reasonably practicable to:-

i) ensure the health, safety and welfare at work of all their employees (HSW Act
s.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 (HSW Act s.3).

9.2 In addition, the NI Act requires that in the case of nuclear installations, prospective
operators must have a licence from HSE before the instalation can be constructed or
operated.  Section 7 of the NI Act places duties on the licensee in respect of nuclear
occurances.

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 its employees and members of the
public that may be affected by the installations operations. This ensures that the licensees
recognise and accept their responsibilities whilst alowing 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 below.

Ensuring operators meet their primary responsibility for safety

9.4  Once areactor design has been accepted for licensing, HSE determines after discussion
with the licence applicant those topics to be dealt with in the applicant's safety submissions.
These safety submissions describe the safety case for the nuclear installation. They typically
cover the licensee's management and organisation structure, design safety principles and
criteria (and a safety report showing how these are met), fault studies and quality
management. This safety case is assessed by HSE as described in paragraphs 14.42 to 14.52.
During construction and commissioning a number of hold points are agreed at which the
licensee must receive HSE's Consent to proceed (see Annex 2). This would only be granted
when HSE is sure that the licensee's responsibilities for safety are being met satisfactorily, and
that an adequate safety case has been made for the next stage to commence.
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9.5 Once anuclear site licence has been granted, the NI Act enables HSE to attach any
conditions to the licence which may have a bearing on safety (paragraph 7.5). Currently, HSE
attaches 35 Conditions to a nuclear site licence which ensure that the licensee meets its
responsibilities for nuclear safety. 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.

9.6  Any change to the plant or its operation which impinges upon the plant's safety case
requires that change to be justified with submission of significant changes to HSE prior to
agreement. HSE ensures that the licensee meets its responsibilities by assessment of these
safety cases (paragraph 14.44) and inspection by its nuclear installation inspectors (paragraph
14.53). The enforcement powers described in Annex 2 ensure that HSE must be satisfied
from a safety viewpoint before any significant change takes place.

9.7 In addition to its assessment of safety cases and its licence conditions HSE also
implements regular programmes of inspection of licensed sites. This includes nominating an
inspector to each site (paragraph 14.53). This process provides HSE with additional assurance
that the licensee meets its responsibilities with respect to the licence conditions and safety
case.

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.
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ARTICLE 10- PRIORITY TO SAFETY

Text of Article 10:
‘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.'

This section of thereport covers:

the principles used in the UK to emphasise the overriding priority of safety and its
implementation for: theregulatory body (paragraph 10.1);
the licence holders (paragraphs 10.2 to 10.3);
principlesrelated to safety (paragraphs 10.4 to 10.6);
feedback of experience (paragraph 10.7);
allocation of responsibilities (paragraphs 10.8 to 10.11);
contractors (paragraph 10.12);
regulatory control (paragraph 10.13).

HSC's and the Executive's priority to safety

10.1 The HSC's and the Executive'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 in al
that they do, seek to promote better management of health and safety, through systematic
approaches to identifying hazards and assessing and controlling risks. The system of nuclear
installation regulation in the UK has been vindicated by public inquiries { Refs. 26 and 27} .

Licensees priority to safety

10.2 The UK's nuclear instalation licensees are committed to giving due priority to nuclear
safety. This commitment is reflected in the companies annual reports. BNFL states in page
40 of its Annua Report for 1997 {ref. 28} :

"Overall, 1996 was an excellent year for BNFL's Safety, Heath and Environmental (SHE)
performance, although a number of minor incidents served to underline that there is always room for
further improvement in this crucial aspect of the company's operations.

BNFL is committed to achieving world-class levels of safety, health and environmental performance.
Thisis akey goal following atop-level review of how SHE is managed in the company. ....

A number of behavioural safety programmes, involving the workforce at all levels, have also been
introduced across the sites. New approaches to creating a 'safety culture' are now paying dividends
with a measurable improvement in the company's performance. ...

Control of radiation exposure to the workforce continued to improve during 1996. The number of
BNFL radiation workers at the higher dose levels decreased significantly compared to 1995. At the
same time, the additional average radiation dose received by BNFL radiation workers was once again
well below the average exposure that UK residents receive from natural background radiation."

In addition, BNFL's Safety, Health and Environment Report also of 1997 contains the
company's health and safety policy which states:
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10.3

"The company considers that none of its activities is more important than the health and safety of its
employees, its contractors, the general public, and the protection of the environment”

Similarly, British Energy states in page 7 of its Annual Report 1997 {ref. 29} :

"Safety is, and aways will be, British Energy's top priority. Our commercia future depends on our
safety record and safety culture. Throughout the year we produced excellent safety results against
challenging targets.

All our power stations aim to beat stringent targets for safety performance and measure their
performance against international benchmarks. During the year there was no incident at any British
Energy power station rated above Level 1 (procedural variations) on the seven point International
Nuclear Event Scale, used to measure the significance of incidents at nuclear plants. ...

Safety dictates our whole approach to managing our plant at all times. It is reflected in meticulous
attention to detail in planning and implementation by all our staff and contractors.

Safety will always be our number one priority."

Principlesrelated to safety

10.4 The general principles adopted by the nuclear industry in the management of health and
safety are:

i) The responsibility for ensuring health and safety within a Company is at
Company Board level. To meet this responsibility the Board ensures a comprehensive
set of arrangements is implemented to manage all aspects of health and safety and in
this way establishes effective self regulation so that the Company is not reliant on
Government or its Regulators to ensure health and safety.

i) The responsibility for ensuring health and safety policies are put into effect lies
with the line managers at each company owned nuclear installation and is not the
responsibility of health and safety speciaists or the health and safety function.

iit) The industry recognises that a good safety culture is critical to ensuring health
and safety within a company. This includes the promotion of staff commitment,
competence and awareness of health and safety issues at al levels. [Safety culture is
considered in greater detail at paragraphs 12.21 to 12.35.]

iv) The arrangements within a company for ensuring health and safety are not fixed
for al time. They evolve in response: to changes in statutory requirements; to a
continuing programme of review and assessment of experiences gained within the
organisation; and to national and international developments.

10.5 A company's health and safety requirements are set out in company policy statements
and supporting documentation. These define the arrangements required to satisfy statutory
requirements and to achieve the company's aims and values. A company's health and safety
policy statement is issued by the company's Board and defines the management and
organisational arrangements for ensuring, so far as reasonably practicable, the health and
safety of staff and the public. The policy statement describes the hedth and safety
responsibilities within the company. The duties arising from these responsibilities are then
exercised by an unbroken delegation through the managerial chain. The policy statement also
defines the role and responsibilities of a company's health and safety function. Local managers
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at defined levels are required to issue local health and safety arrangements which set out their
health and safety management system.

10.6 These management systems are used to build the achievement of health and safety
directly into the activities of each management unit. They define the activities needed to meet
company health and safety requirements and control these activities to ensure that the required
performance standards are achieved. The activities controlled by management systems include
selection and training of staff, identification of critical tasks and the system of working and
work control (including preparation, issue and review of safety rules and written task
instructions).

Feedback of experience

10.7 An important component of the management system is the provision of feedback on
the effectiveness of the system and the adequacy of company requirements. In addition to
peer review, the main methods of providing feedback are these:

i) Quality management audits and independent assessments assess in a
planned and systematic manner whether key activities (including proposals for plant
modifications) have been carried out to the required performance standards.

i) Performance monitoring is carried out which includes consideration of
performance reports such as independent surveillance information and key
performance indicators such as those provided for the World Association of Nuclear
Operators (WANO).

i) Event feedback systems review events in which health and safety objectives
have been challenged in order to identify potentia failings in the management system
or inadequacies in company requirements and integrate experience from other plants
and operators.

iv) Proactive evaluation and reviews assess current activities against
international best practices.

V) Review and advisory committees review selected aspects of the company's
current activities or hedth and safety requirements and advise on making
improvements where appropriate.

Allocation of responsibilities

10.8 A typica nuclear power generating company's arrangements provide an effective
allocation of responsibility between corporate functions and the local managers. Reporting to
the Board of Directors there are a number of Divisional Directors or senior managers that run
divisions responsible for certain aspects of the company's activities. Divisional Directors also
report to a Chief Executive with the responsibility for the day to day running of the company.

A company includes divisons having responsbilities for Operations, Technology and
Engineering aspects and Health and Safety. The Health and Safety Division has a special
status as it reports directly to the Chairman of the Board or Chief Executive. Inthisway it has
authority and independence from the company's commercial activities.
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10.9 The Operations Divison provides a co-ordinated management system for the
operation of the nuclear installation. For example, the Station manager 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.
Where this is the case, the Station manager reports to the Divisional Director and is aso
responsible for maintaining operational standards, improving safety performance and managing
any safety assessments to ensure that they are effectively carried out and that relevant
requirements are implemented.

10.10 The central Divisions that provide services to all sites include Technology and
Engineering Divisions responsible for providing technical support to Station managers for
the preparation, development and assessment of the nuclear installation safety cases. These or
other Divisions include specialist functions covering such aspects as fuel performance, fault
studies, structural integrity, human factors, operational experience feedback, quality assurance
and support for technical training standards.

10.11 The Health and Safety Division seeks to ensure that appropriate health and safety
policies and standards are formulated and promulgated throughout the company. It provides
advice and monitors independently the effectiveness of and compliance with the company's
health and safety policy. The monitoring programme includes independent on-site inspections
and reviews of the various hedth and safety performance indicators. The Division has
responsibilities for all health and safety issues which include: safety standards and independent
assessment of nuclear installation safety cases, radiation protection; independent audit,
surveillance and review. It also forms a view on the adequacy of quality assurance
arrangements.

Use of contractors

10.12 The licensee takes measures which seek to ensure that an understanding of the safety
significance of any expertise bought in from outside the organisation and is in a position to
take responsibility for its effect 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 the licensee's chain of command nor the licensee's ability to
control activities on the nuclear licensed site.

Regulatory Control

10.13 In granting a licence to operate a nuclear installation the HSE must be satisfied that
the corporate body is the 'user' of the installation and that it has an adequate management
structure and the resources to discharge the obligations and liabilities connected with the
design, construction, commissioning, operation and decommissioning of the plant. The HSE
has powers to inspect the operator's arrangements and to enforce legal requirements (see
report on Article 7 and Article 8, and Annex 2). Its regulatory activities are described under
Article 14.
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ARTICLE 11 - FINANCIAL AND HUMAN RESOURCES

Text of Article 11
'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 activitiesin or for each nuclear installation, throughout
itslife.’

This section of thereport covers:
- financial resour ces of the licensee available to support the nuclear installation
throughout itslife (paragraphs11.1to 11.3);
financing safety improvements during operational life (paragraphs 11.4 to 11.5);
financial provisionsfor radioactive waste management (paragraphs 11.6 to 11.8);
financial provisionsfor decommissioning (paragraphs 11.9 to 11.16);
human resourcesfor safety related activities (paragraphs 11.17 to 11.31);
technical support resources (paragraph 11.18 to 11.21);
resour ces for plant operation and modification (paragraphs 11.22 to 11.24);
arrangementsfor staff qualification, training and retraining (paragraphs 11.25
to 11.28);
work carried out by contractors (paragraph 11.29);
human provisions for decommissioning programme (par agraphs 11.30 to
11.31);
Regulatory Requirements (paragraphs 11.32 to 11. 35).

Financial resources

11.1 Under UK law, a registered company must have sufficient assets to meet al of its
liabilities if it wishes to continue in business. A balance sheet of assets and liabilities is a
required element of the annual accounts which under UK law must aso be audited and made
available to the public. Extracts from the published accounts for the UK's nuclear installation
operators are at Annex 9.

11.2 The cost of operating a nuclear installation is determined taking into account three
principal factors. the repayment of the capital costs; the operating costs, and liabilities,
particularly from fuel reprocessing and decommissioning. To determine the capital cost each
nuclear installation was assigned at the start of its life an accounting period. The nuclear
installations operated by BNFL are beyond their accounting period and it has an arrangement
with the UK Government, its owner, to account for the operating and liabilities costs. For
British Energy, AGR stations lives of 25-30 years and for the PWR a life of 40 years are
currently adopted. The charge for depreciation of these assets is based on the straight line
method to write off the initial cost over their estimated useful lives.

11.3 However, the actua lifetimes of the plants may be different from their assumed
accounting lifetime depending upon the lifetime of particular components, the economics of
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replacing them and any safety consideration that may arise. Specia financial provision is made
for the particular liabilities relating to the reprocessing and storage of spent fuel, the storage
and disposal of nuclear waste and the nuclear installation's decommissioning costs.

Financing safety improvements during operational life

11.4 Nuclear operators must demonstrate to the satisfaction of HSE that they have in place
adequate resources and management arrangements to discharge both day to day and long term
obligations, and liabilities connected with being the holder of a nuclear site licence. This
includes having the capability to meet the costs of making any necessary safety improvements
during the operating life of a nuclear installation. Such improvements are treated as part of
the installation's normal operating costs. There is no separate fund specifically dedicated to
meeting the costs of safety improvements; they are treated as element in the operating costs
identified in paragraph 11.2. The principal elements of operating costs comprise:

fuel (including both the cost of supply of new fuel and treatment of irradiated fuel);
materials and services (the cost of engineering , including contractors, and consumable
gpares for maintaining the stations and other miscellaneous charges such as insurance);
staff costs (salaries and pension provisions);

depreciation (representing the proportion of the fixed assets written off in relation to the
accounting life).

11.5 As with any other expenditure, the operators internal financial control processes
determine the necessary authority required before commitments are made to make safety or
any other improvements. These processes will examine the impact on the operators' financia
accounts of any proposal for improvement work using discounted cash flow and cost-benefit
analyses. Such analyses will take into account both the immediate costs of carrying out the
improvements and future income through continued electricity generation.

Financing radioactive waste management at nuclear installations

11.6 The published audited accounts of UK nuclear installation operators (Annex 9) include
details of waste management costs and of the provisions made in order to meet them.

11.7 Thereis currently no disposal route for intermediate and high level radioactive waste
(ILW and HLW) in the UK. The resultant storage costs of radioactive waste management
comprise:

— costs actually incurred during the operational phase; and

- liabilities associated with the management of ILW and HLW before ultimate disposal
during the decommissioning phase.

11.8 The cost of management of radioactive waste during the operational phase is an
operational cost spread across the materials and services and staff costs in the reported
accounts. The materials and services costs in the accounts include costs associated with
disposals of low level radioactive waste (LLW) where the operator of the LLW facility sets a
price that reflects all operational and liability cost considerations. All disposals of radioactive
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waste during the operational phase, including those to the environment, are undertaken in
accordance with regulatory authorisations. The regulator (either the EA or SEPA) recovers
its costs in granting, monitoring and enforcing the authorisations from the operator.

Financing decommissioning programmes

11.9 The costs of decommissioning nuclear installations in the future are estimated on the
basis of technical assessments of the processes and methods likely to be used for
decommissioning under the current regulatory regime. The estimates are designed to reflect
the costs of making the sites of the nuclear installations available for aternative use.

11.10 Having established the current cost of decommissioning, the provision for funding the
future work is determined by the timing of the work within the decommissioning programme
and the discount rate applied. UK Government policy recognises that decommissioning
should proceed as soon as reasonably practicable, taking into account all relevant factors, such
as. the benefits in radioactive dose optimisation to the public, workers and the environment of
delayed action; the availability of disposal routes for the radioactive wastes; and (subject to
ensuring public safety) the financial implications of deferring or delaying work and costs.

11.11 As experience is gained on decommissioning and dismantling nuclear installations and
other facilities, the technical assessments and cost estimates are refined. Since 1995 the
decommissioning strategies of nuclear installation operators are required to be reviewed by the
regulators every five years. There is therefore an incentive, from both the financial and
regulatory requirements, for decommissioning strategies to be maintained and developed in
line with current knowledge. To date, the actual costs for initia dismantling and preparation
for storage have been considerably below estimates, demonstrating that the estimates used
were cautious.

11.12 The costs of the initial stage of decommissioning of nuclear installations by removal of
fuel and radioactive materials from a reactor and the related waste management costs are
treated as part of the plant's normal operating costs.

11.13 For nuclear ingtdlations in the public sector, provisions are made in BNFL's financial
accounts for the costs of decommissioning and may include Government undertakings to make
payment of such parts of the decommissioning costs as are needed to enable the licensee to
meet its financia obligations as they fal due. There is a separate dedicated liabilities fund
within BNFL to cover the costs of meeting the nuclear liabilities of BNFL and Magnox
nuclear installations as they fall due. The cash and realisable assets of the fund may not be
used for any other purpose.

11.14 For the private company BE owned nuclear installations there is a segregated fund for
decommissioning costs. This has been established to ensure public confidence in the ability of
privatised licensees being able to meet their obligations and hence that the costs of meeting
long term decommissioning liabilities will not fall on taxpayers by default. Contributions to
the segregated fund are made during the operational life of nuclear installations that will, with
accumulated interest, meet the costs of making safe, surveillance and ultimate dismantling of
facilities on the licensed sites, and the costs of the clearing, decontamination and reinstatement
of the licensed sites, and related costs of waste management.
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11.15 BE's Nuclear Decommissioning Agreement provides for a fund company governed by
trustees whose task is to ensure that the company meets its obligations. The moneys for the
fund are received from NE and SN, with the amounts being reconsidered and determined from
time to time to ensure that there are adequate assets to meet the liabilities. The arrangements
for the segregated fund for decommissioning British Energy owned nuclear installations were
set out in full in the British Energy Share Prospectus { Ref. 30} (see aso Annex 10):

"Nuclear Generation Decommissioning Fund Limited was incorporated on 28 March 1996 for the
purpose of providing arrangements for funding certain long term costs of decommissioning British
Energy's power stations. It is owned by the trustees of an independent trust ("The Nuclear Trust").
Three of the trustees are appointed by HM Government and two appointed by British Energy. The
ratio of independent directors of the fund company to those appointed by British Energy is the same. "

"In the Nuclear Review, HM Government concluded that segregated funds were the best way of
ensuring public confidence that Nuclear Electric and Scottish Nuclear would meet their
decommissioning obligations and that the costs of meeting these long term nuclear liabilities did not
fall to taxpayers by default. In connection with the privatisation of British Energy arrangements have
been made for a segregated fund. The structure and scope of the fund have been agreed by the NI|I

[HSE], which is also satisfied that the arrangements are sufficiently flexible to accommodate changes

to the companies decommissioning strategies."”

11.16 Financia details of the BNFL dedicated liabilities fund are set out in the annua
accounts (copy attached at Annex 9). The British Energy report includes contributions in the
financial year; the basis for the contributions was in the BE Share Prospectus { Ref. 30} .

Human resource arrangements of licensees for safety related activities

11.17 A typical breakdown of the human resources of alicensee with a capacity of
approximately 10000 MW of modern plant would involve in the region of 6500 employees.
Their roleis divided into the following headings:

Managerial 2%
Engineering 40%
Industrial 39%
Administrative 17%
Trainees 2%

Technical support resources

11.18 The prime engineering and technical capability of the licensee comprises staff at
operating and central locations. These staff provide the in-house resource available to respond
to requirements for technical analysis and informed action which are immediate, plant-specific
or require specialist knowledge not readily available elsawhere. Where it is economic and
practicable, technical services may be procured from suitably qualified and experienced
specidists in other utilities or organisations under appropriate contractual arrangements.
Similarly the technical services of the licensee may be contracted to external organisations
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where it does not compromise the support of the licensee's operating locations. In these areas
there may be technical support from, and collaboration with, other licensees.

11.19 Each licensed nuclear site has engineering and technical support staff who know and
understand the nuclear safety case and its relationship to the plant and its operational
characteristics. These staff are responsible, on behalf of the Station manager, for ensuring that
nuclear safety cases are prepared at the location, in the central organisation, or externaly.
These staff are aso responsible for the preparation, review and development of the written
instructions that implement the limits and conditions of the nuclear safety case and the
assessment of work for radiological significance.

11.20 The central engineering and technical organisation provides technical support to al
locations. This includes a broadly based capability and speciaists in key technical and safety
areas which are recognised as specific to the licensee's reactors and which are not readily and
securely available in the external market. These staff understand the design of the stations and
the nuclear safety cases that underpin their operation and prepare and modify nuclear safety
cases. The central engineering and technical organisation also has access to specialist facilities
and support staff to enable it to maintain and devel op the necessary knowledge base.

11.21 The Licensee's health and safety function has its own technical capability and accessto
other technical capability. It is therefore able to carry out independent nuclear safety
assessments and peer reviews of new safety cases and modification, experiment and
decommissioning proposals.

Plant operation and modification

11.22 Each operational location also has engineering and technical staff who are suitably
qualified, experienced and, where appropriate, authorised to operate, maintain, improve and
modify the plant in accordance with its nuclear safety case and after getting the agreement of
the regulator (see Article 14). These staff assess work for operational safety significance to
establish suitable and sufficient preventive and protective measures and provide the first-line
control and supervision of activities which may affect safety.

11.23 Plant improvements and modifications requiring more extensive project management
or technical capabilities are carried out by the central organisation on behalf of the Station
manager. Where it is economic and practicable, maintenance services are procured from
suitably qualified and experienced speciaists in other utilities or organisations under
appropriate contractual arrangements.

11.24 Project management capabilities are available to support new plants and major
modifications on existing plants. These capabilities include the specification of items and
services, supervison of contractors and the management of construction, installation and
commissioning of plant.

Qualification, training and re-training of personnel
11.25 Competence to undertake a specific task is achieved by a combination of:

- knowledge, academic and practical qualifications, assessed training and experience of
the person;
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- theinstructions and information provided to the person; and
— the degree of control and supervision exercised in carrying out the task.

11.26 For al tasks undertaken on site, licensee and contractors staff receive training: to
make them aware of the safety hazards on the site; and in the use of preventive and protective
measures established to reduce risks to health and safety. Licensees ensure, for each post or
role with a responsibility for safety, that the duties and responsibilities and competencies are
identified and that the training needs of an individual are met.

11.27 The performance of employees is assessed continualy by their line management. In
addition, periodic formal appraisas are undertaken and recorded. In either case, corrective
and development actions are identified and taken as necessary.

11.28 Nuclear ingtallation Central Control Room Supervisors are individualy authorised by
the licensee after assessment on ssimulator and, under direct supervision, on real plant to carry
out the control and operation of the reactor and its supporting safety systems. [The HSE has
the power to object to an individual's authorisation if it considers the person is not able to
exercise that authority.]

Work carried out by contractors

11.29 When licensees use contractors for safety related work, they satisfy themselves that the
contractors' staff have the appropriate qualifications and training to undertake the tasks safely.

Human provisions for decommissioning programme

11.30 Human resources for the decommissioning programme are not a matter for the CNS as
this period in the life of a nuclear installation is outside the scope of the Convention.
However, this is a matter for the Joint Convention on the Safety of Spent Fuel Management
and of the Safety of Radioactive Waste Management to which the UK is a signatory.

11.31 During the operational phases of the life of a nuclear instalation, the operators are
required to preserve records or information that will be significant to the eventua
decommissioning of the installation. These records include the designer's and the operator's
outline methods for implementing their decommissioning strategy and any specia staff
qualification requirements, data on the accumulated radioactive waste and the licensee's
arrangements for the content and delivery of training to staff on the site with responsibilities
for safety-related operations.

Regulatory requirements

11.32 A licensee must demonstrate to HSE's satisfaction that it has:

- lines of authority leading to adequate control of the activities whether by the licensee's
own staff or contractors;

- adequate staff resources;

— precise definition and documentation of duties;
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- integration of health and safety responsibilities into job functions;

— appropriately trained experienced staff ensuring adequate in-house expertise;

— the provision of, or access to, a high level of health and safety expertisesusedinan  ac-
tive role for the peer review of the safety case, audit and review.

11.33 LC 10 (see Annex 4) on training requires the licensee to make and implement adequate
arrangements for suitable training of all those on site who have responsbility for any
operations which may affect safety. Other LCs, including those relating to the appointment of
suitably qualified and experienced staff (LC 12), and to emergency arrangements (LC 11), also
have clear implications for the provision of training.

11.34 Traning requirements are identified in a number of the SAPs {Ref. 2}. The
requirement is that provisions are made for training staff who will have responsibility for the
safety of the plant. These include a management system for training on the site, analysis of jobs
and tasks, development of training methods, assessment of trainees, revision training as
required and regular evaluation of training. Thus, licensees have in place a systematic
approach to training and assessment of personnel with safety roles. Analysis of tasks provides
an input to the specification of personnel training. Emphasis is placed on training which
enables staff to implement accident management strategies, utilising appropriate
instrumentation and items of plant that are qualified for operation in severe accident
environments.

11.35 The licensee makes a case demondtrating the availability of sufficient numbers of
qualified staff during: the initia licensing process, at periodic safety reviews and at other
appropriate times. This is checked by HSE and its nuclear installation inspectors regularly
inspect and assess the licensees training arrangements. This is also carried out during
targeted inspections by human factors specialist inspectors.
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ARTICLE 12 - HUMAN FACTORS

Text of Article 12:
‘Each Contracting Party shall take the appropriate steps to ensure that the capabilities
and limitations of human performance are taken into account throughout the life of a
nuclear installation.'

This section of thereport covers:
- human performance (paragraphs 12.1 to 12.2);
- methodsto prevent, detect and correct human errors (paragraphs 12.3 to 12.17);
- managerial and organisational issues (paragraphs 12.18 to 12.35);
- roleof theregulatory body (paragraphs 12.36 to 12.42);

Human performance

12.1 The UK recognises that human performance plays an important role in ensuring the
safety of a nuclear instalation throughout every stage of its life cycle - from design,
construction, commissioning and operation through to decommissioning. Human factors are
concerned with all aspects of human performance, and the factors affecting this performance,
which can impact on the safe operation of a nuclear installation. Therefore human factors
analysisis applied as appropriate to all activities and functions related to nuclear safety.

12.2 The HSE's SAPs {Ref. 2} form a basis against which the regulatory assessment of
human factors is carried out. They identify explicitly the need for a nuclear licensee to
consider a comprehensive set of influences on human performance.

Methods to prevent, detect and correct human errors

12.3 Thelicensee carries out fault analysis to identify initiating events that may occur due to
human error and to identify operator safety actions. In general, where a plant failure or
incorrect operation leads to a need for safety system operation, the plant is designed so that it
is rendered safe by the action of passive or engineered features. These, in general, offer
greater reliability than the human operator, especially where rapid safety system operation is
needed.

Analysis of Operator Safety Actions

12.4 Anaysis of the safety functions and actions required of the operators demonstrates that
tasks are feasible, and that they can be performed safely and reliably in the time available.
Where appropriate, task anaysis is carried out to identify the operator actions required to
monitor the plant, diagnose plant state, make decisions and implement actions. It takes
account of the physical, physiological and cognitive demands which may be placed on the
operator and on teams of operators. It addresses the potential consequences of failure to
perform the safety actions successfully, and the potential for recovery from error.

125 Task analysis provides a primary input to inform decisions on plant staffing, and on the
equipment and other facilities which are provided to support the operator. In particular, it is
important to the design of the user interface, and also provides a basis for developing
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procedures and the content of personnel training. It influences the way in which the job is
organised, as well as being used to determine the feasibility of individual tasks.

Probabilistic Safety Assessment and Human Reliability Analysis

12.6 The probabilistic safety assessment (PSA) provides quantitative assessments of the risk
to safety arisng from plant designs and operations. The PSAs highlight significant
contributors to risk, and take into account the impact of human activities and operations on
safety. The licensees ensure that al relevant operator actions are identified in the PSAs, and
suitable methods are used to assess the potential errors associated with these actions and to
determine human error probabilities.

12.7 The initial stage of the human reliability analysis identifies potential human errors
which can impact on safety. The error identification process is rigorous and thorough. It
enables the specification of all human errors which could reduce the reliability of the system
being examined.

12.8 Quantitative estimates of human error probability are produced for the significant
human errors defined during the error identification process. The probabilities reflect
influences on performance arising from psychological factors and other task-specific factors
(e.g. stress, the physical environment, training, working practices, time constraints, adequacy
of procedures and User Interface, etc.).

12.9 The potentia for dependencies between separate operator actions (either by the same
or by different operators) is assessed and the results are factored into the PSA. The potential
for recovery from previous errors is also examined - this is especialy pertinent where long
timescales are available to take corrective action.

12.10 The licensee identifies potential improvements as part of this analysis and uses this
information to ensure that risk is reduced so that it is as low as reasonably practicable
(ALARP).

User Interface Design

12.11 The design of the User Interface should follow good human factors practice, to ensure
that it is compatible with human psychological and physical characteristics and to enable the
required tasks to be performed reliably and efficiently. For any new design, a structured User
Interface design process is adopted and relevant standards are applied. In particular, the User
Interface for the Main Control Room (MCR) is based on a comprehensive and systematic task
analysis which identifies the operational requirements during normal, transient and fault
conditions. The User Interfaces of existing nuclear installations have been subject to scrutiny
during the PSR processes (see Article 14) in order to ensure that they are fit for purpose.

12.12 The MCR enables the operator to carry out safety functions and tasks during normal
operations, postulated fault conditions and, where practicable, severe accidents. Adequate
provisions are available in the MCR and at emergency locations to enable the monitoring of
plant state in relation to safety, and the taking of any necessary safety actions. Due attention
is given to the specification and design of local control stations and to equipment employed
during other activities which have the potential to impact upon plant safety (for example,
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maintenance and testing equipment and computer-based systems used to present operating
instructions).

Operating and Maintenance I nstructions

12.13 Operations are controlled and carried out in accordance with Operating Rules (ORS).
ORs define, or refer to lower tier documents which define, the limits and conditions necessary
for the plant to remain within a safe operating envelope. Instructions are provided in order to
implement the OR limits and conditions and to support examination, inspection, maintenance,
testing activities and plant operations. Written instructions support correct operator
performance and ensure that operations are performed in a well-defined and controlled
manner.

12.14 The licensee must ensure that the technical content of the instructions is correct, and
that the design and presentation of instructions enables users to follow them accurately and
reliably. The instructions are subject to a process of verification and validation to ensure that
they accurately represent operational requirements and are compatible with the design of plant
and equipment. The licensee provides suitable arrangements to implement the ORs and
instructions.

Working environment

12.15 The working environment can impact upon human performance, and the licensee
considers environmental factorsin its analyses of operator actions including noise, thermal and
lighting conditions, communications facilities and the design of the workplace.

12.16 Adeguate means of access to, and escape from, areas of plant which may be affected
by any internal, externa or radiological hazard are provided. Also, personnd are physicaly
protected from direct or indirect effects of an incident. Safety-related structures, systems and
components are designed and laid out to facilitate inspection, maintenance, modification,
repair and replacement. The licensee ensures that such protection (which may include
persona protective clothing, instrumentation indicating radiation and airborne activity levels
etc) is compatible with the demands of the tasks the person may be required to perform.

Training
12.17 Training is considered under paragraphs 11.25 to 11.28.

Managerial and Organisational issues

12.18 The safe operation of the plant depends on the technological systems and on the
people who interact with those systems. Both of these factors can be affected by the safety
management systems and safety culture at the installation. In recognition of this, licensees
have formal management systems and procedures which seek to ensure safe operation.

12.19 The importance of appropriate management systems is recognised in the UK's Health
and Safety legidation. The Management of Health and Safety at Work Regulations (1992)
{Ref. 23} are of general application to any work activity (see paragraph 7.20). HSE has
issued guidance on 'successful health and safety management' to industry concerning the

Rev. 1 41



elements of a successful health and safety management system that are appropriate to meet
these statutory requirements (HSG65) { Ref. 31}. These include:

- clear hedlth and safety policies

— good organising and planning functions

—  provisionsto monitor and measure performance
- anauditing, review and feedback process.

12.20 The HSE's SAPs {Ref. 2} include a section concerned with management systems.
Formal provisons for the investigation and reporting of events are also an explicit
requirement. The UK licensees have a system for reporting receipt and assessment of reports
of nuclear plant events and are members of World Association of Nuclear Organisations
(WANO), and as such share operating experience internationally. In addition, the HSE
operates the IAEA's Incident Reporting System (IRS) on behaf of the UK. This provides
another forum for international exchange of operating experience.

Safety Culture

12.21 NuSAC (see paragraph 8.20) has produced documents on Training' and 'Organising
for Safety {Refs. 32 and 33} which have informed the UK awareness of, and approach to,
safety culture - the attitudes, values and practices which emphasise and maintain safety as the
overriding priority.

12.22 While licensees have forma management systems and procedures to assure safe
operation, they also recognise the importance of having a positive safety culture. The nuclear
licensees know that developing a good safety culture involves gaining the commitment and
enthusasm of saff involved in plant safety, as well as ingtituting good management
procedures. A range of initiatives to enhance safety culture have been implemented. The
suitability of a particular type of initiative will vary from licensee to licensee and on the
prevailing culture within and between that company's sites. Safety culture is being enhanced
through organisational approaches, such as the involvement of staff in TQM (total quality
management), regular safety communications (newsletters, seminars etc.), safety performance
monitoring, audits and reviews, safety awareness training, provision of adeguate resourcing
for operational feedback etc.

12.23 The licensees work in relation to safety culture is considered below under four broad
headings: leadership; communications; individual awareness and involvement; and learning.

Leadership

12.24 All the UK licensees have clear positions on the importance of safety in their '‘Company
vison' statements and the goals of their corporate business plans. Placing the maintenance and
improvement of safety alongside other business goals has brought benefits in terms of wider
staff involvement. In particular, monitoring the safety improvement activities through the
same 'accountability review' process as other business activities ensures that they are given
appropriate priority. It also reinforces the message that they are part of the core business.

12.25 One company has set improvement of leadership as a particular business goal. Each
business unit is performing a self-assessment using the European Foundation for Quality
Management business excellence model to identify the most important areas for improvement.
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Another technique being applied is the use of Safety Enhancement Plans for developing,
communicating, understanding and monitoring the strategy at each site to improve safety and
safety culture. These form part of each location's business plan and outline the activities which
will be undertaken to improve safety in the plan year. A mechanism is also provided for staff
to contribute ideas for improving safety. Specific safety enhancement 'enablers and ‘results
are in each of another licensee's station business plans.

12.26 Yet another technique being used is the International Safety Rating System (ISRS) to
set improvement targets across the full range of safety management activities. Managers are
accountable for improvements in each area.

Communications

12.27 Each licensee is striving to achieve a more open approach to event reporting, for
example, by encouraging the reporting of abnormal conditions or 'near-miss events. A wide
range of improvements to the communication process are encouraged by the use of ISRS
within each company. Particular examples are: greater coverage by team briefing and other
corporate information services, regular Group Safety Meetings; involvement of supervisors
and mangers in face to face informal discussions with staff on topics chosen by the staff.

12.28 To gauge company culture all the licensees have conducted general staff attitude
surveys and specialist safety culture surveys. The lessons learned from these surveys are fed
into the business planning process to inform the location's safety enhancement activities.

12.29 At many nuclear installations pocket booklets have been developed in specific areas
explaining management's expectations of standards and bridging the gap between training and
procedures. Some, for example, promote better understanding, with responsible station and
contractor personnel being clearly identified and photographed; other pamphlets apply to
individual departments.

12.30 One operator has established a Contractor Safety Forum at each nuclear installation
which enables station management to involve contractors management in agreeing safety
objectives and measures. These forums have helped improve communications both between
the licensee and individual contractors and between different contractor companies.

I ndividual awareness and involvement

12.31 All the operators have continuing programmes of safety awareness training to ensure
that all staff appreciate the potentia impact of their work on safety. Additionally, al the
companies have used training programmes based around the STAR (Stop, Think, Act,
Review) concept to provide atool for individual safety improvement.

12.32 One operator has developed a specia safety awareness training pack for first line
supervisors and is looking at training covering strategic safety matters for senior managers.
Another operator uses the STAR concept as an integral part of investigations as to why
something happened. These investigations sometimes highlight non-application of the STAR
principles and the resultant consequences. Likewise, correct application of STAR techniques,
that result in avoiding potential safety incidents, are identified. The lessons to be learned are
communicated to staff at Team Talks and Group Meetings as part of the continuing process of
emphasising the advantages of the STAR techniques.
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12.33 The licensees seek to involve staff in a range of improvement initiatives, to promote
persona development and awareness. All staff have taken part in Safety Culture seminars,
and, following significant human performance events, al personnel involved participate in the
preparation of a report for the Station Incident Panel and the Company Safety Supervisory
Board.

Learning

12.34 In the UK the nuclear utilities co-operate in programmes of Peer Evaluation and
Operational Experience Feedback. Additionally, they participate in the programmes of
WANO, the IAEA and the Institute of Nuclear Power Operations (INPO) which give awider
perspective on performance. As well as the professional, focused critique which a station
gains from an Evaluation or an IAEA Operational Safety Review Team (OSART) mission, the
many staff who help conduct such reviews bring home valuable insights and ideas, which can
be applied at their own stations.

12.35 A continuing concern with feedback and review processes is the potential for new
activities and corrective actions to be spawned more quickly than the existing ones are
completed. All the companies are aware of weaknesses in this area and, for example, one has
recently increased focus in this area by requiring stations to set targets on completion of
actions arising from Peer Evaluation and event investigation. Another operator has also made
the completion of actions a specific objective. A third has long established Incident Panels
which place and track all actions associated with events.

Role of HSE in Human Factors Assessment & I nspection

12.36 Human factors analysis requires scrutiny of design processes in order to confirm that
due consideration has been taken of human factors issues. It also requires an examination of
the way in which human factors principles have been implemented in practice throughout the
life cycle of the nuclear installation. HSE therefore adopts an integrated approach to human
factors analysis which combines assessment and inspection:

HSE Human Factors Assessment

12.37 Assessment of the licensee's treatment of human factors is made throughout the life
cycle of a nuclear instalation. When a safety case is submitted to HSE, nuclear site
inspectors, project managers and human factors specialists agree on the scope of any human
factors assessment work which is appropriate to the case in question. HSE places considerable
emphasis on the inclusion of human factors analysis in the early stages of plant design in order
to ensure that the design properly reflects the capabilities and limitations of human
performance.

12.38 Some aspects of human factors are specifically addressed by the nuclear site Licence
Conditions (eg LC 10 - Training, LC 12 - Suitably Qualified and Experienced Persons), and
compliance with these LCs is monitored as part of the nuclear site inspectors normal duties.
Hence HSE's nuclear installation inspectors are trained to identify human factors concerns
which they discuss with the licensee or raise with HSE's speciaist human factors inspectors.

Rev. 1 44



12.39 The HSE's human factors inspectors proactively identify areas for examination based
on their awareness of issues which have been raised from a variety of sources, including
national and international operating experience, developments in human factors techniques and
research and discussions with HSE and licensee personnel. HSE also maintains exchange
arrangements on human factors, and other technical areas, with regulatory bodies and research
establishments in other countries.

Methods of Regulatory Assessment

12.40 HSE human factors assessment methods take two principal forms. examination and
discussion of the licensee's human factors analysis; or inspection. Considerable emphasis is
placed on ensuring that the licensee has carried out appropriate analysis and that the results of
this analysis are factored into the plant design process and the way in which the plant is
subsequently operated.

12.41 The HSE also carries out targeted inspections of human factors-related issues. Such
ingpections provide confidence that the licensee's human factors analyses have been
implemented in practice. All areas of human factors can be examined in this way, but particular
emphasis is given to targeted inspection of the licensee's management of safety and training
arrangements. This reflects not only the significance of these areas, but also the fact that they
can be subject to more regular change than other factors such as the User Interface.

12.42 With regard to assessment of safety culture, HSE considers it important that the
licensees 'own' their safety culture. It is considered neither practicable nor desirable to compel
a licensee to adopt a culture advocated by the regulator. The regulatory approach to this
issue, therefore, is to seek information which allows HSE to make judgements about the
licensee's safety culture, by reviewing indicators of plant and personnel performance, and to
use these observations to encourage and support licensee initiatives to promote improvements.
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ARTICLE 13- QUALITY ASSURANCE

Text of Article 13:
'‘Each Contracting Party shall take the appropriate steps to ensure that quality assurance
programmes are established and implemented with a view to providing confidence that
specified requirements for all activities important to nuclear safety are satisfied
throughout the life of a nuclear installation'.

This section of thereport covers:

- regulatory policy and requirements (paragraphs 13.1 to 13.2);
operators Quality Assurance programmes (paragraphs 13.3 to 13.4);
operators implementation (paragraph 13.5to 13.9);
operators assessment (paragraphs 13.10 to 13.11);
regulatory control activities (paragraphs 13.12 to 13.15).

Regulatory Policy and Requirements

13.1 In the UK, Quality Assurance (QA) is an essential part of a licensee's safety
management system. It provides a disciplined approach which ensures that arrangements are
in place covering al safety-related activities throughout the life of the plant. In order to give
further confidence, it is important that the part of the organisation responsible for monitoring
the implementation of QA arrangements has sufficient authority and independence from
commercial pressures. The QA functions within the licensees organisation are given this
authority and independence.

13.2 LC 17 on QA (see Annex 4) requires licensees to set out the manageria and

procedural arrangements that they use to control and monitor actions necessary in the interests
of safety, and to demonstrate compliance with other LCs (and in particular, the arrangements
made under them) and any other relevant legidation. LC 17 applies throughout the life-cycle
of a nuclear installation - sSiting, design, construction, commissioning, operation (including
mai ntenance and modification), and decommissioning - and to all activities associated with the
safe operation of the installation. Each phase in the life of a nuclear installation is covered by

adocument, usually called a QA Programme, which describes the commitment to the adoption
of QA principles. The documented arrangements are prepared by the licensee prior to the
commencement of any of the phases of the plant. QA is addressed by the SAPs { Ref. 2}.

Operator's QA programme

13.3 A licensee's QA arrangements include:

0] A QA programme that describes the overall management and procedures to
provide quality assurance for execution of a specific contract or project for a nuclear
installation at any stage in its life-cycle. The QA programme identifies lower level
documents and procedures for implementing the various activities. This includes the
methods for assuring that items and services are in accordance with their safety
requirements and the plant or equipment is operated in accordance with the
appropriate procedures. The QA programme identifies arrangements which, when
implemented, assure compliance with appropriate standards and the associated
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documentation. The training and qualifications of persons involved in ensuring the
appropriate quality are also addressed.

(i) Organisational requirements for the programme referred to in (i) are specified.
This includes the functiona responsbilities, levels of authority and lines of
communication for the management and the direction and execution of the programme.
The organisational structure and responsibilities cover, when appropriate, al stagesin
the life-cycle of the plant. The purpose of this is to ensure that the work reaches the
required standard and can be verified.

(@ili)  Inspection and surveillance requirements are defined for any activity affecting
quality. This verifies that instructions, procedures and drawing requirements are
followed.

(iv)  Thereisatiered approach to carrying out audits which ensure that there is an
overall periodic check on arrangements. Self audit and independent audit are used to
ensure sufficient and effective use of resources.

13.4 The formal arrangements for QA are based on national and international standards.
These arrangements identify those activities and systems that are important to safety. A
graded approach to the application of management controls, appropriate to the level of safety
required, is applied. The documented system is designed to allow systematic monitoring,
which gives confidence that intended actions have been completed to defined requirements and
that any deviation from such requirements, including managerial control, is identified and
corrected.

Operator's I mplementation

13.5 Each licensee's approach to QA arrangementsisin line with the IAEA's Nuclear Safety
Standards Code no. 50-C-Q " Quality Assurance for Safety in Nuclear Power Plants and other
Nuclear Installations' { Ref. 34} and International Standards for Quality Management Systems
(ISO 9000 series) {Ref.35}. Also, the UK has a standard explicitly addressing the
responsibilities of the owner of a nuclear installation (BS 5882 'Specification for a Total

Quiality Assurance Programme for Nuclear Installations) { Ref. 36} .

13.6 Each licensee has a QA programme document describing the overall management and
procedures for operation of nuclear installations. The QA programme includes a

- policy commitment that all activities significant to the overall management and
procedures for operation of the nuclear installation will be carried out in accordance
with the Quality Management System,

- description of the organisation and allocation of responsibility;

- description of the procedures and instructions that implement requirements.

13.7 Typically within each nuclear installation, QA documentation is organised using a

tiered approach. At the highest level (level 1) isthe QA programme. Below that at level 2 are
the management procedures which describe how arrangements affecting safety are developed,
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implemented and reviewed. The lowest level (level 3) comprises the task instructions, quality
plans and records.

13.8 All activities within the licensee's organisations which are significant to safety are
carried out in accordance with written instructions. A 'graded’ approach is normally taken to
ensure that instructions and other ‘controls are established commensurate with the safety
significance of the activity. Instructions are generaly written for use by a suitably qualified
and experienced person. Instructions also identify the information to be generated and
retained to demonstrate the satisfactory completion of a task.

13.9 Procurement of items and servicesis closaly controlled to ensure that the specification
is complete and adequate with respect to safety requirements. Records, inspections, audits
and feedback from usage demonstrate that the specification of the item delivered for use, or
the service provided, is met.

Operator's Assessment

13.10 The adequacy and effectiveness of the QA system in each nuclear installation is
assessed by the licensee using a programme of management reviews and audits. Each system
is examined over a defined period and the corrective action taken when a need for change is
identified.

13.11 Records are preserved to demonstrate compliance with regulatory requirements and
for the commercial and safe operation of the plant. Preservation media and conditions of
storage are commensurate with the safety significance and period of storage. Some records
are required to be preserved for well over 30 years.

HSE's regulatory control activities

13.12 The HSE assesses the adequacy of the licensee's QA arrangements to ensure that these
fully address the requirements of the nuclear site licence. In doing so it is expected that these
arrangements will be consistent with the requirements of current national and international
standards on quality management and HSE's Safety Assessment Principles (SAPs). The
nationa and international standards include, as appropriate, the IAEA Nuclear Safety
Standards Code of Practice 50-C-Q "Quality Assurance for Safety in Nuclear Power Plants
and other Nuclear Installations’ {Ref. 34}, BS 5882: 1996 "Specification for a total quality
assurance programme for nuclear installations' {Ref. 36} and applicable requirements of 1SO
9000 "Quality Systems. Model for quality assurance in design, development, production,
installation and servicing” { Ref. 37}.

13.13 Monitoring against LC 17, referred to in paragraph 13.2, is conducted as part of
programmed inspection by the nominated site or project inspector to confirm the continued
adequacy of arrangements and compliance with them. Site or project inspectors will request
appropriate assistance from a QA or management system specialist from within HSE as
required. The assessment work carried out by the specialist may consist of a review of
documentation provided by the licensee as part of a safety case proposal. This documentation
will be assessed against appropriate requirements in the standards identified in the last
paragraph. Arrangements may also be made to conduct a targeted inspection on site, which
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will involve a structured programme using auditing techniques. HSE QA specialists also hold
regular meetings with their counterparts in the licensees corporate organisations or site QA
departments to monitor and discuss changes and developments to the licensees arrangements.
Actions arising from these meetings are reported to the site inspector (if not in attendance) and
are closed out by the QA specialist or site inspector, as appropriate.

13.14 Inspections of safety management systems are also carried out by specialistsin QA and
safety management systems. These inspections are used to monitor arrangements to meet
requirements laid down in HSE-developed guidance (HSG65) {Ref. 31} which has been
adopted as one of the models in BS 8800:1996 "Guide to Occupational Health and Safety
Management Systems' {Ref. 38}. The information gathered during these inspections is
relevant to the general topic of management systems since the quality management system
provides the basis on which the safety management system is built.

13.15 The HSE's NSD is developing a management system using applicable requirements of
BS EN SO 9001:1994 { Ref. 37} as aframework to ensure the quality of its own work.
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ARTICLE 14 : ASSESSMENT AND VERIFICATION OF SAFETY

Text of Article 14:
‘Each Contracting Party shall take the appropriate steps to ensure that:

(1) comprehensive and systematic safety assessments are carried out before the
construction and commissioning of a nuclear installation and throughout its
life. Such assessments shall be well documented, subsequently updated in the
light of operating experience and significant new safety information, and
reviewed under the authority of the regulatory body;

(i)  verification by analysis, surveillance, testing and inspection is carried out to
ensure that the physical state and the operation of a nuclear installation
continue to be in accordance with its design, applicable national safety
requirements, and operational limits and conditions.’

This section of thereport covers:

- description of the UK's safety case regime (paragraphs 14.1 to 14.24);
a summary of generic results of monitoring and periodic safety assessments
(paragraphs 14.25 to 14.27);
verification programmes - preventive maintenance, In-Service Inspection, ageing
processes evaluation (paragraphs 14.28 to 14.41);
regulatory validation activities (paragraphs 14.42 to 14.54).

The UK's safety case regime

14.1 Licensing UK nuclear installations is described in paragraphs 7.26 to 7.33. In addition,
the way that HSE sets safety standards using the TOR principle and SAPs is described in
Annexes 7 and 8.

14.2 The assessment and justification of the safety of a nuclear installation starts before
construction commences by the production and development of safety analysis reports by the
licensee. The safety case consists of a tiered set of these safety analysis reports covering a
range of topics, from genera safety principles through to detailed aspects of design and
operation. This set of documents provides a written justification of the safety of the
installation (eg evidence to support the selection of the concepts and processes, detailed data
used in calculations for specific components calling, as necessary, on specific research and
development programmes).

14.3 The safety case is continually developed and updated as the installation progresses
through the stages of its life, for example, during design, construction, commissioning,
operation, and finally for decommissioning.

14.4 At all stages in the life of the nuclear installation, its safety case technical content is
reviewed by HSE. In addition, HSE's nuclear installation inspectors verify, by direct site
inspection, that the installation and its operation remain in accordance with its current safety
case.
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Licence Requirementsincluding Review Periodicity

145

Licence Conditions (LCs) (see paragraphs 7.29 to 7.33 and Annex 4) attached to the

nuclear site licence require the licensee to put in place arrangements to ensure that adequate
safety documentation is produced. In particular:

LC 14 "Safety Documentation” requires the licensee to make arrangements for the pro-
duction and assessment of safety cases consisting of documentation to justify safety dur-
ing the life of the nuclear installation.

LC 16 "Site Plans, Designs and Specifications' requires a reference set of documents for
buildings and plant relevant to safety. Declared functions cannot be changed without a
formal amendment procedure.

LC 19 "Congtruction or Installation of New Plant” requires the provision of adequate
documentation to justify the safety of new plant.

LC 20 "Modification to Design of Plant Under Construction” requires the provision of
adequate documentation to justify the safety of any modification.

LC 21 "Commissioning" requires the provision of adequate documentation to justify the
safety of the proposed commissioning activity.

LC 22 "Modification or Experiment on Existing Plant” requires the provision of ade-
guate documentation to justify the safety of a modification or experiment on the plant.

LC 23 "Operating Rules' requires the licensee to demonstrate that there is an adequate
safety case for any operation which may affect safety.

L C 28 "Examination, inspection, maintenance and testing” requires the licensee to verify
limits and conditions by examination and testing.

14.6 These LCs ensure that the licensee produces and maintains a safety case of adequate
standard throughout the life of the installation.

14.7 There are formal requirements for other reviews arising from the following LCs:

L C 30 requires periodic shutdowns of nuclear installations. These shutdowns are for
the purpose of examination, inspection, maintenance and testing of any plant or process.
Before re-commencement of operation, the safety case is reviewed in the light of any
findings arising during the previous operationa period and during the shutdown and the
plant must be shown to be safe to operate until the next statutory outage. Periods be-
tween outages on nuclear installations vary from 2 to 3 years and must be explicitly de-
fined in the Plant Maintenance Schedule (see paragraph 14.32).

LC 15 requires a periodic review of the nuclear installation during which thereisa sys-
tematic review and reassessment of all of the safety case. This currently takes place on a
10 year cycle, unlessthere is a specific requirement for an earlier review.

Rev. 1 51



Purpose of a Safety Case

14.8 The nuclear installation licensees establish systems for the management of safety to
ensure that they operate their installations with adequate safety. These systems include the
production of safety cases. The licensee "owns', understands, endorses and make use of the
safety case at al stages of the installation's life. It defines the processes being undertaken
within a nuclear instalation, the hazards associated with these and the components and
procedures necessary to protect against or mitigate these hazards. The safety case shows: that
the plant and process are, and will remain, fit for purpose by identifying limits and conditions
on plant operation and maintenance; that the risks are adequately controlled; and how safety
significant issues have been and will be addressed.

Contents of a Safety Case

14.9 The safety case is the licensee's compilation of safety documents, including a summary
document called a safety report. This report and the safety documentation make reference to
supporting arguments and evidence, as well as to existing or proposed instructions,
procedures, arrangements and standards. The references may range from national or
international codes to corporate standards, criteria and procedures which provide
requirements for safety and the means to ensure that the process of producing the safety case
is properly controlled. The safety case also demonstrates compliance with appropriate
legidation, for example, the IRR85 {Ref. 17} and the Management of Safety at Work
Regulations { Ref. 23}. The safety case contains:

- A demonstration that the nuclear installation conformsto good nuclear engineer-
ing practices and sound safety principles. A nuclear installation is designed against a
set of deterministic engineering rules, such as design codes and standards. It usesthe
concepts of "defence in depth™ and "adequate safety margins'. The safety case provides
sufficient information to demonstrate that the engineering rules have been applied in an
appropriate manner. In particular, there should be a clear demonstration that all equip-
ment important to safety has been designed, constructed, operated, and maintained in
such away as to enable it to fulfil its safety function for its projected life.

— An analysis of normal operating conditions to show that resultant doses of ionising
radiation, to both members of the work force and the public are, and will continue to be,
below regulatory limits and, furthermore, are ALARP (see paragraph 15.7).

- An analysis of possible accidents. The analysisincludes the two complementary ap-
proaches of deterministic and probabilistic assessment. The deterministic approach is
used in the analysis of design basis accidents (DBAS) to demonstrate the capability of
the safety systems. Deterministic arguments may also be used in demonstrating that cer-
tain fault conditions do have negligible frequencies and hence do not require further
analysis. PSA provides a comprehensive, systematic and numerical analysis of the plant
and the role of its safety provisions, and demonstrates that the risk arising from the plant
is acceptable. The PSA requires engineering knowledge and judgement, and it isimpor-
tant therefore to have adequate referencing to establish a clear link with supporting
documentation.

- Thebasisfor the management of safety for people, plant and procedures by ad-
dressing: management and staffing levels; training requirements; maintenance

Rev. 1 52



requirements; operating and maintenance instructions, rules and contingency and emer-
gency instructions.

Safety Case Evolution

14.10 A safety case evolves as a plant or activity moves from one phase of its life-cycle to
another. It is updated or amended to take into account changing circumstances. This can
include: consideration of developments in safety standards; changes in engineering approach;
commissioning or operational experience feedback; and the implications of modifications and
non-conformances arising from work in the previous phase. It is important that the safety
significance of these aspects is examined and that the safety case is updated, as appropriate, to
reflect the current situation.

14.11 If changes are not properly managed to ensure the safety case does accurately reflect
the as-built, as commissioned or as operated plant, there can be safety implications. Thus the
documentation which forms the safety case is subject to appropriate quality assurance
procedures discussed under Article 13 and changes to the safety case are regulated as
modifications.

14.12 Supplementary documents may also be used to justify an activity at a point in time.
For example, a method statement may be prepared to demonstrate that the integrity of plant
will be maintained and quality ensured during installation work. Similarly, a temporary plant
modification may require definition to justify operations which are necessary, but outside the
normal operating envel ope described by existing rules and instructions.

14.13 The principal stages in the life-cycle of nuclear installation, the associated safety
reports, and their main purpose are shown in Table 2. Tables 3 to 6 give examples of the
purpose, use and content of safety cases at these stages. Many features are repeated from
report to report. However, the extent to which they are addressed in a particular report may
be different. For example, a more detailed description of a plant and its location may be
provided in a Pre-Operational Safety Report rather than for a Pre-Construction Safety Report.

14.14 Additiona stages may sometimes be included within a particular phase. For example,
construction may be sub-divided into stages such as laying foundations, building and civil
works, mechanical plant installation and electrical and control and instrumentation installation.
In these circumstances the safety case justifies the path proposed, taking into account the
constraints imposed on subsequent stages by the requirements of an earlier stage. It is
important that the safety case for the plant for one phase or stage is complete to ensure that
the case has been made to proceed to the next and difficult issues are not being ignored.

14.15 Changes in the purpose and use of a safety case at each stage can involve changes in
those responsible for preparing it. At the design stage, the safety case may be developed by a
design team who eventually hand over responsibility to the operator. In these circumstances,
QA documentation is required to address these issues in response to LC 17. This
documentation defines how information will be transferred, demonstrates that there are
mechanisms in place to ensure that responsibilities are clear, and ensures that the case is fully
adopted and implemented.

Modifications to the safety case
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14.16 Modifications to both the design intent of a new plant or the upgrading of facilitiesin
an old plant represent a change that affects the validity of the existing safety case. Other
modifications that could have an implication for safety will aso prompt a re-examination of
the safety case. They include: transitory operations (perhaps the replacement of an item of
plant that could lead to short term radiological hazards); changes to operations which require
minor reinterpretation; or a major change to the way the plant is operated which may require
the case to be completely rewritten.

14.17 In al these situations, consideration of safety must be full and complete, including any
necessary amendment of rules, instructions, plant procedures and training requirements to be
undertaken prior to ingtituting the proposed change. Consideration of such changes is an
essential element in the justification of the proposed modification. In order to maintain the
integrity and consistency of the safety case during this period, it is important that
methodol ogies and standards used widely within the safety case continue to be adopted. This
will alow, for example, the meaningful consideration of risk.

Reviews required by Licence Conditions

14.18 The licensee carries out reviews and re-assessments associated with the periodic
shutdowns required by LC 15 and LC 30. Each review will cover the operating period since
the previous review and will anticipate changes at the nuclear installation up to the next similar
review.

14.19 Thetopics covered by each type of review include such aspects as:

i) operating experience
i) mai ntenance, inspection and test results for reactor and auxiliary safety related
equipment

iit) modifications affecting safety of the plant

iv) fuel route history

V) the history of incidents and abnormal events

Vi) radiation doses to people on site

vii)  the accumulation and monitoring of radioactive waste

viii)  discharge of radioactivity and radiation and contamination levelsin and
around the plant

iX) plant structural changes due to operation and ageing

X) the management of safety at the plant.

Outage Reviews

14.20 Outage Reviews take place every 2 or 3 years for each reactor. They are directed
mainly towards demonstrating that adequate safety margins exist for the next period of
operation within current safety standards. At this point, confirmation is given to HSE by the
licensees that the nuclear installation and procedures are still in accordance with the safety
case and that future operations are therefore justified by the current safety case. HSE's
Consent to restart the reactor takes account of the findings of the outage review.
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14.21 In years where there is no requirement for an outage, a meeting is held by HSE at the
nuclear licensed site to review the plant and safety case status to maintain a regular overview
of the position.

Periodic Safety Reviews (PSRs)

14.22 PSRs were discussed under paragraphs 6.18 to 6.26. They are retrospective (learning
from experience) and prospective, in reviewing the impact of changes in safety standards,
expected lifetimes, uses, requirements, interaction with other plant and possible contingency
measures which may be required. The PSRs are designed to ensure that a thorough and
comprehensive review is made of the safety case at regular intervals throughout a nuclear
installation's life.  The reviews have become a well established feature in the licensing
requirements for nuclear installations, and are intended to be more wide ranging than a
restatement of the safety case. The objectives of the PSRs are:

i) to review the total current safety case for the nuclear installation and confirm
that it is adequate;

i) to compare the safety case with modern standards, evaluate any deficiencies
and implement any reasonably practicable improvements to enhance plant
sefety;

i) to identify any ageing process which may limit the life of the installation;

iv) to revalidate the safety case until the next PSR, subject to the outcome of
routine regulation.

14.23 In reviewing the total current safety case, the licensee reaffirms the validity of the
original safety case, reflecting on factors such as:

- theorigina safety standards to which the plant was built;

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

— the numerous safety assessments undertaken during the installations life.

14.24  Although the PSR may conclude that the safety case is adequate for another ten years,
this will be dependent upon the continuing satisfactory results from routine inspections.
Should any safety related factor emerge in the interim period which might throw doubt upon
the continuing validity of the safety case, HSE would require the licensee to resolve the issue
to HSE's satisfaction.

Summary of generic results

14.25 In al the PSRs reported to date, the HSE has concluded, after its assessment of the
licensee's review of the existing safety case, that the licensee has:

— identified and is implementing reasonably practicable improvements to plant and
procedures;
— carried out a systematic review of age-related degradation phenomena;
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— ensured that suitable monitoring and surveillance schemes are in place.

14.26 In reaching these conclusions, the HSE recognises that it is difficult to make long term
(that is, 10 year) predictions in some areas and these will therefore be subject to a programme
of regular reviews throughout future operation. Similarly, further work has been identified in
the PSRs which will enhance the current safety justification, which is additional to the plant
and procedural improvements, and will continue the programme agreed between HSE and the
licensee. HSE's agreement to continued operation is subject to satisfactory completion of this
follow-up programme as well as demonstration of continuing satisfactory results for the
regular test and inspection programmes that underpin the normal regulatory controls.

14.27 Specific areas where further work was identified included:

steel Reactor Pressure Vessdl structural analysis,

additional seismic hazard analyss;

additiona fire hazard anaysis,

probabilistic safety analysis and human factors anays's;
graphite core properties;

reheat cracking of stainless steel steam pipework;
consolidation of fuel handling safety case;

radioactive waste safety cases; and

control and instrumentation (including the Millennium Bug).

The list indicates the types of work identified from the findings of all the PSRs. The work
varied between the nuclear installations.

Verification programmes undertaken by licensees

14.28 All licensees categorise safety cases and proposals to modify the safety cases, to ensure
that the degree of assessment and verification and the clearance route (through independent
peer review and a nuclear safety committee) are commensurate with the safety significance.

Proposals to change the safety case for a plant are managed by the same process as proposals

to modify the plant physically.

14.29 Typicdly these require (at the highest level of safety significance) a proposal to be:

- verified in depth by suitable qualified and experienced persons who have not been in-
volved in preparing the proposal (but may be from the same organisation or working

group);

- assessed as satisfactory as to category and content through an independent nuclear
safety assessment by, or to the standards established by, the licensee's health and safety
function;

— considered by the nuclear safety committee (required by LC 13) which includes suitably

qualified and experienced persons from outside the licensee's organisation, with the li-
censee taking due notice of the advice given by the committee;
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- formally agreed by HSE.

14.30 At the lowest level of safety significance, the Station manager can authorise and
implement the proposal but must have sufficient documentary evidence to justify the category
allocated and this evidence is available to HSE inspectors.

Preventive maintenance

14.31 Maintenance activities compensate for time-dependent deterioration and maintain the
plant in a condition that meets design safety assumptions and optimum commercial outpuit.
Preparation of the overall nuclear installation maintenance and testing programme requires
consideration of the nuclear safety case; requirements of safety legidation (such as the
regulations for safe operation of pressure vessels); requirements of the insurers of plant items;
and the recommendations of the manufacturers of the equipment. The programme defines
(within the work control system) the activities, who is responsible for their specification and
implementation and the interval's between maintenance activities.

14.32 That part of the programme which is related to meeting the nuclear safety case, in
respect of plant integrity and reliability, is called the Plant Maintenance Schedule, prepared in
accordance with the requirements of LC 28. The categories normally used to place items on
the Plant Maintenance Schedule are:

1. support of safety arguments where component failure results directly in a beyond
design basis accident or inability to achieve safe reactor shut down;

2. support of safety arguments where component failure could result in a consequential
falure asdefined in 1.;

3. routine performance tests to generate data supporting safety case assumptions,

4. maintenance or replacement of safety related items to sustain reliability clams in the
safety case;

5. regular surveillance of plant operation and condition for unforeseen events.

14.33 In the design phase, diverse and redundant systems and plant are provided to ensure
that safety-related systems meet the safety performance criteria, making due allowance for
active and passive failures and realistic maintenance requirements. These include issues such
as the time taken to perform preventive maintenance and the time taken to correct defects. A

key operational issue is that additional plant surveillance and operational constraints are
imposed when an ‘urgent maintenance state' arises due to limited plant availability (for testing,

preventive maintenance or as the result of plant defects).

14.34 The testing, maintenance and inspection strategy ensures that the plant is kept in
accord with overall requirements for the design. The safety objectives of the strategy are to
ensure:

the integrity of all safety related plant to meet plant operating conditions;
sufficient safety related plant is aways available to meet the safety case;
the reliability of plant remains within safety case assumptions;

plant operation within safety case assumptions can be demonstrated.

E NN

14.35 Testing, maintenance and inspection complement one ancther as:
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Testing ensures that the plant which is required to perform a safety-related function is
capable of carrying out that function. It is particularly important as a routine activity
when applied to plant which is not normally running or after maintenance work has
been carried out.

Maintenance is carried out to restore plant to its design condition. It may arise as a
result of:

- testing which hasrevealed afailed or failing state;

— engineering judgement that a time or running-hours dependent failure mode exists
where testing is inappropriate;

- falurein service.

Inspection is carried out to check the integrity of plant by visual, non-destructive or
destructive examinations.

14.36 Preventive maintenance covers testing and re-calibration of instrumentation systems,
overhaul of items in situ and the replacement by new or serviced items and components at
outages. The results of testing and maintenance of safety related items and components are
reviewed by persons who are aware of the safety case assumptions and preserved in a plant
history. This data enables reviews of the appropriateness of the intervals and activities to be
undertaken to optimise maintenance work to minimise interference with the plant, operator
radiation dose and cost.

In-Service Inspection (1SI)
14.37 In-service Inspection is normally carried out when plant is shut down but consideration
of accessibility, cost, operator dose and time to complete the cycle of testing may lead to the
development of on-load techniques. Some of the types of inspection carried out on reactor
plant are:

— inspection of pressure-retaining mechanical components against the requirements of de-
sign codes involving visual, surface and volumetric non-destructive examinations,

— inspection of components whose failure has been deemed to be incredible in the safety
analysis. These inspections use the same techniques as above and the results are gener-
ally linked to specific structura integrity analysis to confirm that the plant is fit for con-
tinued operation;

— destructive examination of components and samples. As part of the design, sufficient re-
dundancy may have been introduced into the plant to alow the withdrawal of compo-
nents for destructive examination, for example, the stressng tendons within a
pre-stressed concrete pressure vessel. A proportion of nuclear fuel is subjected to post
irradiation examination to confirm design assumptions and support safety cases for in-
creased irradiation. The designer will aso introduce material samples which can be
withdrawn and analysed for data on mechanisms such as neutron embrittlement of steel
and graphite core weight loss due to oxidation by the carbon dioxide coolant.

14.38 The interval between in-service inspections is often linked to the operational period
between statutory shutdowns of the reactors. For reactors with pressurised or on-load
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refuelling, the inspection and maintenance requirements will determine the operating period.
For the PWR, the refuelling cycle determines the period of operation at power.

Ageing process evaluation

14.39 As noted above, the inspection requirements from the safety case will include those
plant deteriorations of which the designer is aware, such as instrumentation drift, fatigue
failure and bearing wear and longer term mechanisms such as embrittlement and graphite
oxidation which may be termed ageing processes. However, potential failure or wear
mechanisms may exist outside the designers knowledge and the later in the design life of an
installation, the more probable that such unexpected phenomena will become apparent as a
result of the maintenance, testing and inspection part of the Plant Maintenance Schedule. For
this reason, the importance of the Maintenance Schedule, and the necessary research, analysis
and assessment to support continued operation increases with the age of the plant.

14.40 The graphite reactor cores and elements of the associated steel support structures are
examples of components susceptible to changes induced by ageing mechanisms in gas-cooled
reactors (by oxidation, corrosion and erosion) and which cannot be renewed should they
become affected to an unacceptable degree. Monitoring, inspection testing and regular safety
assessment of these components are consequently of great importance in demonstrating their
fitness for purpose. Examples of the reactor internal ageing process evaluation are;

Graphite Core Oxidation - graphite specimens were tested in experimental reactors
and installed in reactors prior to operation at power. These can be withdrawn at
intervals for analysis. In addition, further specimens can be taken from the graphite
core during shutdowns and channel flux shape can be measured with the reactor at
power.

Steel Structures - steel is subject to embrittlement from neutron irradiation, oxidation,
fatigue, fretting and creep. Where the design does not allow for access to carry out
remote visual or non-destructive inspections, predictive analysis and limited inspections
are used to confirm that this mechanism is not life limiting. The nearer a reactor gets
to its design life, more rigorous and extensive examinations and inspections are
necessary to provide this assurance before the reactor is returned to power.

14.41 Other ageing processes which have been recognised and are the subject of specific
plant programmes or routine inspections relate to civil engineering structures, electrical
cabling insulation and specific components and mechanisms.

Regulatory validation activities

14.42 HSE's nuclear installations inspectors check that appropriate standards are developed,
achieved and maintained by the licensees. HSE also takes the following actions:

— it confirms that licensees establish, manage and maintain safety requirements for the pro-
tection of employees and members of the public;

— it assesses the safety of proposed and existing sites and nuclear installation designs; and

— it ingpects nuclear installations for compliance with these requirements at all stages from
construction to operation and eventual decommissioning.
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14.43 In the course of its nuclear regulatory work HSE scrutinises the activities of licensees
both at their licensed nuclear sites and through assessment of the licensees written safety
submissions.  Inspectors examine the licensees safety cases to satisfy themselves that the
safety claims of the licensees are justified or demonstrated. For site inspections HSE uses the
safety case to help prepare inspections and to determine parameters and values against which
to judge the safety of plants. Both general and specific targeted inspections are undertaken.

Assessment

14.44 HSE's NSD has staff with awide range of nuclear installation expertise, the majority of
whom have direct experience of working in the nuclear industry. Assessment of safety casesis
undertaken by nuclear instalations inspectors, with the necessary technical speciaism,
sampling the key aspects of a safety case using the SAPs {Ref. 2} as the standard against
which to judge them. The technical expertise of the staff is used to select the issues to be
pursued in depth. HSE's nuclear project or site inspectors bring together and integrate the
findings from assessment of the different technical areas, and provide an overview of a safety
case.

14.45 Extensive discussion between the different technical assessors and their project or site
colleagues, together with face to face discussion with the technical experts of the licensee, is
used to clarify and test the claims made in the cases. The overal judgement of acceptability is
based on the full range of assessment advice. The assessors make recommendations, if
appropriate, on where safety can be improved. These recommendations are discussed with the
licensee and a programme to implement improvements is usually agreed. If agreement cannot
be reached with the licensee, and the issue is considered to be of sufficient importance by
HSE, enforcement action to achieve compliance can be undertaken, using the powers
discussed in Annex 2.

14.46 The contents of safety cases may vary due to differences in design between different
nuclear instalations, but HSE looks for certain characteristics in the licensees safety case
submissions. They are:

Completeness: All significant threats to safety must be identified and the plant must
incorporate adequate protection against these. Any additional risks
from threats to safety, foreseen but not specifically analysed or
protected against must be shown to be negligible.

Clarity: There must be alogical presentation of the plant, system and processes and the
safety justification that applies, with clear referencing of supporting
information and clear identification of conclusions and
recommendations.

Objectivity: The claimsin the safety case must be supported as far as reasonably
practicable with factual evidence. The necessary understanding of the
behaviour of novel systems or processes should be established from
appropriate research and devel opment.

Correctness: Methods and codes used to demonstrate safety must be fit for purpose.
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14.47 If a safety issue is judged to be of sufficient importance then HSE will commission
parallel analyses and research to allow additional input into the regulatory judgement process.
In addition, if insufficient in-house expertise is available to validate a key safety case claim or if
additional views are required, HSE uses externa recognised independent experts in the
appropriate technical field to help to inform its judgement.

14.48 HSE's SAPs{Ref. 2} (see Annex 8) form aframework which is used as a reference for
technical judgements on the adequacy of licensees safety cases. They aso assist HSE in
applying a consistent and uniform approach to its assessment process. In carrying out an
assessment, the HSE assessors judge the extent to which the safety submission shows that the
design of the plant isin conformity with the relevant SAPs, noting that not all of the principles
are applicable to every licensed site.  Some of the SAPs embody specific statutory limits.
Apart from these, the SAPs should be met, so far as is reasonably practicable, which is a
requirement of the HSW Act. There can, therefore, only be a rigid interpretation of the
principles that reflect statutory limits.

14.49 The SAPs are aimed primarily at the safety assessment of proposed (new) nuclear
plants However, they are used in assessing existing plants. In this case the SAPs are
augmented by L Cs which require arrangements to be made, procedures written, etc. that take
some of the requirements of the SAPs into aform more appropriate to an existing plant.

14.50 For the assessment of existing plants, there is a further point to be considered: the
safety standards used in their design and construction may differ from those used in plants
designed and built more recently. The existence of such differences is recognised by HSE's
nuclear installations inspectors when applying the SAPs in the assessment of modifications to
old plants. The ALARP principleis of particular importance to such assessments, and the age
of the nuclear installation and its projected life are important factors taken into account when
making regulatory judgements on the reasonable practicability of making improvements.

14.51 To judge the adequacy of the safety case HSE uses both quantitative comparisons of
the safety case numerical elements against criteria, and non-quantitative judgement. PSA is
part of a methodical accident analysis process which produces numerical estimates of the risk
from the plant. It provides a comprehensive logical analysis of the potential for things to go
wrong on the plant and the role played by the safety provisions. PSA enables weaknesses in
the design to be identified, anticipated and remedied at an early stage. In addition, it can be
used to reconcile the calculated risks against the licensee's criteria and against the relevant
SAPs. It provides evidence that confirms the plant is balanced, that is, that no particular class
of accident or feature of the plant makes a disproportionate contribution to the overall risk.

14.52 The magjority of the SAPs are engineering (or deterministic) principles. In creating a
design there are many choices to be made. Each choice involves to a greater or lesser extent
the use of judgement in technical, scientific or commercial issues. Not all of these judgements
are concerned directly with safety, but most will influence its achievement. The deterministic
SAPs provide inspectors with guidance on what to look for when judging the ALARP
arguments in a safety case. They represent HSE's view of good nuclear engineering practice.
They point to the provisions that in HSE's view would lead to a safe plant. PSA acts as a
cross-check on the level of safety achieved, so that the PSA and deterministic SAPs are
complementary.
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I nspection

14.53 HSE carries out planned inspections of nuclear licensed sites to monitor licensees
compliance with the LCs and the general requirements of the HSW Act. An inspector is
allocated to the nuclear installation site from the start of construction. This means that
frequent inspections and discussions take place, key tests are witnessed and the test reports are
checked. In addition, the speciadist nuclear installation inspectors who assess the safety case
often visit the site and key manufacturers works. They use their expertise to monitor the
construction of components important to safety and witness quality assurance procedures.

14.54 Once the reactor is operational, the nuclear site inspectors spend about 30% of their
time on their site. In particular they check that the licensee is meeting the licence conditions.
The site inspector is supported by other nuclear installation inspectors who carry out specialist
assessments or inspections as necessary. Safety audits or team inspections are also carried out
at nuclear installations on an aspect of their safety. For such actions, a multi-disciplinary
group of inspectors will visit the site. They make their findings known to the operator, so that
improvements are made, where appropriate.
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ARTICLE 15 - RADIATION PROTECTION

Text of Article 15:
‘Each Contracting Party shall take the appropriate steps to ensure that in all operational
states the radiation exposure to the workers and the public caused by a nuclear
installation shall be kept as low as reasonably achievable and that no individual shall be
exposed to radiation doses which exceed prescribed national dose limits.'

This section of thereport covers:
asummary of laws, regulations and requirements (paragraphs 15.1 to 15.7);
implementation measures (paragraphs 15.8 to 15.21);
regulatory activities (paragraphs 15.22 to 15.28).

Summary of laws, regulations and requirements

15.1 Under the HSW Act {Ref. 14} there are specific regulations for the radiological
protection of persons against ionising radiations arising from work activities. These are the
lonising Radiations Regulations 1985 (IRR85) { Ref. 17} and they arise from the European
Council Directive 80/836/Euratom { Ref. 39} (as amended by 84/467 Euratom) laying down
the basic safety standards for the health protection of the general public and workers against
the dangers of ionising radiations. IRR85 implement the provisions of this Directive, in as far
as they relate to those working on nuclear installations. Dose limitation under IRR 85 is based
on the restriction of exposure to ionising radiation, so far as reasonably practicable (usually
referred to as the ALARP principle in the UK, see paragraph 15.7), supported by dose limits
to workers and to members of the public. An Approved Code of Practice (ACoP) gives
practical guidance on the most appropriate methods of complying with the regulatory
requirements { Ref. 40} .

152 The requirements of the Directive and of IRR85 are consistent with the
recommendations of the International Commission on Radiologica Protection (ICRP). ICRP
recommendations, while not mandatory, are highly influentia internationally. In accordance
with its statutory role under the Radiological Protection Act 1970, the National Radiological
Protection Board (NRPB) advises the UK Government on the acceptability of those
recommendations. Following reappraisal during the 1980s of radiation doses and health
effects, ICRP recognised that the risks of exposure to ionising radiation were greater than had
previously been thought. ICRP published new general recommendations in 1991, known as
ICRP 60 {Ref. 41}, which updated the standards in ICRP 26 of 1977 and further developed
the conceptual framework. In particular, ICRP 60 draws a clear distinction between practices
(activities that increase human exposure) and intervention (actions taken to decrease human
exposure in an actual situation). Practices cover the normal activities associated with the use
of radiation sources, such as power generation. The most obvious example of intervention is
in actions taken to protect the public during and following a nuclear emergency (discussed
further under Article 16). The principles applying to practices, where controls can be
exercised over the exposure situation, are different from those applying to intervention. In the
latter case, a balance has to be struck between risks arising from the existing exposure
situation and the risks involved in intervention measures taken to reduce that exposure.
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15.3 In 1993 the European Commission published proposals for a revised Basic Safety
Standards Directive to reflect the latest recommendations of the ICRP (ICRP 60). The
revised Directive 96/29/Euratom { Ref. 42} was adopted on 13 May 1996 and gave Member
States four years for implementation through domestic legidation. 1n the UK, again in so far
asit relates to those working on nuclear installations, implementation will be achieved through
revised ionising radiations regulations currently scheduled to be made in 1999 and come into
force on 1 January 2000.

154 A separate European Community development, in response to concern about exposure
of itinerant workers to radiations, was the adoption by Member States in December 1990 of
the Outside Workers Directive, 90/641/Euratom. This was implemented in the UK by free
standing regulations made under the HSW Act and the European Communities Act 1972,
namely the lonising Radiations (Outside Workers) Regulations 1993 {Ref. 22}. These
regulations, simplified in the light of operationa experience, will be subsumed into the revised
ionising radiations regulations.

15,5 The 'Outside Workers Directive, and thus the UK implementing Regulations, aim to
ensure that workers classified for radiation work who go to work in controlled areas of

another employer receive the same level of protection as the workers on the site that they are
visiting. Thus the outside worker's employer and the site operator must exchange information
about the work to be done before the worker arrives, so that the worker can be suitably
experienced and properly trained. The employer must also provide the outside worker with a
radiation passbook, which contains the worker's medical classification and assessed dose
information. The site operator should check this radiation passbook when the outside worker

arrives on the site. The site operator must then ensure that an estimate of the dose received on
that site is made and that the estimate is entered in the passbook as soon as reasonably

practicable after the job is finished. These procedures mean that the outside worker's
employer can keep a running check on the doses the worker is receiving without having to

wait for the end of an assessment period or for a dosemeter to be analysed and can take action

quickly if unexpected doses are received.

15.6 The Directive applies within the European Union. The UK 'Outside Workers
Regulations therefore require an employer to continue to assess the worker's dose while the
worker isin another Member State.

ALARP and ALARA

15.7 The duty to take action to reduce risks, "as low as reasonably practicable" (the
ALARP principle) is fundamental to all UK hedlth and safety legidation. The principle
requires any nuclear site operator to follow relevant good practice. Where relevant good
practice in particular cases is not clearly established the operator has to assess the significance
of the risks (both their extent and likelihood) to determine what action needs to be taken.
Some irreducible risks may be so serious that they cannot be permitted. At the other extreme,
some risks may be so trivial that it is not worth spending more to reduce them. In general,
risk-reducing measures should be weighed against the associated costs. The licensee must
take the measures unless the cost of taking particular actions is clearly excessive compared
with the benefit of the risk reduction. The widely used ICRP concept ALARA (as low as
reasonably achievable) is equivalent to ALARP, but does not have the legal precedent in the
UK which has been established in the ALARP case.

Rev. 1 64



| mplementation

ALARA steps
15.8 The licensees use the following criteria in ensuring that nuclear installations are
operated safely:

all reasonably practicable steps are taken to ensure safe plant operation and to prevent
accidents and risks to health at work;

- al reasonably practicable steps are taken to minimise the consequences of any accident
involving radiological consequences;

— no person shall receive doses of ionising radiation in excess of the statutory dose limits
as aresult of normal operation;

— the exposure of any person to radiation and the collective effective dose to staff and the
genera public, is kept aslow asis reasonably practicable;

- al activities which may affect safety, including those undertaken by contractors, are car-
ried out by, and under the control and supervision of, suitably qualified and experienced
persons within an effective management system.

Dose Limitation

15.9 IRR 85 laid down dose limits for persons engaged in work with ionising radiation. For
adult employees the dose limit for whole body exposure is currently 50 millisieverts (mSv) per
year. In practice, all doses recorded for employees at nuclear installations are well below dose
limits.

15.10 Notwithstanding dose limits, the employer who is responsible for the work must
restrict exposure so far as reasonably practicable. The employer is obliged to restrict exposure
by means of engineering controls such as shielding, physical separation, containment,
ventilation and warning devices where these are reasonably practicable, rather than relying
solely on systems of work or personal protective equipment. At nuclear installations, whether
or not the work is undertaken by licensees employees, the licensees are responsible for
controlling work and ensuring doses to individuals are ALARP.

15.11 Parts1and 2 of the ACoP { Ref. 40} supporting IRR 85 give practical guidance on the
most appropriate methods of complying with the regulatory requirements. HSE has also
published advice on establishing management procedures to restrict exposure { Ref. 43} .

15.12 The employer is required to appoint Radiation Protection Supervisors (RPS) who
know and understand the IRR85 and the necessary precautions to be taken in the work which
is being done and the extent to which these precautions will restrict exposures. In most cases
the employer is also required to appoint a Radiation Protection Adviser (RPA) under IRR85
to provide expert advice on measures to restrict exposure and related matters. The HSE has
to be satisfied with the competence of persons appointed as RPAS.

| nvestigations

15.13 If an employee has a recorded whole-body dose greater than 15 mSv for the year
(three-tenths of the whole body dose limit for adult employees) the employer must carry out
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an investigation (under IRR85 regulation 28), usually in conjunction with the RPA. The
purpose of this investigation is to establish whether or not sufficient is being done to restrict
exposure.

15.14 In 1991 a fourth part to the ACoP {Ref. 44} was published in response to new
evidence that the risks from exposure to ionising radiation were two or three times as great as
previously thought. It introduced an investigation (centred on the past and future work of the
individual) which is triggered if an employee has a recorded dose of 75 mSv or more in any
period of five calendar years starting from 1 January 1988.

15.15 IRRS85 Regulation 29 requires HSE to be informed if an exposure in excess of a dose
limit occurs or is suspected, whether this arises from a single incident or through an
accumulated dose. The employer undertaking work with ionising radiation must carry out a
thorough investigation.

15.16 Similarly, Regulation 31 requires incidents like accidental spillage of radioactive
substances to be investigated. LC 34 requires the leakage or escape of radioactive material or
radioactive waste to be notified, recorded, investigated and reported in accordance with LC 7
arrangements.

Dose Monitoring and record keeping

15.17 If an employee is likely to receive a radiation dose greater than three-tenths of a
relevant dose limit in ayear (15 mSv in the case of whole-body exposure) the employer has to
designate that employee as a classified person. The employer then has to arrange for any
significant doses (internal or external) received by that person to be assessed by a dosimetry
service approved by HSE for the measurement and assessment of doses for the relevant type
of radiation. Such services are referred to as Approved Dosimetry Services (ADYS)
(assessment). HSE aso approves dosimetry services to co-ordinate individual doses received
from different ADS (assessment) and to produce and maintain dose records for classified
persons. These services arereferred to as ADS (records).

15.18 To help the employer assess the effectiveness of the dose control measures, the
ADS (records) provides awritten summary of the doses recorded for each classified employee
at least once every three months. Many ADS (records) provide monthly dose summaries. By
the end of March each year the ADS must also send HSE summaries of all recorded doses
relating to classified persons for the previous year.

15.19 Reflecting concern expressed at the Public Inquiry {Ref. 26} into the construction of
Sizewell B, an additional licence condition (LC 18) was attached to all nuclear site licences
requiring licensees to monitor the average effective dose equivalent and notify the HSE if this
figure exceeds the level specified by the HSE (currently 5mSv) for any specified class of
persons. The classes of persons enable differentiation between the dose received by
employees and contractors and by classified and non-classified persons,

Central Index of Dose | nformation

1520 On 1 January 1987, HSE established a computerised Central Index of Dose
Information (CIDI) in order to receive and process these annual dose summaries. All the dose
summary and personal data provided to HSE by ADS (records) under IRR85 are treated as
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confidential. The computer files are protected by various safeguards and the information
presented in published reports maintains that confidentiality.

15.21 One of the purposes of CIDI is to generate statistical information from the dose
summaries provided to HSE by ADS (records). Detailed information relating to annual dose
statistics has been published for each year from 1986 to 1996. In 1998, HSE published an
analysis of the statistics for annual whole-body doses reported for classified personsin the UK
during the period 1990 to 1996 (Ref. 53). This report includes information on classified
persons involved in nuclear reactor operations or maintenance. Table 7 shows trends in
occupational doses over that period for such workers. Whole-body doses given comprise the
sum of effective dose equivalent (from external exposure to ionising radiation) and, where
assessed, committed effective dose equivalent (from exposure to radionuclides in the body).
Data are presented on collective dose, mean doses and numbers of persons who had a
reported dose in excess of 5 mSv, 10 mSv, 15 mSv or 20 mSv ayear.

Regulatory Activities

15.22 The provisions of the IRR85 at nuclear installations are enforced through inspection by
HSE's nuclear installations inspectors.  The regulatory control over exposures to the public
resulting from discharges of radioactive materials into the environment is a matter for the
Environment Agency (England and Wales) and for the Scottish Environment Protection
Agency (Scotland) who enforce the conditions attached to waste disposal authorisations
issued by them under RSA 93 { Ref. 19}, (see also 15.27 below).

Licensing requirements
15.23 In addition to the application of IRR85, the regulation of radiological hazards is also
achieved through the licensing regime in place in the UK. Under LC 14 on safety
documentation the licensee is required to submit to HSE written safety cases demonstrating
that safety will be maintained during design through to the decommissioning of the installation.

15.24 The adequacy of the licensee's safety submissions, is assessed by HSE against its SAPs
(see Annex 8 on fundamenta principles, and Basic Safety Limits and Basic Safety Objectives).

The principles relating to radiological protection are consistent with the latest
recommendations of the ICRP (ICRP publication 60) { Ref. 41} and ensure that the licensee
makes a strenuous pursuit of the objective to keep exposures ALARP.

15.25 Owing to the nature of the radiological hazard presented by large nuclear installations
there is, additiona to the provisions of IRR85, the requirement for licensees to make and
implement adequate arrangements for the assessment of the average effective dose equivalent
(including any committed effective dose equivalent) to specified classes of person (LC 18 on
radiological protection). Again, enforcement of this requirement is carried out by the HSE.

Co-operation between other regulatory bodies

15.26 The joint responsibility for regulating doses to the public (paragraph 15.22) requires
close co-operation between the HSE and the environment agencies. Memoranda of
Understanding are in place to ensure that regulatory activities are consistent, co-ordinated and
comprehensive.
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Radioactive Waste Disposal Authorisations under RSA 93

15.27 Nuclear Installations require disposal authorisations for discharge of radioactivity to
the environment, incineration or transfer of waste off-site. The limitations and conditions in
authorisation will address the control over the waste disposal routes, a requirement to use the
best practicable means to limit the amount of radioactivity discharged to the environment,
sampling and analysis of waste, reporting of non-compliance, and the quantities of radioactive
discharged, limits on the radioactivity of individual and groups of radionuclides and as a
option, requirements for improvements in waste management arrangements. The limits on
radioactive discharges are set on the basis of the 'justified needs of the licensees, i.e. they must
make a case that the proposed limits are necessary to accommodate the operation of the
plant. In setting limits, the environment agencies ensure that the radiation exposure of the
public as a consequence of the discharges would be less than the dose constraints and limits
set by the UK Government. Currently these are:

a source congtraint of 0.3 mSv per annum for an individual nuclear installation which can
be optimised as an integral whole in terms of radioactive waste disposals,

a Site constraint of 0.5 mSv per annum for a site comprising more than one source, e.g.
where 2 or more nuclear installations are |ocated together;

adose limit of 1.0 mSv per annum from all sources of man-made radioactivity including the
effects of past discharges but excluding medical exposure.

Regulatory Environmental Radiological Surveillance

15.28 In addition to the requirements placed on operators to monitor environmental
radioactivity around their sites, the environment agencies undertake their own independent
monitoring programmes. Radioactivity in surface and ground water, radiation dose rates on
beaches and public occupancy areas, radioactivity in sediments and environmental material
etc. is sampled and analysed. The programme, plus monitoring of radioactivity in foodstuffs,
is co-ordinated with The Ministry of Agriculture, Fisheries and Food (MAFF) and in Scotland
with The Scottish Office. The results of the monitoring are published annually.
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ARTICLE 16 - EMERGENCY PREPAREDNESS

Text of Article 16:
1. Each Contracting Party shall take the appropriate steps to ensure that there are
on-site and off-site emergency plans that are routinely tested for nuclear installations and
cover the activities to be carried out in the event of an emergency.

For any new nuclear installation, such plans shall be prepared and tested before it
commences operation above a low power level agreed by the regulatory body.

2. Each Contracting Party shall take the appropriate steps to ensure that, insofar as
they are likely to be affected by a radiological emergency, its own population and the
competent authorities of the States in the vicinity of the nuclear installation are provided
with appropriate information for emergency planning and response.

3. Contracting Parties which do not have a nuclear installation on their territory,
insofar as they are likely to be affected in the event of a radiological emergency at a
nuclear installation in the vicinity, shall take the appropriate steps for the preparation
and testing of emergency plans for their territory that cover the activities to be carried
out in the event of such an emergency.’

This section of thereport covers:

- lawsand regulatory requirements (paragraphs 16.1 to 16.8);
implementation (paragraphs 16.9 to 16.11);
classification of emergencies (paragraph 16.12);
emer gency response (paragraphs 16.13to 16.29);
roles of organisations dealing with nuclear emer gencies (paragr aphs 16.30 to 16.62);
radioactivity monitoring (paragraphs 16.63 to 16.65);
public information (paragraphs 16.66 to 16.74);
longer term actions (paragraph 16.75);
emer gency exer cises (paragraphs 16.76 to 16.80);
inter national arrangements (paragraphs 16.81 to 16.84).

Laws and Regulatory Requirements

16.1 The safety standards used in the design, construction, operation and maintenance of
nuclear ingtallations in the UK reduce to very low levels the risk of accidents which could have
consequences for the general public. Nonetheless, the UK recognised the importance of
emergency preparedness in its first Nuclear Installations Act of 1959 which specifically
referred to emergency planning as an aspect for inclusion in the Conditions attached to a
nuclear site licence. This has been carried through to the current the NI Act {Ref. 15}. The
IRR85 also require the preparation of contingency plans (Regulation 27) { Ref. 17}.

Licence Condition 11

16.2 LC 11 (see Annex 4), on emergency arrangements, is to ensure that the licensee has
adequate arrangements in place to respond effectively to any incident ranging from a minor
on-site event to a significant release of radioactive material. The Condition requires
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employees to be properly trained and that the emergency arrangements are exercised. There
is also a requirement for the licensee to consult with any person not in their employ who may
be required to participate in emergency arrangements. The licensee must submit to HSE for
approval such parts of the arrangements as HSE may specify. Once approved by HSE no
alteration or amendment can be made to the approved arrangements unless HSE has approved
the alteration or amendment. LC 11 requires the arrangements to be rehearsed to ensure their
effectiveness. In addition to licensee training exercises, HSE agrees the programme of
demonstration emergency exercises which HSE nuclear installations inspectors formally
observe. HSE can specify that exercises of al or part of the arrangements must be
undertaken. This power would be used if HSE is not satisfied with an aspect of the licensee's
performance and the licensee did no agree or volunteer to repeat the exercise.

16.3 The consent of HSE is required to bring nuclear fuel onto a site for the first time. As
part of the assurances that HSE requires prior to granting this Consent, the establishment of
appropriate emergency and evacuation arrangements have to be demonstrated including the
approval of an Emergency Plan which is in the public domain and cannot be changed without
the approval of HSE. The relevant considerations are that there are sufficient trained
personnel and suitable available equipment to deal with the risks from hazards on the site.
Similarly, the consent of HSE is required at stages specified by HSE relating to key increases
in hazard on the site in the process of bringing the plant from initial criticality to achievement
of full reactor rating. At any of these stages, HSE may require a demonstration of enhanced
emergency arrangements prior to the granting of Consent to proceed to the next stage. This
demonstration may be by training records for al staff affected or a demonstration exercise
against a testing scenario. Throughout the life of the nuclear instalation, the emergency
arrangements are subject to review and, with HSE's approval as described above, revision as

appropriate.

PIRER Regulations 1992

16.4 The UK learnt some important lessons from the accidents at Three Mile Island and
Chernobyl. One of these was the need to avoid public uncertainty about an accident and any
immediate action which should be taken. This lesson reaffirmed the importance of maintaining
a flow of accurate and up-to-date information. The Public Information for Radiation
Emergencies Regulations 1992 (PIRER) { Ref. 21} arose from the EC Post-Chernobyl Review
and provide alegal basis for the supply of information by licensees to members of the public in
the vicinity of a nuclear installation who may be affected by a nuclear emergency.

Radiation Protection Standards

16.5 Actionsin an emergency situation should be based on well considered pre-determined
and accepted principles. A key element of this for a nuclear emergency is the response
necessary for likely levels of radiation doses for those persons on the site, those dealing with
the emergency and the members of the public. In the UK the NRPB is the independent body
with the responsibility for specifying and giving advice on emergency reference levels (ERLS)
for the public. The NRPB aso give other guidance for return and relocation.

16.6 The ERLs are levels of 'dose saved a which it is judtifiable to introduce
countermeasures. In recommending any ERL, the NRPB balances the risk from potential
radiation exposures against the risks which may be associated with the counter measure. The
ERLs are formulated in a two-tier system of dose levels of dose saved for the public. The
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lower levels of dose saved have been recommended as being levels below which
countermeasures should not, in general, be taken because the conventiona risks and socia
disruption resulting from the countermeasures are likely to outweigh the benefits. The upper
levels of dose saved have been recommended as being those at which action should amost
certainly be taken. At values between these upper and lower bounds of ERL the
implementation of countermeasures is desirable but not essential and must be considered in the
light of the situation at the time. The application of the ERL is aimed at ensuring that risks to
the health of individuals are minimised. If the response is based on the ERLS, any resulting
health effects would be small and would not subsequently be distinguished from the normal
incidence of such effects. The ERLs are subject to a continuing review to reflect
developments in the understanding of radiation risks.

16.7 Indrawing up and developing emergency plans the ERL s together with the predictions
of the course of the accident and the likely effectiveness of the countermeasures are used to
define site-specific intervention levels of dose saved. The intervention levels of dose saved
expressed in directly measurable quantities are used to provide advice on possible protective
actions. The advice is given to the Police who carry the final responsibility for instigating the
necessary measures taking account of the local situation at the time.

16.8 The recommendations and advice provided by the NRPB cover the following
countermeasures and actions:

i) Sheltering - the public would be advised to stay indoors, close doors and
windows and follow advice given by loca radio and television stations. Sheltering
reduces the risk of exposure to direct radiation and the inhalation of radioactive
material. The NRPB has specified the following radiation effective dose levels of dose
saved for this counter measure:

Lower ERL 3 mSv
Upper ERL 30 mSv

i) Taking of stable iodine tablets - potential consequences from postulated
accidents at nuclear installations are often dominated by the effects of radioactive
iodine because of its relatively high volatility. The taking of stable iodine tablets can
significantly reduce the iodine uptake by the body and thus reduce the likely radiation
dose. NRPB has specified the following radiation equivalent dose levels of dose saved
to the thyroid for the introduction of this counter measure:

Lower ERL 30 mSv
Upper ERL 300 mSv

iit) Evacuation - thisisan important counter measure as it removes the person
from further exposure. It is however socially disruptive and incurs other risks. The
NRPB have specified the following radiation dose levels of dose saved:

Lower ERL 30 mSv
Upper ERL 300 mSv
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iv) Control of contaminated or potentially contaminated food supplies
(defined in the European Council Regulation on maximum permitted radionuclide
concentrations in foods) { Ref. 45} - NRPB advice and recommendations are available
in this area with the statutory authority resting with an appropriate Government
Department depending on which area has been contaminated. For England thereis the
Ministry of Agriculture, Fisheries and Food, in Wales the Welsh Office Agricultural
Department, in Northern Ireland the Department of Agriculture and in Scotland the
Scottish Office Agriculture, Environment and Fisheries Department (SOAEFD).

V) Control of contaminated or potentially contaminated water supplies - In
England and Wales, the responsibility for ensuring a wholesome supply of drinking
water rests with the relevant water company (for public supplies) or local authority
(for private supplies). The Drinking Water Inspectorate of the DETR is the regulator,
and obtains radiological advice from the Environment Agency. For Scotland, the
responsibility for taking action to restrict or stop the supply of water rests with the
local water undertaking. The appropriate Government Department is the SOAEFD. In
addition, for Scotland SEPA would give advice to the Water Authorities on
monitoring of contaminated waters and on appropriate restrictive actions to take if
necessary

(Figures taken from NRPB Statement on ERL s { Ref. 46})

| mplementation

16.9 The dtatutory requirements and guidance outlined above are the basis for making
emergency arrangements ranging from managing incidents or accidents which might only
affect those on the site to those which might have off site consequences. Four aspects of
emergency response are required. They are:

a) the control of the incident or accident at the site;

b) the assessment of actual and potential accident consequences and alerting the
relevant authorities and the public;

C) the introduction of counter measures to mitigate the consequences regarding:
i) individuals who could be affected in the short term; and
i) longer term effects such as the contamination of food supplies,
land and adjoining waters,

d) the return to normal conditions.

16.10 The principal concern isto avoid any exposure of the public to radiation and minimise
the exposure to site personnel, and therefore to rectify any fault before there is any danger to
people outside the site. However as soon as a fault occurs the question of emergency action
has to be considered and, if necessary, the initiation of the predetermined actions which might
lead to the notification of off-site agencies and the public. Emergency actions to protect the
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public may therefore be put in hand in circumstances where the accident does not develop to a
stage which has significant off-site consequences.

16.11 Emergency actions described here for nuclear instalations are based upon the
following principles:

a) There is a 'detailed emergency planning zone' around each nuclear installation
within which arrangements to protect the public are planned in detail. The boundary of
this zone is defined in relation to the most significant release of radiation from an
accident which can reasonably be foreseen.

b) Emergency planning for the nuclear installation needs to be capable of
responding to accidents which athough being extremely unlikely, could have
consequences beyond the boundaries of the detailed emergency planning zone. The
measures that are required to extend the detailed arrangements cannot be precisely
planned because the nature and potential of accidents may vary and the exact response
would be based upon assessments made at the time. The response can make use of
local and national plans prepared to deal with a range of emergencies of a non-nuclear
nature.

Classification of Emergencies

16.12 The operator's emergency plans require the first decision to be whether there are, or
could be, off-site consequences of the incident. If the answer is yes then the external
organisations are informed and take the necessary actions. The UK uses the International
Nuclear Event Scale (INES) to communicate to the public, and the media, the safety
significance of events reported at nuclear installations in consistent terms.  Paragraph 16.18
specifies how operators define 'levels of warning'.

Emergency Response

16.13 In drawing up the emergency arrangements two basic assumptions are adopted. Firstly
the initial response will be at the local level where the control of the incident or accident and
its most immediate effects can be dealt with most effectively by the operator. Secondly there
is a single lead Government Department which is responsible for co-ordinating the
Government response at the nationa level. This will involve a number of Government
Departments each responsible for various aspects of the emergency. The lead Department for
nuclear emergencies at a nuclear power station in the UK will depend upon where the station
is gited. If the site is in England or Wales the DTI will lead; if in Scotland it will be the
Scottish Office (SO). The lead Department is aso responsible for briefing Ministers and
keeping Parliament and the public fully informed.

16.14 As actions required to safeguard the public for a nuclear emergency have features in
common for dealing with other types of emergency, the planning for a nuclear emergency is
seen as one element of the overall system of emergency planning involving Loca Authorities
and the emergency services together with Central Government and other Agencies.

Rev. 1 73



16.15 The emergency plans for nuclear installations define the circumstances under which a
range of actions would be put into effect to protect people on and off the site. The plans set

down who is responsible for taking actions including the making of assessments, the provision
of advice, the taking of decisions and the implementing of any actions. There are a number of

emergency plans specific to a particular site. Firstly there is the site operator's plan. Thisis

integrated into an overall plan for the district which is drawn up by the Local Authority which
will encompass all emergencies including nuclear emergencies and will give the responsibilities
for al the organisations which might take part in dealing with an emergency. Each of these
organisations will then have its own plan. Each plan is supported by a range of instructions
and procedures to be followed.

16.16 The DTI also has an ongoing lead department role in bringing together organisations
involved in off-site nuclear emergency planning through the Nuclear Emergency Planning
Liaison Group (NEPLG). Members include representatives of the nuclear operators, the
police, fire service, loca authority emergency planning officers and government departments
and agencies which would be involved in the response to an emergency. The NEPLG
provides a forum for discussing common problems, exchanging information and experience
and agreeing improvements in planning, procedures and organisation. The NEPLG has issued
a number of guidance documents aimed at al those involved in the development of
site-specific emergency plans at local level. The NEPLG also reviews the results of Level 2
and 3 exercises (see paragraphs 16.76 to 16.80) to ensure that important lessons learned from
those exercises are put into practice.

Site operator's plans
16.17 The Site operator's emergency plan covers the operator's emergency planning
arrangements both on and off the site and the procedures for their initiation. The plan is
supported by detailed instructions on the actions to be carried out by the operating staff.
Copies of the site plans are held by local and central Government with copies available in the
public libraries local to the Site.

16.18 For Al nuclear ingtallations in the UK there are a number of common eements in their
emergency plans. These are:

i) The plan would be invoked by a senior manager of the plant present on the site
at the time of the emergency.

i) The nature and likely development of the event, together with possible
consequences for the safety of people on and off the site, determine the level of
warning which would be declared. The plans specify the level of warning to be
declared for arange of conditions. This generally covers the following two situations:

- a hazardous condition which is confined in its effect within the site security
fence (a hazard to site personnel only);

- a hazardous condition which results, or is likely to result, in the need to con-

sider urgent counter measures to protect the public outside the site security fence from
aradiological hazard.
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iit) The senior manager invoking the emergency plan is nominated as the Site
Emergency Controller. Only designated site staff can act in this capacity and they are
identified in the plan and associated hand books. Only the Site Emergency Controller
can declare, upgrade or cancel the emergency state outlined in ii) above.

iv) The Site Emergency Controller would be located in the emergency control
centre on the site (supported by ateam of engineers, scientists and administrative staff)
and be responsible for directing the Operator's emergency response organisation. This
would included, in the initial stages of an emergency, notifying relevant off-site
organisations and recommending actions for the protection of site personnel and
members of the public, as appropriate.

Off-site emergency plans

16.19 In addition to emergency control centres on the sites, all off-site emergency plans make
use of additional facilities available at some distance from the Site. These off-site emergency
facilities are part of the emergency arrangements for dealing with emergencies which have or
might have off-site radiological consequences. The facilities are Sited at a sufficient distance
from the site to make it highly unlikely that they would be subject to any direct threat from a
radiological release during the emergency, but have local knowledge and expertise.

16.20 The declaration of a nuclear emergency will initiate procedures for setting up the
off-site facility which will become operational a short time after the declaration of the
emergency. Once the facility is operationa it takes on the responsibilities for communicating
and co-ordinating with the off-site agencies thus leaving the Site Emergency Controller and
site staff to concentrate on the control of the accident on the Site.

16.21 The prime function of the off-site facility isto decide on the actions to be taken off-site
to protect the public, to ensure that those actions are implemented effectively and to ensure
that authoritative information and advice on these issues is passed to the public (the facility
includes media briefing centres). Decisons would generally be made through regular
co-ordinating group meetings. These are usually chaired by the Police, who are responsible
for taking decisions to protect the public, and would involve all the principal organisations
represented at the facility.

16.22 The declaration of a nuclear emergency at a Site would be followed immediately by the
notification of the emergency services and local and national authorities. Each organisation
with responsibilities for dealing with the emergency would be represented at the off-site
facility. These would generaly include the Operator, the Police, the Local Authority, the
Health Authority, Local Water Company and the Fire and Ambulance services. In addition
Government Departments and Agencies would also be represented. These would include the
MAFF, (or Scottish or Welsh equivaents), the DTI, the DETR, NRPB and the HSE. Asthe
regulators for disposal of radioactive waste, SEPA in Scotland, and EA in England and Wales,
would also be represented. The representatives would provide links with their organisations
and be responsible for ensuring that adequate information and advice were available both at
the off-site and at the emergency control centres of their respective organisations. The
representatives would liaise closely to ensure that a proper assessment was being made of the
situation, that appropriate actions were being taken and that the public was being kept
informed.
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16.23 The technical information regarding plant prognosis and radiological assessments by
the Operator is an important aspect in the response to an emergency. The off-site facility will

receive this information from the Operator's organisation. The Operator's representatives at
the facility will have a prime function in ensuring that adequate information is available to
those at the facility and to ensure that their own organisations are aware of what assistance the
facility requires.

NEBR and SOER

16.24 In addition to the local off-site facility, the lead Government Department would set up
a Nuclear Emergency Briefing Room (NEBR) in London for emergencies in England and
Wales or a Scottish Office Emergency Room (SOER) in Edinburgh for emergencies in
Scotland. Representatives of the principal Government Departments and Agencies would
attend the NEBR (or SOER) with communication links to the off-site facility. Any national
response to an emergency and the briefing for central Government and Parliament would be
co-ordinated at the NEBR or SOER.

16.25 The centra Government Departments and Agencies represented at the NEBR would
include the DTI, DETR, MAFF, the Department of Health, or appropriate departments for
Wales, and the EA. The equivalent departments for Scotland and SEPA would attend the
SOER. Representatives of the HSE, including its Chief Inspector of Nuclear Installations, and
the NRPB would be present at either the NEBR or SOER.

16.26 The NEBR or SOER would be the focal point within central Government for
preparing information for the media and the general public on the course of the emergency, on
measures to protect people in the affected area and on any consequences for the public outside
the affected area. Press or media enquiries not dealt with by the media briefing centre at the
off-site facility could be handled by the lead Department's press office on the basis of material

prepared by the NEBR or SOER.

16.27 Although the main source of information to the public would be the media, the lead
Department would also be ready to deal with telephone queries put to it by the public; these
would be referred to a public enquiry room which would quickly be established in London or
Edinburgh. The public enquiry room would attempt to deal with as many calls as possible and
would act in concert with other agencies, including the police, local authorities and NRPB,
who would also expect to receive calls from the public.

16.28 The NEBR or SOER would aso be the focus for briefing Government Ministers and
departments and for co-ordination of departmental action, including the co-ordination of any
additional resources that might be required.

16.29 The NEBR or SOER would take information from the Radiation Incident Monitoring
Network (RIMNET) system operated by DETR. This provides a nation-wide system for
detecting and monitoring radioactivity together with communications facilities which enable
information dissemination between central and local government and other official bodies (see
paragraphs 16.81 to 16.83). SEPA manages the Scottish end of RIMNET from its Head
Office, and would staff the resource as necessary. Access to the RIMNET system would also
be available at the SOER.
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Roles of Organisations and Agencies responsible for dealing with Nuclear Emergencies

Operators response to an emergency

16.30 The control of the nuclear installation involved in an accident begins and remains with
the operator who is responsible throughout for bringing the plant under control and thus
reducing any off site consequences. At the outset the operator is responsible for notifying the
appropriate authorities. Intheinitial stagesit is only the operator who can assess the position
and give guidance on any counter measure required to protect the public. The operator also
maintains a system which can monitor any release of radioactive material from the plant.

Governmental Response to an emergency

Government Technical Advisor

16.31 On the notification of an off-site emergency at a nuclear power station the DTI (for
stations in England and Wales) or the SO (for stations in Scotland) will arrange for the
appointment of a Government Technical Adviser (GTA), following advice from the HSE's
Chief Inspector of Nuclear Installations. The GTA would normally be one of HSE's Deputy
Chief Inspectors of Nuclear Installations and would be responsible during the course of the
emergency to the lead Minister. The GTA would represent the primary source of technical
advice and information to all the relevant off-site agencies. In preparing this advice, the GTA
would have the benefit of up-to-date information and close contact with the local agencies.

16.32 The appointed GTA will be sent to the local off-site facility and would assume the
following responsibilities:

a) to provide independent and authoritative advice to the Police and other
Authorities handling the off-site response to the emergency on al matters
relating to:

i) the appropriate counter measures off-site to protect the public and the
personnel of the various agencies involved;

i) the cause of the emergency on-site and its effects on the environment
beyond the site;

iit) the end of the on-site emergency and the return to normality off-site.

b) at media briefings to provide, where necessary, an authoritative response on
behalf of the Government on all these matters;

C) to ensure that the lead Government Department is kept fully informed on all
matters relating to the emergency.

16.33 The GTA would meet all the other authorities represented at the off-site facility and
would ensure that an adequate assessment on the way the situation was developing, and likely
to develop, was available as required for the facility's representatives to make decisions and
take appropriate actions. The GTA position is advisory and does not carry any executive
responsibility. Once the GTA is appointed, the state of emergency can only be terminated on
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the advice of the GTA, in consultation with the operator, the various organisations dealing
with the emergency and central Government organisations.

16.34 To assist communications between the GTA at the off-site facility and the NEBR or
SOER, the lead Government Department nominates a Senior Government Liaison
Representative (SGLR) to support the GTA at the off-site facility. The SGLR would be a
Senior Government Officer and would provide a direct link to the NEBR or SOER and, if
necessary, Government Ministers. The SGLR would ensure that the GTA was informed of
Central Government actions and would also keep the NEBR or SOER informed of actions
taken at and media statements issued from the local off-site facility. This is to ensure that
co-ordinated, consistent and unambiguous advice is given to the general public through the
media.

Local Organisations

Police

16.35 Asinany civil emergency, the responsibility for co-ordinating off-site action to protect
and advise individual members of the public following a nuclear accident lies with the police.
It would be a matter for the police, in consultation with other interested agencies, to decide on
the course of action to be taken to protect the public in the vicinity of the site.

16.36 Police forces, in areas which could be affected by a nuclear accident, have their own
standing instructions on the actions to be taken. These are provided for within the framework
of genera plans for a response to any type of maor accident or emergency in their area, and
include arrangements to bring in additional resources from outside the area and to extend
some actions beyond existing detailed planning zones. Police actions would, for instance,
include advising people either to shelter indoors or to evacuate an area where this is thought
to be necessary. |In discharging their responsibilities the police would receive advice from
various technical experts, in particular the GTA, on what action is necessary to protect the
public, and would liaise with the other emergency services and associated agencies when
implementing these actions.

Local Authorities

16.37 Local authorities generally have Co-ordinated Plans for Major Incidents or equivalent
disaster response plans. These are designed to cope with a wide range of emergencies, such as
floods, major fires and crashes and are in addition to any site specific plans. The UK

Government's Home Office provides advice on the preparation of these plans in the form of

guidance on emergency planning for major accidents and natural disasters. With the exception
of the plans for radioactive monitoring for contamination of food and water supplies, none of

the zones for detailed pre-planning for nuclear emergencies cross county or regiona

boundaries. However, a severe accident could mean that an emergency response was needed
over a larger area which could cross county or regional boundaries. Individual authorities
would need to activate their plans once the police had notified designated representatives of

the affected authorities.

16.38 Local authorities have important responsibilities to assist with the implementation of
any counter measures, including such matters as emergency transport, housing, feeding and
the provision of welfare services. In addition, local authorities may operate public information
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centres (see paragraph 16.72). The responsibility of each local authority department is laid
down in the relevant emergency plan. The loca authority aso plays a leading role in
implementing mutual assistance arrangements with neighbouring local authorities. Some local
authorities will, in addition, have facilities for carrying out radiation monitoring for entry into
the RIMNET system (see paragraphs 16.81 to 16.83).

16.39 In most counties and metropolitan districts an Emergency Planning Officer is
responsible to the Chief Executive for co-ordinated contingency planning. The normal process
of off-site emergency planning includes co-ordination, liaison and communication by the
emergency planning officer with neighbouring local authorities, unitary authorities and
emergency services. During an emergency, information would be obtained by the loca
authority representative at the off-site facility, thus enabling those concerned with emergency
response action in the area to be kept fully informed on the course and possible consequences
of the accident. Local authorities also have statutory duties under PIRER {Ref. 21} to
distribute information prepared by nuclear site operators to any members of the public who
may be affected by the accident (see paragraph 16.66).

16.40 In Scotland powers to prepare emergency plans for civil emergencies are vested in the
local authorities. Actions to be performed by local authority departments are laid down in
these plans, which are drawn up in close consultation with the emergency services.

Fire Service

16.41 The fire service would respond to any emergency incident at a nuclear installation to
which it was called. Fire service emergency plans specific to a particular site are pre-planned
in consultation with the site operator would form the basis of its response. The main role of
the fire service during an emergency would be that of fire-fighting and search and rescue
operations at the incident. A fire service officer located in the on-site emergency control
centre would assist the fire brigade Incident Commander to co-ordinate fire-fighting and
search and rescue actions. The operator's Site Emergency Controller would advise the fire
brigade on the plant status, safe routes to the plant and on matters of nuclear safety which
affect fire-fighting. Where it is considered essential to prevent further escalation of the
incident, or to aid the recovery process, the fire service may aso be able to assist with
decontamination tasks other than those necessary for first aid decontamination of its
firefighters. Any such assistance given would only be undertaken following advice and
guidance from the operator's Site Emergency Controller and firefighters would at all times
remain under the direct control of the fire service Incident Commander present. The fire
service may aso have off-site responsibilities, for example, dealing with fire and accidents
which may occur in the area around the affected site.

Local Health Authorities

16.42 A nuclear accident could result in demands being made on health authority services
both in the vicinity of the accident and more widely. Health authorities (including the
ambulance services) local to the site would be notified of a nuclear emergency by the
operators or the police as part of the standard aerting procedure. Health authorities are
responsible for ensuring that plans for the issue of stable iodine tablets are drawn up; for the
provision of medical advice to site operators, the police and other authorities involved; and for
making appropriate arrangements for the treatment and care of any casualties arising from a
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nuclear accident both on and off the site, including any who might have been exposed to
radiation or contaminated by radioactivity.

16.43 Because the scae of release of radioactivity in any reasonably foreseeable accidents
would not cause any early effects among the public, the main actions required of the health
services would be to provide monitoring facilities and information for people who had been, or
believed they had been, contaminated, and for those who had been evacuated. The hedlth
authorities would take the lead in organising these activities and would receive assistance from
the operators and, where necessary, the NRPB. Some other facilities may be required, for
example, the ambulance service could be called upon to assist in the evacuation of people with
poor mobility. In the extremely unlikely event of a more severe accident, there might be a
need for more extensive application of counter measures to protect the public. Any additional
services of the kind detailed above would be provided by the appropriate health authorities.

Water undertaker

16.44 The water undertakers are responsible for deciding what action, if any, is necessary to
restrict water supplies following a nuclear accident. In practice it is unlikely that the level of
contamination of water following accidental release of radioactivity from a nuclear site would
require restriction on mains water supplies. Water undertakers would, however, be informed
promptly by the operators of any nuclear emergency and the possibility of substituting
aternative supplies would be examined, even at very low levels of contamination of a
particular source. Water undertakers would be advised by the EA in England and Wales and
SEPA in Scotland.

Central Government

Department of Trade and I ndustry/Scottish Office

16.45 The Secretary of State for Trade and Industry or the Secretary of State for Scotland
would be the lead Minister for an accident at a civil nuclear installation in England/Wales or
Scotland respectively. Their departments would be responsible for setting up and staffing
either the NEBR or the SOER. These facilities are equipped with diverse communications to
enable contact to be quickly established with the operator's headquarters and with the off-site
facility. Staff at the NEBR or SOER would work in close liaison with local agencies at the
off-site facility.

16.46 The lead Minister will be in close touch with the nuclear site operator and with
representatives of HSE, the NRPB, Government departments and agencies represented in the
NEBR or SOER.

16.47 The lead departments regularly participate in exercises at which the above procedures
are tested. This enables them to understand the issues and problems which have to be dealt
with a aloca level and to contribute to the development of plans. It aso alows the lead
departments to test and improve their own internal procedures and to train staff. The DTI
would be responsible for policy on the control within the UK of potentially contaminated
consumer goods, and for policy on the control of contaminated exports.

Ministry of Agriculture, Fisheriesand Food (MAFF)
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16.48 A release of radioactivity following an incident could contaminate grass, crops,
foodstuffs and food sources in both the terrestrial and aquatic environments. MAFF has
extensive powers under the Food and Environment Protection Act 1985 { Ref. 47} to control

the production and supply of contaminated or potentially contaminated foodstuffs in England
and Wales. It has detailed nationa plans for responding to all types of nuclear emergency.

These are supplemented by regional plans which provide for farmers or producers whose land
is affected to be notified quickly by the police or MAFF officials. MAFF representatives
would be sent to the appropriate off-site facility and to the lead department's emergency room.

16.49 The appropriate MAFF Regional Director or nominated deputy (or the Welsh Office
Agriculture Department for incidents affecting Wales) would be responsible for co-ordinating
the local MAFF response in an emergency. This could involve restrictions on foodstuffs,
including milk and vegetables, and the movement of livestock. The Regional Director would
be instructed by MAFF headquarters staff who would seek advice from MAFF scientists in
deciding the range and nature of restrictions to be recommended to agriculture Ministers.
MAFF would activate its emergency control centre in London to co-ordinate the
implementation of any necessary measures.

Scottish Office Agriculture, Environment and Fisheries Department
(SOAEFD)

16.50 The procedures and contingency planning for the SOAEFD and MAFF are very
similar, both having the same general responsibilities in the event of a nuclear emergency. For
nuclear accidents affecting Scotland, the SOAEFD would send representatives to the
appropriate off-site facility and to the SOER.

Scottish Environment Protection Agency (SEPA)

16.51 SEPA has duties in Scotland under the RSA 93 { Ref. 19}, for regulating the use and
disposal of radioactive substances. In the event of an accident, SEPA would send
representatives to the off-site emergency facility and would set up their own emergency
response centres to assess the extent of the environmental contamination, to instigate
appropriate environmental monitoring and to advise on, or take any necessary actions to
mitigate the effects. SEPA would be the authorising agency for disposal of any radioactive
wastes that may arise as a consequence of an accident and would advise on appropriate
disposal methods. Also in the event of such an accident, the Water Services Unit of the
Scottish Office, in consultation with SEPA, would give advice to the water authorities in
Scotland which are responsible for public water supplies. SEPA would advise the water
authorities on appropriate monitoring of water supplies.

Department of the Environment, Transport and the Regions (DETR)

16.52 DETR isthelead Department in the event of an overseas nuclear accident where there
are consequences for the UK. The UK has, since Chernobyl, developed a nation-wide
network for monitoring gamma dose rates at 92 fixed monitoring sites (RIMNET, see aso
16.81 to 16.83), and a National Response Plan for co-ordinating the UK Government's
response.
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16.53 In the unlikely event of an off-site emergency at a UK nuclear ingtallation, DETR in
conjunction with the EA, would set up an Environment Operations Centre to assess and
respond to the wider UK environmental effects of the emergency.

Environment Agency

16.54 The EA has a broad statutory role under the Environment Act 1995 {Ref. 24} to
protect and enhance the environment as awhole - air, land and water - in England and Wales.

In the specific context of nuclear emergencies, the EA regulates the management and disposal

of radioactive waste arisings under the RSA 93 { Ref. 19}, and also provides agreed support to
its sponsoring Department, DETR - particularly by providing advice on environmental
radiation protection to DETR and to other bodies including water companies and local

authorities. In the event of an emergency in England or Wales, the EA would send

representatives to the off-site facility and to other central Government centres, and would set
up its technical assessment centre located in its relevant Nuclear Lead Region. If there were a
discharge of radioactive substances to the water environment, the EA would arrange sampling
and radiochemical analysis of those waters, with a view to protecting the environment and
advising downstream users and abstractors. The EA would consider whether it might reduce
the impact of such a discharge by managing the flows of regulated waters which are under its
control, for example, by releasing water from reservoirs or atering river levels.

16.55 During the recovery phase, central Government may request through DETR that the
EA provides a GTA to advise on decontamination and clean-up.

16.56 In the event of a nuclear emergency occurring outside the UK, the EA would
additionally decide whether to invoke the UK's National Response Plan and to convene the
UK's Technical Co-ordination Centre, and would then manage that Centre if it were
convened.

Welsh Office (WO)

16.57 Whilelead responsibility for civil nuclear accidents in England and Wales rests with the
DTI, in the event of an emergency which could affect Wales, the WO would deal with matters
relating to the Secretary of State for Wales responsibilities for the environment, water supply,
health and agriculture. 1t would establish an operations room in Cardiff which would liaise
with its representatives at the off-site facility and at the NEBR in order to provide
co-ordinated advice to the Secretary of State for Wales on all aspects of the emergency.

Department of Health

16.58 The Department of Health would provide advice to other government departments on
the health implications of any exposure to radiation. It is also responsible for ensuring local
health authorities have plans to provide treatment and health advice to the public and
monitoring facilities for people who may have, or fear they have, been contaminated by
exposure to radiation. Additionally, it provides guidance to local health authorities on
arrangements for the distribution of stable iodine tablets. In Scotland these responsibilities
would be exercised by the Scottish Office Home and Health Department.

Health and Safety Executive (HSE)
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16.59 In the event of an emergency, the HSE is responsible for monitoring the activities of
the operators and advising the GTA and central government. Using its statutory powers, HSE
nuclear installation inspectors would inspect and review the activities of the operators to
ensure that they are taking all reasonable steps both to restore the plant to a safe state and to
minimise the risk to the general public. On being notified of an emergency, HSE would send
inspectors both to the site and to the appropriate off-site facility who would monitor the
situation and the steps taken to restore control. The inspectors have regulatory powers,
including the power to Direct the licensee (see Annex 2), that they could use if they felt the
emergency situation warranted it. The HSE would set up its own emergency room at its
Bootle, Merseyside headquarters to provide a technical assessment capability and to support
the Chief Inspector of Nuclear Installations and the nuclear installation inspectors on the site,
a the off-site facility or at the central emergency support centre. This would alow HSE to
make independent assessments of the likely course of the accident and its consequences, and
to consider any implications for other nuclear instalations. These assessments would be
transmitted to the Chief Inspector of Nuclear Installations at the NEBR or SOER.

16.60 The Chief Inspector of Nuclear Instalations would act as adviser to centra
government in nuclear emergencies and would give advice based on HSE's assessments to
government departments, the HSC, the Executive and the operators as appropriate.

National Radiological Protection Board (NRPB)

16.61 The NRPB is responsible for advising government departments and other bodies on
radiological protection matters in an emergency and for specifying emergency reference levels
of dose saved of radiation dose to members of the public. NRPB would aso co-ordinate
monitoring for radioactivity in a nuclear emergency. To do this, NRPB would deploy ateam
to liaise with all the various organisations undertaking environmental and persona monitoring.
Its representatives at the off-site facility would also advise the co-ordinating group meetings
which would take decisons on the requirements for monitoring. NRPB would send
representatives to the lead department's briefing room and, if appropriate, to the appropriate
off-site facility.

Meteorological Office

16.62 The Meteorological (Met.) Office is responsible for responding to all requests for
meteorological advice following a nuclear incident or accident. A forecast for the incident site
giving details of the wind speed and direction, cloud cover and significant westher is supplied
to the relevant operator (usualy within 30 minutes of notification). Output from the Met.
Office's long range dispersion model (called NAME) is transmitted to the RIMNET Centra
Database Facility (CDF). The Met. Office liaises with relevant international agencies including
other National Meteorological Services and aso with the Lead Authority's Press Office in
respect of any media interaction. A forecaster would attend the NEBR following initiation of
national nuclear emergency response arrangements. The forecaster is able to provide expert
meteorological advice as it impacts at the strategic level. In the case of nuclear accidents
occurring outside the UK, the forecaster would attend the Technical Co-ordination Centre,
following initiation of national nuclear emergency response arrangements. The Met. Office
actively participates in the exercising of nuclear plans and arrangements.
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Radioactivity Monitoring

16.63 Site emergency plans include provisions for monitoring radioactivity. Monitoring
equipment installed on the site will provide information on the amount of radioactive material
being released to the environment. The operator would also despatch specially equipped
mobile monitoring teams to measure the radioactivity in the plume as it travelled downwind
from the site and also the level of radioactive material deposited on the ground. The arealocal
to the site covered by the operator's mobile monitoring teams will depend on the type of
installation and will vary between 15 to 40 km. The NRPB would co-ordinate monitoring for
radioactivity. Operators have arrangements for other sites operated by them to provide
additional monitoring teams and national mutual aid agreements between the UK operators
also provide for monitoring assistance if thisis requested.

16.64 Additional monitoring for radioactivity by the MAFF and the EA (or the SOAEFD and
SEPA in Scotland and the Welsh Office in Wales), loca authorities, water undertakers, and
Ministry of Defence would provide further information so that longer-term decisions regarding
restrictions on milk, foodstuffs and water supplies could be made. Potential public exposure
to radiation from contaminated foodstuffs and milk would not present as immediate a hazard
and thus there would be time for appropriate restrictions to be introduced in affected areas.

16.65 Monitoring information would also be available from the DETR's RIMNET (see
paragraphs 16.81 to 16.83) system which continuously monitors gamma radiation dose rates
at 92 stations throughout the UK. In addition, the system allows approved organisations
throughout the UK to enter a wide range of other radiological measurements - of air, food,
water, and the environment - which would be used to assist the response. This system is
intended to detect the presence of radioactivity from any source whether from an overseas
accident or an accident in the UK. It would play an important role in establishing those areas
which were not affected by the accident. Wider-scale monitoring information would also be
available from those local authorities which have established their own independent radiation
monitoring capabilities.

Public Information

16.66 The PIRER {Ref. 21} provide alega basis for the supply of information to members
of the public who may be affected by a nuclear emergency. The requirements on the operator
and the local authorities under these Regulations are described in the following paragraphs. In
addition, the various information services of the local agencies involved and of central
government, together with the news media, are available to help in informing the public of the
facts and of the assessments being made of the course of the accident.

16.67 It isimportant that people living or working near to nuclear installations are provided
with information about the plans for responding to an emergency. PIRER requires that
members of the public within or close to a detailed emergency planning zone who could be at
risk from a reasonably foreseeable radiation emergency should receive certain prescribed
information. Such information is required to be distributed in advance of any emergency
occurring and covers, for instance:

@ basic facts about radioactivity and its effects;
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(b) the types of reasonably foreseeable nuclear emergency that might occur and
their consequences for the public and the environment; and

(©) arrangements to alert, protect and assist the public in the event of an
emergency, including advising on steps that people can take to protect
themselves.

16.68 Site operators provide such information in a variety of forms. The information
supplied has to be updated at regular intervals not exceeding three years. The operator aso
has a duty to make the information available to the wider public and this is usually done by
providing information on request or by placing copies in public buildings such as libraries and
civic centres.

16.69 Every nuclear installation operator has local liaison arrangements which provide links
with the public in the vicinity of the site. Typically there are two bodies: alocal liaison group,
which represents a forum at which all aspects of the operations at the site can be discussed,

and an emergency planning sub-committee which provides a focus for more detaled
discussions of emergency planning matters. The local liaison group is usudly chaired by the
manager of the nuclear installation and has a wide membership representing local interests. A

typica group would include members and observers from:

— Local and unitary authorities (officials and el ected members from counties, districts and
parishes)

— National Health Service

- Water undertakers

- Police

- Fireservice

— National Farmers Union

- Local industry near to the site

- Coastguard

— Ambulance service

- HSE

— DETR (WO in Wales, SO in Scotland)

- MAFF (SOAEFD in Scotland)

- EA or SEPA

16.70 The main purpose of local liaison groups is to provide a forma channe of
communication between the operators and the local community and to this end they meet at
least once ayear. The groups are routinely informed about activities on the nuclear site and
receive reports on the results of environmental monitoring for radioactivity outside the site.

16.71 The emergency planning group provides a channel of communication between the
operators, the local authorities, the emergency services and other organisations which have
defined roles in the emergency plans for the particular site. It provides a forum for discussing
the working details of the emergency plan and the broader aspects of the off-site emergency
arrangements, and aims to respond to general queries raised by the local liaison group about
such plans. The emergency planning group may be chaired by the manager of the site, alocal

councillor or alocal authority emergency planning officer, depending on local arrangements.
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Information in the event of an emergency

16.72 PIRER requires local authorities to prepare and keep up-to-date arrangements which
ensure that members of the public actualy affected by a nuclear emergency receive prompt
and appropriate information. Such information needs to cover the facts of the emergency and
advice on intended health protection measures. In some cases the police may tour affected
areas and inform people by means of door-to-door visits or by the use of police patrol vehicles
with loud-hailers. The arrangements often also rely on information bulletins being issued by
prior agreement with local radio and television stations. Local arrangements may include the
establishment by the local authority of public information centres and telephone helplines to
answer questions from the public. The operator would also be expected to make a formal
announcement as soon as possible after the emergency had been declared.

16.73 It is recognised that public concern in the event of a nuclear emergency would be
widespread and not confined to the vicinity of the site.  While the agencies involved in
responding to the emergency would seek to deal with any queries they received, the main
channel of communication with the public outside the immediate vicinity of the affected site
would be the media A loca media briefing facility, which would be quickly set up, would
provide press, radio and television facilities and ensure a regular update of information. All

media briefing local to the site would be carried out at the media briefing facility, and not at

the site of the accident. In addition, media briefing would be available from the lead
government department's briefing room and, possibly, other agencies emergency centres who
would liaise with each other and with the local media briefing facility.

16.74 The duration and extent of an emergency would depend on the scale and nature of the
radioactive release. Once the release had been terminated, ground contamination would be
checked and those who had been evacuated would be advised by the police when they could
return home. At about this stage the emergency condition would be officially terminated, but
the return to completely normal conditions might take place over a period of time. At a
mutually agreed point in the recovery phase, the police would hand over responsibility for
managing the return to normality to the local authority. The DETR (or SOAEFD in
Scotland), with the appropriate agriculture and fisheries departments, would be responsible for
assessing the management requirements for any radioactive waste arising from cleaning up
after the accident. SEPA in Scotland and EA in England and Wales are responsible for
authorising the disposal of such waste.

Longer term actions

16.75 Inthelonger term, the DETR and SOAEFD would be involved with other government
departments in actions to be taken should a restoration phase be necessary following a major
accident involving serious contamination of the environment. Restrictions on milk and other
foodstuffs introduced by the agriculture and fisheries departments may need to remain in force
for some time. Monitoring in these areas would continue until it was confirmed that levels of
radioactivity no longer posed a threat to people's health. In the event of high radiation levels
persisting in some areas, local authorities would need to give consideration to longer-term
relocation of those people affected. SEPA in Scotland and EA in England and Wales have a
duty to investigate the impact of the accident on the wider environment and to mitigate the
effects of any resulting pollution on the environment.
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Emergency Exercises

16.76 The HSE requires al employees at nuclear installations who could be involved in an
emergency to be trained for their tasks and to be involved in regular exercises to ensure
appropriate team performance. In addition to these training exercises, HSE requires regular
demonstration exercises at each site. Such exercises, known as Level 1 exercises, are
witnessed by HSE nuclear installation inspectors, and this is one of the means whereby HSE
assesses the effectiveness of the arrangements, training and resources of the operators for
dealing with emergencies.

16.77 Level 1 exercises mainly concentrate on the operators actions on and off site and may
not always be based on a scenario involving an off-site release.  Such exercises may involve
the emergency services and other external organisations. The extent to which the off-site
facility is activated varies according to the needs of the operators or as required by HSE. The
timing and scenario of the exercise have to be agreed with HSE.

16.78 In addition to the Level 1 exercises there are programmes of exercises to rehearse the
function of the off-site facilities and the wider central government involvement. These are
known as Level 2 and Level 3 exercises respectively.

16.79 The programme of Level 2 exercises tests the function of each off-site facility at least
once every three years. Each such exercise requires the operator to staff the off-site facility
and provides an opportunity for agencies with responsibilities or duties to take part and
exercise their function as appropriate. Thisincludesthe GTA. HSE, in addition to exercising
its own emergency duties, provides staff for the GTA team and observers to assess the
operator's role and the broad function of the emergency plan. A wide range of government
departments and agencies usually take part in such exercises.

16.80 TheLeve 3 exerciseisanational exercise and, in addition to testing the setting up and
operation of the off-site facility, includes the exercising of the various government
departments at their headquarters and at the NEBR or SOER, and the interactions between
the various centres. The exercise may last more than one day and is chosen from the
programme of Level 2 exercises once each year.

I nternational Arrangements

16.81 DETR is the nominated first point of contact in the UK in the event of a nuclear
accident overseas. RIMNET has been set up as part of the UK Government's National
Response Plan for dealing with overseas nuclear accidents. It is operated by DETR and
provides facilities for the collection and analysis of radiological monitoring data, necessary for
the response to a nuclear accident. It also provides communications systems for distributing
data summaries and Government information and advice bulletins.

16.82 RIMNET provides continuous gamma radiation dose rate measurements from over 90
fixed sites throughout the UK. In addition, it alows other key radiological monitoring
measurements, necessary for accident response, to be directly input to a UK national database
facility. These additional data would include measurements of radioactivity in air, food, water,
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other environmental materials and people. The design of RIMNET permits input of these
additional data both by Government departments and other bodies approved by DETR. Data
entry by the latter group is by way of computers linked to the RIMNET database via a public
data network.

16.83 Measurements held on the RIMNET database will be used as a basis for decisions
aimed to ensure the safety of members of the public within the UK. As such, they must be
adequately quality assured and reliable. They must also be supported by known and consistent
techniques of sample collection and measurement. Only bodies which can demonstrate their
ability to meet the necessary standards and to operate to RIMNET protocols are, therefore,
approved to supply data.

16.84 For any emergency at a nuclear installation in the UK the DTI in London would take
the responsbility for notifying other countries and initiating requests for international
assistance. Under existing early notification conventions, the DTI would inform the European
Community, the IAEA, and countries with which the UK has bilateral agreements, about the
accident and its likely course and effects.
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ARTICLE 17 - SITING

Text of Article 17:
'‘Each Contracting Party shall take the appropriate steps to ensure that appropriate
procedures are established and implemented:

(1) for evaluating all relevant site-related factors likely to affect the safety of a
nuclear installation for its projected lifetime;

(i)  for evaluating the likely safety impact of a proposed nuclear installation on
individuals, society and the environment;

@iii) for reevaluating as necessary all relevant factors referred to in
sub-paragraphs (i) and (ii) so as to ensure the continued safety acceptability
of the nuclear installation;

(iv)  for consulting Contracting Parties in the vicinity of a proposed nuclear
installation, insofar as they are likely to be affected by that installation and,
upon request providing the necessary information to such Contracting Parties,
in order to enable them to evaluate and make their own assessment of the
likely safety impact on their own territory of the nuclear installation.’

This section of thereport covers:
- lawsand regulations (paragraphs 17.1 to 17.6);
siting policy (paragraphs 17.7 to 17.12);
implementation (paragraphs 17.13 to 17.20);
maintaining the continued acceptability of the site (paragraphs 17.21 to 17.27);
international arrangements (paragraph 17.28).

National Laws, Regulations for Planning and Licensing Process

17.1  An organisation wishing to construct, extend or operate any type of power generating
station in the UK must first obtain planning permission from the relevant local authority under
the Town and Country Planning Act (1990) (TCP Act) { Ref. 48} .

17.2 For proposas for stations exceeding 50 megawatts, organisations must also obtain a
consent under Section 36 of the Electricity Act 1989 (see paragraph 7.15) from the Secretary
of State for Trade and Industry for stations in England and Wales, the Secretary of State for
Scotland for stations in Scotland or, in the case of stations in Northern Ireland, the Secretary
of State for Northern Ireland. Before granting a Section 36 consent, the relevant Secretary of
State must consult the relevant planning authority. If that authority objects to the proposed
development and those objections are not subsequently addressed and the proposal modified
accordingly, a public inquiry must be held. Public Inquiries may consider all factors relating to
the proposal. Where the relevant planning authority does not object to the proposal, the
relevant Secretary of State may, in any case, choose to hold a public inquiry if he or she
considers this to be appropriate in the light of other objections and considerations. In the case
of a nuclear installation, while a public inquiry is not legaly obligatory, given the inevitable
objections which will arise, one would be held.

Rev. 1 89



17.3 Under the Electricity Act, the relevant Secretary of State has the power, having
consulted the relevant local authority and following any public inquiry which might have been
required, to direct that a Section 36 consent means that planning permission under the TCP
Act has also been granted.

17.4 Proposals for nuclear power stations and also for non-nuclear stations with a heat
output of over 300 megawatts, must be accompanied by an assessment of the environmental
impact of the proposed development for consideration by the relevant Secretary of State.

17.5 For Scotland, the Town and Country Planning (Scotland) Act 1997 { Ref. 49} provides
a comparable planning framework for the consideration of the siting of a nuclear installation to
that for England and Wales in the TCP Act and the Secretary of State for Scotland has similar
powers to direct that a public inquiry be held.

Nuclear Site Licence

17.6 In addition to the above, under the NI Act section 1(1) (see Annex 6) no corporate
body can use any site for a nuclear installation unless a nuclear site licence has been granted in
respect of that site by the HSE and is for the time being in force. Also, under section 4(1) of
the NI Act, on granting any nuclear site licence HSE can attach such conditions as may appear
to HSE necessary or desirable in the interests of safety. The Licence Conditions (LCs, see
Annex 4) include provisions with respect to siting. In particular, LC 2 requires the licensee to
mark the boundaries of the nuclear licensed site. Section 6(1) of the NI Act requires the
Minister to maintain a list showing every site for which a nuclear site licence has been granted
and including a map or maps showing the position and limits of each such site.

Government Siting Policy

17.7 Government policy on siting nuclear installations reactors has developed over time.
The White Paper 'A programme of nuclear power' (1955) section 37 stated that ... the first
stations, even though they will be of an inherently safe design, will not be built in heavily
built-up areas.’ A definition of a remote site, based on characteristics of the early sites, was
used for all subsequent steel vesseled Magnox reactors.

17.8 The Government's siting criteriawere developed in 1955 as.

Only afew people should be subject to extreme risk: plans should be prepared for
affecting the urgent evacuation of persons close to the site in the downwind direction.

Protracted evacuation or severe restriction on normal living should not be imposed on
any but small population centres.

Temporary evacuation or restrictions should not be necessary for more than 10,000
people in any but exceptional weather conditions. If an accident were to coincide with
exceptional weather conditions, not more than 100,000 persons should ultimately be
affected.
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17.9 On 6 February 1968 the Minister of Power stated that as a result of advances in
technology the safety of a gas-cooled reactor in a concrete pressure vessel was such that it
may be constructed and operated much nearer built-up areas than had so far been permitted.
The Minister commented that there were advantages in having these stations near centres of
population in terms of amenity and of transmission costs.

17.10 The Minister of Technology on 23 March 1970 stated that before a site is accepted for
a nuclear power station, account is taken of al known development plans. This ensures that
projected developments in the vicinity of the station are not hampered.

17.11 On 5 December 1973 the Secretary of State for Trade and Industry stated that first of
a kind reactors, if licensable, would be built on sites similar to those used for early Magnox
reactors, i.e. remote sites, and relaxation to sites nearer centres of population would depend
on relevant experience.

17.12 The Secretary of State for Energy on 11 March 1988 tabled the demographic criteria
for assessing potential sites, both for Magnox reactors and AGRs. Magnox reactors in
concrete pressure vessels would be allowed some relaxation of the general Magnox criteria if
necessary. The Secretary of State for Energy stated that once a site has been accepted for a
nuclear station, arrangements were made to ensure that residential and industrial developments
were so controlled that the general characteristics of the site were preserved, (see paragraph
17.22).

| mplementation

Licensing
17.13 Would-be operators of nuclear installations make simultaneous applications for
planning consent and for a nuclear site licence. The licensing process is therefore concurrent

with a Public Inquiry. However, HSE would not grant a licence in advance of a 'Section 36'
decision by the Secretary of State (see paragraph 17.2).

17.14 The HSE assesses the suitability of a site before granting a nuclear site licence, or
before giving evidence to a Public Inquiry asto the licensability of a nuclear installation.

17.15 For new nuclear installation sites, the licensee submits to HSE details of present and
predicted population around the site out to 30 km. Information on nearby schools, industry,
hospitals, institutions and other places where people may congregate is included. HSE will
assess this information againgt its criteria, defined in the SAPs { Ref. 2} .

Hazards

17.16 When siting nuclear installations account is taken of natural and man-made hazards in
the area. Earthquakes, flooding, drought, high winds and extremes of ambient temperature
are examples of natural hazards which are considered. Man-made hazards include the
possibility of an aircraft crash on the site and storage, processing or transport of hazardous
materials in the vicinity. Particular attention is given to both seismic events and hazards from
aircraft in the SAPs which require that:
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- The aircraft crash frequency of the site be determined using the most recent statistics
taking into account forecast changes of flight patterns.

- The relevant bodies should be consulted with the object of minimising the risk from
aircraft approaching or overflying the plant.

- The seismology, geology and earthquake history of the area should be established.

17.17 Consideration is aso given as to whether the presence of the nuclear installation might
have undue effects on the local environment. For example the environmental effects of
radioactive discharges.

Emergency arrangements

17.18 Another factor is the population distribution and access facilitiesin the area. Although
high safety standards are required of nuclear installations, effective emergency arrangements
are aso required. This is dependant upon how many people might be involved and how the
appropriate counter measures, in particular the distribution of stable iodine, and evacuation
might be introduced.

17.19 The emergency plans will address the design basis accident (see Article 18) for the
plant. This gives the off-site release as the basis for the immediate emergency response (see
Article 16). The HSE must be satisfied that the size, nature and distribution of the population
around the site are properly taken into consideration. If planning permission is granted for the
site there will be planning controls to ensure that significant and unacceptable population
growth does not occur. Inthe UK the area requiring these restrictive controls varies from 3 to
3.5 km for the older plantsto 1 km for modern stations. The areais determined by the HSE in
accordance with PIRER 1992 { Ref. 21} .

Topography

17.20 The siting of the nuclear installation will require consideration of the topography for
the area which might effect the dispersion of the authorised radioactivity discharged from the
site in normal operation or release in the event of an accident. In addition, aspects of the
topography of the area around the site which may affect the movement of people and goods
are identified and their effect on the safety of the plant examined. This examination
determines whether the topography and road and rail systems are such as to create difficulties
if it became necessary to evacuate people from the area around the plant.

Maintaining the continued acceptability of the site

17.21 Continued re-evaluation of external hazards and of the emergency plans is required
under LCs 15 and 11 respectively. Guidance on re-evauation of the specific demographic
requirements on siting is given to HSE nuclear installation inspectors in the SAPs.

17.22 Loca authorities consult the HSE with regard to any proposed development which
might lead to an increase in population close to the site and on large developments further
from the site. Limiting criteria based upon population distribution are used only for guidance
and the HSE cannot necessarily insist on rigid adherence to them.
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17.23 A joint circular to local authorities from the Department of the Environment
(11/1992/84) and the Welsh Office (11/1992/WQ) and a similar circular from the Scottish
Development Department (5/1993) gave advice on the exercise of planning control over
hazardous development and over development in the vicinity of hazardous installations.

17.24 Appendix 2 of the circular gives guidelines for the types of development in the vicinity
of hazardous installations on which HSE should be consulted. These circulars established HSE
as a statutory consultee for development in the vicinity of hazardous installations covered by
the Regulations for Control of Development (Hazardous Installations) {Ref. 50}. HSE has
non-statutory arrangements, operated under the same administrative arrangements, to be
consulted by local authorities in the case of planning applications in the vicinity of all nuclear
installations. HSE's nuclear installation inspectors assesses such planning applications to
determine;

- whether a proposed devel opment would raise the population to near the maxi-
mum guidelines set out in the Government's siting policy for nuclear installations;

- whether the external hazards in the nuclear safety case envel ope the hazard
from a proposed hazardous installation, or alternatively whether the nuclear safety case
can be modified to incorporate the new hazard;

- for a proposed development within the nuclear licensed site, whether the licen-
see has made a satisfactory safety case for the proposed development and for any ex-
isting licensable activities on the site that it would impinge upon, and whether the
proposed activity is suitable for a nuclear licensed site;

- for a proposed development within the detailed emergency planning zone
(where applicable), HSE refers the application to the licensee, who must in turn liaise
with those bodies having responsibilities under the off-site emergency plan, to find:

whether the devel opment can be incorporated into the emergency plan; or
failing that,

whether the emergency plan could be modified such that the devel opment
could be incorporated into the emergency plan.

17.25 Local authorities are not obliged to, but normally follow HSE's advice. HSE can
appeal to the Secretary of State for the Environment, Transport and the Regions if a local
authority does not accept HSE's advice.

17.26 The HSE maintains a database of the estimated population around nuclear installations
based upon the most recent ten-yearly population census, updated to take account of
subsequent planning applications for residential developments. This database is used to
compare the projected population following a proposed residentia development with
government demographic guidelines before HSE advises a local authority on the acceptability
of such a planning application.
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Periodic review of nuclear installation discharge authorisations

17.27 Authorisations are reviewed regularly involving consideration of the level of actua
discharges and the margin between discharges and limits. Against a background of
Government policy that limits should reflect closely actual discharges, the environment
agencies may decide to vary authorisations following areview, to set more stringent limits and
conditions and to require improvement programmes to be instituted.

I nternational Arrangements

17.28 In the case of an application to the Secretary of State for Trade and Industry for a
Section 36 consent for a new nuclear power station, the UK Government will send a copy of
the application to the Directorate General for Energy of the European Commission. The
Commission will make the application known to other Member States through the Officia
Journal of the European Communities. Once a public inquiry is called, evidence may be
submitted to the inquiry by anyone from any country.
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ARTICLE 18 - DESIGN AND CONSTRUCTION

Text of Article 18:
'‘Each Contracting Party shall take the appropriate steps to ensure that:

(1) the design and construction of a nuclear installation provides for several
reliable levels and methods of protection (defence in depth) against the
release of radioactive materials, with a view to preventing the occurrence of
accidents and to mitigating their radiological consequences should they
occur;

(i)  the technologies incorporated in the design and construction of a nuclear
installation are proven by experience or qualified by testing or analysis;

(iii)  the design of a nuclear installation allows for reliable, stable and easily
manageable operation, with specific consideration of human factors and the
man-machine interface.’

This section of thereport covers:

-+ thelicensing process and the regulatory control (paragraphs 18.1to 18.7);
the implementation of the defence in depth concept (paragraphs 18.8 to 18.10);
the prevention of accidents and their mitigation (paragraphs 18.11 to 18.16);
measures for ensuring the application of technologies are proven by experience or
qualified by testing or analysis (paragraphs 18.17 to 18.19);
requirements on reliable, stable and easlly manageable operation with specific
consideration of human factors and man-machine interface (paragraph 18.20).

Licensing process and regulatory control

18.1 The design and construction aspects of a nuclear installation are controlled by the
Licence Conditions (LCs) 14, 19, and 20 (see Annex 4) attached to the nuclear site licence
required by the NI Act (see paragraph 7.5).

18.2 Under LC 14, the operator makes and implements adequate arrangements "for the
production and assessment of safety cases consisting of documentation to justify safety during
the design, construction, manufacture, commissioning, operation and decommissioning phases
of the installation."”

18.3 Under LC 19, the operator makes and implements "adequate arrangements to control
the construction or installation” of a new plant. It requires the construction or installation to
be divided into phases. The HSE can specify that its consent must be obtained before
proceeding from one stage to the next of the construction or installation. There is aso a
requirement for "adequate documentation to justify the safety of the proposed construction or
installation™ which, as appropriate, is submitted to the HSE.

184 Under LC 20, the licensee makes and implements 'adequate arrangements for
modification to the design of the plant during the period of construction'. The HSE may
specify that these arrangements may be submitted for approval in whole or in part.
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Modifications can, where appropriate, be divided into stages and the HSE can specify that
stage consents be sought before proceeding beyond that stage in the modification.

18.5 All these LCs require "the provision of adequate documentation to justify the safety”
of the particular aspect (see Article 14). LC 22 is the means by which any changes to the
design and construction of the nuclear installation are assured to be equivaent or to improved
standards with respect to the original construction.

Regulatory control over the design process
18.6 Theregulatory control over the design process is described under Article 14.

Regulatory control over the construction process

18.7 Incarrying out its control and regulatory function, HSE satisfies itself that the licensee
applies the highest practicable standards in the fabrication and inspection of new nuclear plant
or the repair and replacement of components in existing plant. The HSE's nuclear installation
inspectors confirm that the relevant SAPs (see paragraphs 14.48 to 14.52) are satisfied. This
is particularly the case where the 'Special case procedure’ (see Annex 8) isinvoked The HSE's
nuclear installation inspectors satisfy themselves that such components are manufactured and
ingpected to standards which are consistent with the incredibility of failure claim.

Defence in depth

18.8 In the UK, defence in depth is an important aspect of a nuclear installation's safety
case. The UK's system of defence in depth incorporates:

— prevention of abnormal operation and failures,

— control of abnormal operation and detection of failures;

— control of accidents within the design basis;

— control of severe plant conditions, including prevention of accident
progression and mitigation of the consequences of severe accidents,

— mitigation of radiological consequences of significant releases of radioactive
materials.

18.9 Each licensee has recognised that the design safety criteria in place at the time of the
original design and construction of its current plant do not necessarily fully meet modern
standards and expectations. Guidance has therefore been prepared for designers and assessors
on the nuclear safety principles to be used in the review of existing designs of nuclear
installations and the preparation of proposals to modify them. These principles address the
reasonable practicability of achieving improvements in existing plant safety performance. For
the newest nuclear installations in the UK, the licensees approach to 'defence in depth’
includes many of the following:

1. Defence in depth against potentially significant faults or failures using:

a  multiple physical barriers to the release of radioactive materials to the
environment; and
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b) severa levels of protection which prevent the breach of any barriers or
mitigate the consequences of a breach. These levels of protection include not
only engineered control and safety systems but aso aspects such as
conservative design, quality assurance, accident management strategies and
off-site emergency response.

2. Structures, systems and components important to safety are designed to be
inherently safe or to fail in a safe manner. Potential failure modes are identified, using
aformal analysis where appropriate.

3. The design makes the best use of diversity, redundancy and segregation in the
structures, systems and components which are important to safety.

4. All structures, systems and components are allocated a safety categorisation which
takes account of the consequences of their potential failure and of the failure frequency
requirements placed on them in the safety analysis. This categorisation is used to
determine the standards to which those items are constructed.

5. External and internal hazards which could affect the safety of the plant are
identified. They are treated as potential initiating events of fault sequences and, where
appropriate, taken in combination with other plant faults.

6. Adequate safety systems are available to reduce the frequency or limit the
consequences of fault sequences. No fault, internal or external hazard, disables the
safety systems provided to safeguard against that event. Control systems and safety
systems are physically separated and do not share equipment or services.

7. The layout of safety system equipment and safety-related plant and services
minimises the effects of internal and externa hazards and of any interactions between
afailed structure, system or component and other safety-related structures, systems or
components.

8. A quadlification procedure confirms that all safety systems and safety related
equipment will perform their required safety functions throughout their operational
lives, under the operational, environmental and accident conditions specified in the
design. The procedure, where reasonably practicable, includes a demonstration that
individual items can perform their required functions under the specified conditions.

9. Provisions are made for monitoring and inspecting safety systems, safety-related
structures, and components in service or at intervals throughout plant life
commensurate with the reliability required of each item. In especialy difficult
circumstances where this cannot be done, either additiona design measures are
incorporated to compensate for the deficiency, or adequate long-term performance is
achieved without such measures.

10. Normally, a safety system is automatically initiated and no human action should be

necessary for a period following the start of the requirement for protective action.
The design, however, is such that plant personnel can initiate safety system functions
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and can perform necessary actions to deal with circumstances which might prejudice
safety, but cannot negate correct safety system action at any time.

11. No single random failure assumed to occur anywhere within the safety systems
provided to perform a safety function prevents that function being performed during
any normally permissible state of plant availability. Consequential failures resulting
from the assumed single failure are considered as an integral part of the single failure.

12. Redundancy is incorporated within the designs of safety systems so as to achieve
required high levels of reliability unless it is demonstrated with high confidence that
the reliability is achieved by other means.

13. Diversity and segregation is used, as appropriate, where the possibility of common
cause failures would otherwise threaten the achievement of the reliability required for
a safety function.

14. Where high reliability is sought from a safety system through the use of redundant
identical components, measurements or actions, a common cause failure limitation is
placed on the claimed reliability of the system.

18.10 The HSE, during its assessment of the licensee's safety case, checks that the above
approach has been followed, so far asis reasonably practicable.

Prevention of accidents and their mitigation

18.11 A centra and key element during the design process is the analysis of possible
accidents on the nuclear power plants. This covers all significant sources of radioactivity
associated with the plant and all planned operating modes. The analysis starts with a list of
initiating faults, including internal and external hazards, and faults due to personnel error
which have the potentia to lead to any person receiving a significant dose of radiation. The
safety case demonstrates a systematic process for establishing the list of faults. A radiological
analysis is performed for fault sequences, which could lead to the release of radioactive
materials, to determine the maximum effective dose to persons on or off the site. The fault
sequences are normally grouped and a "bounding case" for each group is specified. These
bounding cases take account of the demands made on the safety system. They have
consequences at least as severe as any member of the group of fault sequences which they
bound.

18.12 The fault analysis process leads to the determination of the Design Basis Accident
(DBA) for the nuclear installation. These accidents are drawn from the fault analysis but do
not include initiating faults which are determined to be very improbable and meet the following
criteria

— internal plant faults which have an expected frequency lower than about 10° per year;
— failures of structures, systems or components which form a principal means of ensuring
nuclear safety and which have been accepted by a comprehensive examination, using

relevant scientific and technical issues, to ensure an acceptable standard of integrity
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commensurate with the potential radioactive consequences if they fail;

— external hazards to the plants where it can be demonstrated that their frequency is less
than once in 10 thousand years.

18.13 The design basis fault sequences are identified starting with each design basis initiation
fault, i.e. those not excluded by the criteria outlined above. They include, as appropriate:

failures consequential upon the initiating fault; failures expected to occur due to having a
common cause; and single failures within the safety systems. The analyses of DBAS are done
on a conservative basis and assume the worst normally permitted configuration of equipment,
unavailability for maintenance, test or repair.

18.14 For each design base fault sequence or bounding case, which leads to a release of
radioactive material, the radiological analysis to determine the maximum effective dose to a
person outside the site assumes:

)

i)
ii)

that the person remains at the point of greatest dose for the duration of the
release (except for extended releases, when more realistic times at the location
can be assumed);

weather conditions occur that produce the highest dose to the person;

there are no off-site emergency counter measures.

18.15 The design basis fault sequences shows that:

)

i)

ii)

none of the physical barriers to the escape of radioactivity is breached or if any
are, then at least one barrier remains intact;

there is no release of radioactivity except in the most severe cases when no
person outside the site will receive an effective dose greater than 100 mSy;

no person on the site will receive an excessive dose from the release of
radioactive material.

18.16 The design basis analysis establishes the minimum safety system requirements for each
initiating fault and also identifies the operator's administrative requirements. It therefore
provides information for:

)

i)

ii)

the trip setting and performance requirements for the safety systems and safety
related equipment;

the determination of the plant operational limits and the formulation of the
operating rules;

the preparation of the plant operating instructions for fault conditions.

Technologies proven by experience or qualified by testing or analysis
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18.17 Nuclear installations designed to modern standards, such as Sizewell B or the more
recent AGRs included the qualification of equipment for all DBAS within their safety cases.
This qualification often involved arduous testing or comprehensive analysis or both usualy in
line with modern national or international standards or other specific regulatory requirements.

18.18 For older plant, there will not be evidence from the design phase to address modern
requirements for equipment qualification and safety analysis. However, the designers
employed more conservative design approaches and less complex control and instrumentation
technology than current designs and had access to comprehensive prototype and rig data. In
addition, the experience of operation of earlier nuclear installations has provided operational,
maintenance and inspection data. This has lead to increased confidence in meeting required
safety equipment performance levels or, aternatively, the need for a modification or
replacement with more modern technologies meeting current safety design criteria where

appropriate.

18.19 Furthermore, amost al nuclear installations have now completed at least one major
PSR (see paragraphs 6.14 to 6.25 and paragraphs 14.22 to 14.24). These reviews and other
routine regulatory activities, together with the ongoing plant monitoring and collection of
lifetime data provides additional assurance that safety related equipment is capable of
performing its intended duty.

Requirements on reliable, stable and easily manageable operation

18.20 Another important aspect of the design process is a detailed consideration of the role
of the operator. Particular emphasis during the design stage is placed on identifying the safety

actions required of the operators and specifying the User Interface design. Article 12 provides
a statement of the UK approach to ensuring an adequate treatment of human factors
throughout the life cycle of the plant.
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ARTICLE 19 - OPERATION

Text of Article 19:
'‘Each Contracting Party shall take the appropriate steps to ensure that:

(i)

(i)

(iii)

(iv)

v)

(Vi)

(Vi)

(viii)

The initial authorisation to operate a nuclear installation is based upon an
appropriate safety analysis and a commissioning programme demonstrating
that the installation, as constructed, is consistent with design and safety
requirements,

operational limits and conditions derived from the safety analysis, tests and
operational experience are defined and revised as necessary for identifying
safe boundaries for operation;

operation, maintenance, inspection and testing of a nuclear installation are
conducted in accordance with approved procedures;

procedures are established for responding to anticipated operational
occurrences and to accidents;

necessary engineering and technical support in all safety-related fields is
available throughout the lifetime of a nuclear installation;

incidents significant to safety are reported in a timely manner by the holder of
the relevant licence to the regulatory body;

programmes to collect and analyse operating experience are established, the
results obtained and the conclusions drawn are acted upon and that existing
mechanisms are used to share important experience with international bodies
and with other operating organisations and regulatory bodies;

the generation of radioactive waste resulting from the operation of a nuclear
installation is kept to the minimum practicable for the process concerned, both
in activity and in volume, and any necessary treatment and storage of spent
fuel and waste directly related to the operation and on the same site as that of
the nuclear installation take into consideration conditioning and disposal.'

This section of thereport covers:
the licensing process and law (paragraph 19.1);
obligations under Article 19:
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(i)
(iii)

(iv)
(V)
(vi)
(vii)
(viii)

initial authorisation to operate (paragraphs 19.2 to 19.3);

operational limitsand conditions (paragraphs 19.4 to 19.8);

approved procedures for operation, maintenance, inspection and testing
(paragraphs 19.9 to 19.11);

operational occurrences and accidents (paragraph 19.12);

engineering and technical support (paragraphs 19.13 to 19.21);

reporting of incidents (paragraphs 19.22 to 19.26);

collecting and analysing oper ating experience (paragraphs 19.27 to 19.29)
radioactive waste (par agraphs 19.30 to 19.33)
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Other licence conditions relevant to operation (paragraphs 19.34 to 19.35).

Licensing process and national law

19.1 In the UK, the operationa phase of a nuclear instalation is regulated principally
through the Licence Conditions (LCs) (see Annex 4) attached to the nuclear site licence
required by the NI Act { Ref. 15} (see paragraph 7.26). Compliance with these Conditions is
monitored by the HSE through inspection and assessment (see paragraphs 14.42 to 14.54).
The LCs are framed to cover all aspects of operation which have a relevance to safety. Using
the structure of Article 19 the relevant LC for each aspect is given below:

Obligations under Article 19:

Article 19(i) Initial Authorisation to operate a nuclear installation

19.2 Inthe UK anuclear site licenceis required prior to commencement of the construction
of the nuclear installation on the site. This means that no feature important to nuclear safety
can be constructed on the site until HSE gives consent to the activity. The report on Article
14 addresses the safety analysis undertaken prior to initial authorisation to operate a nuclear
installation. LC 21 ensures that adequate arrangements exist for the commissioning of a new
or modified plant, or particular process on the plant which may affect safety. It alows the
commissioning to be divided into stages and for the HSE to specify that the licensee cannot
proceed from one stage to the next without the HSE granting Consent (see Annex 2). Such
Consent is dependent upon the licensee providing adequate documentation to justify the safety
of plant at that stage. The LC also requires that a suitably qualified person or persons are
appointed to control, witness, record and assess the result of the commissioning tests. Full
and accurate records are required for any commissioning test or operation.

19.3 In practice, this means that there is atransitional period for the nuclear installation as it
moves from its construction to its operational phase. This period is controlled by a
commissioning schedule and programme, which give details and requirements for each item of
plant or equipment and groups of plant or equipment to be brought to a state which is
acceptable for operation in the totality of the station. Certain key stages in the Commissioning
Programme are identified when HSE Consent is required before further progress towards
operation can be made. These might be such times as. the bringing of nuclear fuel onto site;
loading fuel into the reactor; bringing the reactor to criticality; and various power levels up to
full power. The final Consent during the Commissioning phase is the Consent to move to
routine operation. This is not issued until the safety case has been substantiated by the
commissioning tests and the test results, and that all the necessary documents and systems are
in place for the continued operation and maintenance of the plant. This final Consent is
effectively an authorisation for routine operation.
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Article 19(ii) Operational Limits and conditions

19.4 The operationa limits and conditions for a nuclear installation are based upon its safety
case (see Article 14). The safety case limits are normally the measurable plant parameters that
define the envelope for demonstrably safe operation and the safety conditions that are
prerequisites, in terms of plant configurations and operator actions, to keep plant within this
envelope. These are incorporated into two key sets of documents. Operating Rules (ORs) and
Operating Instructions. The ORs identify the conditions and limits necessary for the safe
operation of the station. The Instructions set down the way in which al operations which may
affect safety are carried out and ensure that the conditions and limits defined in the ORs are
implemented. LC 23 ensures that al operations that may affect safety are supported by a
safety case. It also ensures that the safety case identifies the conditions and limits that keep
the plant in a safe condition. LC 24 requires the licensee to ensure that the safety case limits
and conditions of the Operating Rules are an integral part of the written instructions to
operators. The licensee will normally ensure that the limits and conditions in the Operating
Instructions have a safety margin. The safety margin will be established having regard to the
plant transients arising in normal operation, or in the event of a plant system breakdown, so
that there is reasonable confidence that no transgression of the Operating Rules limits will
arise.

19.5 In addition to these requirements, LC 26 (control and supervision of operations)
requires that no operations are carried out which may affect safety, except under the control
and supervision of suitably qualified and experienced persons appointed by the Licensee for
that purpose (see LC 12). These persons must ensure that the ORs and Instructions are
complied with. If they identify any matter which indicates that the safety of any operation or
the safe condition of the plant may be affected they inform the licensee. In such
circumstances, the licensee takes appropriate action and ensures the matter is notified,
recorded, investigated and reported in accordance with arrangements made under LC 7
(incidents on the site). This action would be taken by the senior person present on the site
with immediate responsibility for plant operation or the Station Manager. The licensee's
arrangements ensure that those with responsibility for compliance with the licence have
authority to decide whether or not to continue operation.

19.6 Under LC 25 (operational records) the licensee ensures that adequate records of
operation, inspection and maintenance of the plant which affect safety are made and kept.
These records include the amount and location of all radioactive materia (e.g. nuclear fuel and
radioactive waste, used, processed, stored or accumulated) on the site.

Revision of operational limits and conditions

19.7 HSE receives from the licensee the safety case that substantiates the proposed limits
and conditions. Normally, HSE would only approve the limits and conditions defining the
nuclear safety envelope in the form of the operating rules. Once approved, no alteration or
amendment can be made to such operating rules unless the HSE has approved the alteration or
amendment.

19.8 In the particular case where the results of operation, maintenance or inspection show
that the safe condition or safe operation of the plant may be affected, the licensee's
arrangements would ensure that HSE receives a safety case that substantiates the continued
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operation of a reactor whether or not the Operating Rule limits and conditions need to be
changed.

Article 19(iii) Approved Procedures

199 LC 24 is to ensure that all operations which may affect safety, including any
instructions to implement ORs, are undertaken in accordance with written operating
instructions.

19.10 LC 28 requires licensees to make and implement arrangements for the regular and
systematic examination, inspection, maintenance and testing of al plant which may affect
safety. Thiswork is set out in a Maintenance Schedule which details the timing requirements.
The Maintenance Schedule consists of those examinations, inspections, maintenance and tests
required to demonstrate the continued ability of the plant to meet claims in the safety case.
The intervals between Maintenance Schedule activities is determined by the safety case,
operationa experience and engineering judgement. The work is carried out in accordance
with schemes laid down in writing by suitably qualified and experienced persons under the
control and supervision of an appropriate person specifically appointed for that task who must
sign a full and accurate report on completion of the work. Any examination, inspection,
maintenance or test which shows that the safety of the plant may be affected is reported to the
licensee, who takes appropriate action. HSE has the power to require the Maintenance
Schedule, or part of it, to be submitted for its approval.

19.11 In addition to LC 28, there are aso powers under LC 29 (duty to carry out tests and
inspections) for HSE, after consultation with the licensee, to require the licensee to perform
any tests, inspections or examinations which it may specify, and to be provided with the
results. LC 30 ensures that any part of the plant or process is shut down in accordance with
the plant maintenance schedule. HSE has discretion to require its consent to start-up of any
plant shut down under LC 30.

Article 19(iv) Operational Occurrences and Accidents

19.12 The design basis of the safety case identifies a range of fault conditions which will
generate plant alarms for operator action or automatic response. The Operating Instructions
required by LC 24 (see paragraph 19.4) identify the necessary operator actions. Beyond the
design basis, reasonably foreseeable but remote fault conditions are addressed in providing
strategies and guidelines to help operators decide on their emergency response. Even more
remotely, approaches to the management of serious accidents have been considered to identify
equipment and materials. The arrangements for dealing with Accidents and Emergencies are
set out under Article 16. The licensee has key responsibilities under these arrangements and,
in particular, bringing the plant back to a safe condition. To this end the licensee, under LC 11
(on emergency arrangements), ensures that all persons who might be involved are properly
instructed and rehearsed in the procedures.

Article 19(v) Engineering and Technical Support
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19.13 Under the LCs there are a number of requirements aimed at ensuring that there is
sufficient engineering and technical support available in all safety-related fields throughout the
life of anuclear installation. In particular, LC 12 (duly authorised and other suitably qualified
and experienced persons) has a general requirement that only suitably qualified and
experienced persons should perform any duties which may affect the safety of operations on
the site. Within this overall provision, there is the specific requirement under LC 26 (control
and supervision of operations) for the appointment in appropriate cases for persons to control
and supervise operations which may affect plant safety.

19.14 These licence requirements are reinforced by HSE's SAPs{ Ref. 2}. These state that:

i) a safety culture should be established which will enhance and support the safety
actions of all staff involved in safety related activities (see Article 12);

i) there should be a written company policy setting out the commitment to safety;
iit) duties and responsibilities should be clearly defined;

iv) there should be good QA arrangements (see Article 13);

V) all staff involved in safety related activities must be adequately trained;

Vi) arrangements should be made for obtaining and utilising information and
experience from national and international sources.

19.15 An important aspect which demands the necessary engineering and technical support in
all safety fields during the nuclear installation's lifetime is the requirement for an adequate
safety case for the nuclear installation (see Article 14).

19.16 There are aspects which require technical substantiation. This is obtained by research
and development programmes. The licensees commission and undertake research to support
the safe operation of their nuclear installations. In addition, the UK Government has given
HSC the responsibility to co-ordinate a long-term generic (ie not site specific) safety research
Programme to address the following objectives:

i) adequate and balanced programmes of nuclear safety research continue to be
carried out, based on aview of the issues likely to emerge both in the short and long
term;

i) as far as reasonably practicable, the potential contribution the research can
make to securing higher standards of nuclear safety is maximised; and

iit) the results of the research having implications for nuclear safety are
disseminated as appropriate.

19.17 There are two secondary objectives:

Rev. 1 105



i) to take account of the desrability of maintaining a sufficient range of
independent capability to ensure the attainment of the primary objective; and

i) to ensure that proper account is taken of the advantages of international
collaboration in furthering the primary objectives.

19.18 HSE directs the programme, on behalf of HSC, by identifying safety issues which are
expressed in the Nuclear Research Index {Ref. 51}. The licensees, through their Industry
Management Committee (IMC) use this index as a focus for commissioning the programme.
The IMC has representatives from NE, SN and BNFL, and priorities research issues in the
context of the overall programme strategy.

19.19 The HSC Programme embraces the full range of safety issues on a nuclear reactor
plant. Information on each of these projects is available from HSE's Nuclear Research
Register { Ref. 52}, which is produced annually.
19.20 The HSC Co-ordinated Programme comprises two elements:

The IMC programme is that part identified, placed and paid for directly by the nuclear
licensees. It mainly addresses HSE nuclear safety issues and the maintenance of
essential capability.

The HSE Levy Programme isthat part that isidentified and placed by HSE and paid
for through alevy on the licensees. It has three main el ements:

- research commissioned to maintain sources of independent advice to HSE;
— research collaboration that requires the participation of UK Government;
— and research to address any issues of concern to HSE not adequately ad-
dressed in the IMC Programme.

19.21 The HSC Programme excludes:

- nuclear safety research activity related to the fuel cycle, which is covered under
Separate arrangements

- research undertaken by the licensees for purposes other than safety, or to meet
licensing conditions or their own safety design rules

- research commissioned by HSE to enable it to make licensing decisions, thisis
covered under HSE's nuclear safety support programme

Article 19(vi) I ncident Reporting

Rev. 1 106



19.22 LC 7 (incidents on the site) is a genera requirement to make arrangements to notify,
record, investigate and report incidents:

a) asisrequired by any other condition attached to the licence;
b) as the HSE may specify; and
C) asthe licensee considers necessary.

19.23 Under (a) above there are for example currently requirements to notify, record,
investigate and report incidents arising under LC 23 (Operating Rules), LC 28 (Examination,
Inspection, Maintenance and Testing), and LC 34 (Leakage and escape of radioactive material
and radioactive waste). Incidents to be notified, etc., include those referred to in NI Act
section 7 {Ref. 15}; in the Nuclear Installations (Dangerous Occurrences) Regulations 1965
{Ref. 20}; the IRR85 {Ref. 17}, regulations 29, 31 and 33. In making the arrangements
required under LC 7, the licensees include the need to notify incidents within the scope of:

Occurrences on a nuclear installation site, under S22(1) of the NI Act, are to be reported by the quickest
means possible under S4(1) of the Nuclear Installations (Dangerous Occurrences) Regulations 1965 to
the Minister, to the local authority, and to the local chief officer of police;

A confirmed breach of, or discharge expected to breach quantitative limits of a Certificate of
Authorisation for the disposal of radioactive waste issued under the RSA 1993 {Ref. 19},

A confirmed release to atmosphere or spillage of a radioactive substance which exceeds or is expected to
exceed, the limits set out in Column 7 of Schedule 2 of the IRR85, (except where the release is in a
manner specified in an Authorisation under RSA 1993) to be notified forthwith to HSE;

A confirmed or suspected over exposure of aworker to ionising radiation under
Section 29 of the IRR85 to be notified forthwith to HSE;

19.24 HSE has made arrangements with licensees to be informed of incidents covered by
international reporting arrangements, for which HSE is the UK reporting authority, i.e.:

the International Nuclear Event Scale (INES);
the IAEA/NEA Incident Reporting System (IRS).

19.25 Certain incidents are covered by agreements for ministerial reporting to Parliament,
these are issued by HSE in a Quarterly Statement.

19.26 The UK is a signatory to the 1986 IAEA Convention on ‘Early Notification of a
Nuclear Accident’ which requires notifying the IAEA when “... a release of radioactive
materials occurs or is likely to occur and which has resulted or may result in an international
transboundary release that could be of radiological safety significance for another state”. The
UK competent authority and contact points for issuing and receiving notification and
information on the nuclear accident are DTI and DETR, respectively.

Article 19(vii) Operating Experience
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19.27 Operational matters which may affect safety and which are identified during operation
(LC 23 Operating Rules) or maintenance, inspection or test (LC 28 Examination, Inspection,
Maintenance and Testing) are notified, recorded, investigated and reported as required by
LC7. These requirements ensure that experience gained during operation is properly
considered and any findings or recommendations which will improve safety are recognised and
acted upon. The operational records required to be kept under LC 25 not only demonstrate to
the regulators compliance with site licence and other regulatory requirements, but also
constitute part of the plant history that operators need to make safety and commercial
judgements. For instance, the results of routine examinations of the plant under LC 28 may be
used to justify a change to the interval between maintenance or the change from preventive
mai ntenance to condition-based maintenance.

19.28 The licensee arrangements for investigation of plant events include requirements for
impact on other installations and operators to be considered in off-site reporting and regular
reviews of such reports by all reactor operating licensees. The outcome of this review could
be a dissemination of a plant event on one installation with a requirement on each other
installation to assess and report formally on itsimpact on their plant.

19.29 HSE areresponsible for national publication of the results of their regulatory activities
(such as the assessment of licensees Periodic Safety Reviews) and international reporting of
events. HSE bring to the attention of licensees any international events of significance.
Licensees distribute information through WANO and other organisations which also provide
international experience which may be relevant to UK operators.

Article 19(viii) Radioactive Waste
19.30 Four LCsaredirected at the control and handling of radioactive waste. They are:

i) LC 4 on restriction of nuclear matter on the site. This requires that there must
be adequate arrangements for the storage of nuclear matter (which includes radioactive
waste generated on the site). These arrangements include the preparation and
assessment of a safety case and the identification of limits and conditions necessary in
the interests of safety. In most cases, this safety case is identifiable as a part of the
installation Radioactive Waste Management Safety Case which, with the Radioactive
Waste Management Strategy, is considered and assessed by regulators.

i) LC 32 on accumulation. This requires that, as far asis reasonably practicable,
the rate of production and the total quantity of radioactive waste on the site at any one
time is minimised. The quantity, type and form of the radioactive waste accumul ated
or stored may be subject to limitations specified by the HSE.

i) LC 33 ondisposa. Thisrequiresthat the disposal of radioactive waste must be
in accordance with an Authorisation granted under the RSA 1993 (see

paragraph 7.22).

iv) LC 34 on leakage and escape. The basic requirement of this LC is that
radioactive material or waste is controlled and contained so that it does not leak or
escape. Any leak or escape must be notified, recorded, investigated and reported, as
required by the arrangements made under LC 7.
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19.31 Where the demands of safety are overriding, waste is treated, as necessary, to improve
storage conditions. In addition, early treatment of waste is undertaken if it secures worthwhile
safety benefits or worthwhile economic benefits without prejudicing safety. The relevant costs
and commercia risks are borne by the owner of the waste. Decisions by operators and
regulators have regard to all relevant factors, including the following:

— the need for continuing safe storage of the waste, treated and/or contained as necessary;

— the benefits of placing the waste in a chemically and physically stable form, so that safety
may be achieved by passive means;

- therisk that treated waste will be incompatible with future disposal requirements and the
practicability of re-working treated waste in the future, for disposal or for a period of
further storage, should this be necessary;

- the state of storage facilities, including the benefits which would be derived from refur-
bishment or upgrading;

— the need to minimise waste degeneration, secondary waste arisings and releases to the
environment;

— the need to minimise dependence on active safety systems, maintenance, monitoring and
human intervention;

- theretrievability of the waste for disposal.

19.32 While it was not one of the original generic safety issues for PSRs (paragraph 6.20),
HSE assessment of PSRs currently includes consideration of radioactive waste management
and safety cases.

19.33 Spent Magnox and AGR fuel is stored at the nuclear installations for a period to alow
it to cool to meet limits and conditions of irradiated fuel transport packages. There is no
treatment of the fissle materia before transport, but the fuel assembly is mechanically
modified to minimise its volume. This modification produces low and intermediate level
radioactive waste, which is stored on site in facilities designed for this purpose and from which
the waste will be recovered subsequent to the operational phase. Spent PWR fuel is stored in
a purpose designed pond at the nuclear installation in the form discharged from the reactor.
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Other Licence Conditions relevant to Operation

19.34 |n addition to the LCs outlined above there are others which have a relevance to the
operation of anuclear installation (see Annex 4). These are:

i) LC 2 on marking of the site boundary

i) LC 3 on restriction on dealing with the site

iii) LC 5 on consignment of nuclear matter

iv) L C 6 on documents, records, authorities and certificates

V) LC 8 on warning notices

Vi) LC 9 oninstruction to person on the site

vii)  LC 13 on nuclear safety committees

viii)  LC 15 on periodic review

iX) LC 22 on modification or experiment on existing plant

X) L C 30 on periodic shutdown

Xi) L C 31 on shutdown of specified operations.
19.35 It is an offence for a licensee to contravene the requirements of a Site Licence.
Annex 2 describes the powers under the licence with which HSE can control the operation of
UK nuclear plant. These powers are implemented as described in Article 8. As stated in
Article 14, the HSE divides its work into two broad areas, Assessment and Inspection. It isthe
regular nuclear site inspections which are in the fore front in ensuring that the nuclear stations
are complying with the LCs and operating their plant safely. To this end HSE has dedicated
nuclear installation inspectors responsible for overseeing the safety of operations at each
nuclear site. These inspectors spend around 30% of their time on site and over a period of

time check compliance with every LC. Furthermore they are the immediate contact point when
a non-compliance occurs, or a problem arises, both for the licensee and the rest of HSE.
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Approved Code of Practice (paragraphs 15.1, 15.11)

Advisory Committee on the Safety of Nuclear Installations, the forerunner of
NUSAC (see below)

Approved Dosimetry Service (paragraph 15.17)
Advanced Gas-cooled Reactor

Aslow as reasonably achievable

Aslow asreasonably practicable - the ALARP principle is fundamental to the
regulation of health and safety in the UK. It requires that risks should be weighed
against the costs of reducing them. Measures must then be taken to reduce or
eliminate the risks unless the cost of doing so is obviously unreasonable compared
with therisk.

British Energy plc

British Nuclear Fuels plc

Basic Safety Limit (Annex 8)
Basic Safety Objective (Annex 8)
Central Database Facility (paragraph 16.62)
Central Index of Dose Information (paragraph 15.20)

Convention on Nuclear Safety

Design Base Accident (paragraph 18.12)
Department of the Environment, Transport and the Regions

Department of Trade and Industry

Environment Agency for England and Wales

Emergency Reference Level (paragraph 16.5)
Government Technical Adviser (paragraph 16.31)

Health and Safety Commission - created by the HSW Act 1974 and responsible to
the Secretary of State for the Environment, Transport and the Regions (and other
Secretaries of State) for the administration of the Act. The HSC makes substantial
use of independent advisory committees (see NuSAC) who advise the Commission

directly.

Health and Safety Executive - adistinct statutory body with day-to-day responsibility
for making arrangements for the enforcement of safety legislation. HSE isthe
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HSW Act
IAEA
ICRP
ILW
IMC
INES
INPO
IRR85

IRS

1S
ISRS
LCs
LLW
LTSR
MAFF
MCR
ME
Met. Office
mSv
NDA
NE
NEBR
NEPLG
NI Act

NIl

NRPB
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statutory licensing authority for nuclear installations. This function is delegated to
senior officials within the HSE's Nuclear Safety Directorate.

High Level Waste

Health and Safety at Work etc. Act 1974

International Atomic Energy Agency

International Commission on Radiological Protection (paragraph 15.2)
Intermediate Level Waste

Industry Management Committee (paragraph 19.18)
International Nuclear Event Scale

Intitute of Nuclear Power Operators (paragraphs 12.34)

lonising Radiations Regulations 1985

Incident Reporting System (paragraphs 12.20,
19.24)

In-service inspection (paragraph 14.37)
International Safety Rating System (paragraph 12.26)

Licence Conditions

Low Level Waste

Long Term Safety Review, the forerunner of Periodic Safety Reviews

Ministry of Agriculture, Fisheries and Food

Main Control Room (paragraph 12.11)
Magnox Electric plc

Meteorological Office

milliSievert

Nuclear Decommissioning Agreement (Annex 10)

Nuclear Electric Ltd.

Nuclear Emergency Briefing Room (paragraph 16.24)
Nuclear Emergency Planning Liaison Group

Nuclear Installations Act 1965 (as amended)

Nuclear Installations Inspectorate - a part of the HSE's Nuclear Safety Directorate.

National Radiological Protection Board
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NuSAC

OECD NEA
OFFER
ORs
OSART
PCSR
PIRER
POSR
PSA

PSR
PWR

QA
RIMNET
RPA
RPS
RPV
RSA
SAPs
SEPA

SGLR

SOAEFD
SOER

SoS
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HSE's Nuclear Safety Directorate, senior officers of which have delegated regulatory
and enforcement powers relating to nuclear site licensing under the NI Act (see HSE
above).

Nuclear Safety Advisory Committee - independent advisors on nuclear safety
matters to HSC. Prior to mid 1997 NuSAC was known as the Advisory Committee
on the Safety of Nuclear Installations (ACSNI).

Organisation for Economic Cooperation and Development Nuclear Energy Agency
Office of Electricity Regulation

Operating Rules (paragraph 12.13)

Operational Safety Review Team (paragraph 12.34)
Pre-construction Safety Report

Public Information for Radiation Emergencies Regulations 1992

Pre-operational Safety Report

Probabilistic Safety Assessment

Periodic Safety Review

Pressurised Water Reactor

Quality Assurance

Radiation Incident Monitoring Network (paragraphs 16.29)
Radiological Protection Adviser (paragraph 15.12)
Radiological Protection Supervisor (paragraph 15.12)

Reactor Pressure Vessel (Annex 3)

Radioactive Substances Act 1993

HSE's Safety Assessment Principles

Scottish Environment Protection Agency

Senior Government Liaison Representative (paragraph 16.34)
Scottish Nuclear Ltd

Scottish Office

Scottish Office Agriculture, Environment and Fisheries Department
Scottish Office Emergency Room (paragraph 16.24)

Secretary of State
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STAR
TCP
TOR
TQM
UK

User Interface

WANO

WO
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HSE's Safety Policy Directorate

Station Safety Report
Stop, Think, Act, Review concept (paragraph 12.31)
Town and Country Planning Act 1990 (paragraph 17.1)

Tolerability of Risk
Tota Quality Management
United Kingdom of Great Britain and Northern Ireland

The medium through which personnel obtain information about the plant and
perform actions which impact upon plant behaviour

World Association of Nuclear Organisations (paragraphs 10.7(ii))

Welsh Office
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Annex 1 - Civil Nuclear Power Stations - Key Parameters

Nuclear Bradwell| Calder | Chapel- |Dungeness| Dungeness| Hartlepool |Heysham 1| Heysham 2
Installation Hall Cross A B

Licensee ME plc | BNFplc| BNFplc | MEplc | BE(NEL) | BE(NEL) | BE(NEL) | BE(NEL)
Reactor type [ Magnox [ Magnox [ Magnox | Magnox AGR AGR AGR AGR
No. of reactors 2 4 4 2 2 2 2 2

1st power 1962 1956 1959 1965 1983 1983 1983 1988
operation

Reactor 538 270 265 840 1550 1500 1500 1600
thermal power

Electrical gen.| 129 61 60 228 630 660 600 690
Power (MWe)

Sent off site 123 50 50 220 570 615 550 625
MWe

Nuclear fuel U rod U rod U rod U rod uo2 uo2 uo2 uo2
Fuel Cladding [ Magnox [ Magnox [ Magnox | Magnox | S. Steel S. Sted S. Sted S. Sted
Nuclear Graphite| Graphite| Graphite | Graphite | Graphite | Graphite | Graphite | Graphite
moderator

Reactor Core

Fuel channels | 2837 1696 1696 3932 408 324 324 332
Assemblies

per channel 8 6 6 7 8 8 8 8
Rods/

assembly - - - - 36 36 36 36
Coolant COo2 COo2 COo2 16(0)24 16(0)24 CO2 CO2 CO2
Coolant Steel PV | Steel PV | Steel PV | Stedl PV PCPV PCPV PCPV PCPV
containment

Coolant 10 7 7 20 34 42 42 43
pressure

Coolant max. 360 345 345 370 673 675 651 635
temp (C)

Steam turbine 54 155 155 25 163 163 163 163
inlet press.

Steam turbine | 355 [ 321/193 | 329/185 370 555 538 538 538
inlet temp. (C)

Total Power 246 244 240 440 1140 1230 1100 1260
Generated

Key:

BNF plc  British Nuclear Fuels plc MEplc Magnox Electric plc

BE(NEL) British Energy (Nuclear ElectricLtd)  BE(SN) British Energy (Scottish Nuclear Ltd)
U Rod Natural Uranium Rod UO2  Enriched Uranium Oxide Pellet

Steel PV Welded Stedl Pressure Vessd

element

Rev. 1

PCPV  Pre-stressed concrete pressure vessel
For AGRs there is one fuel assembly per channel of 8 elements and the table indicates the number of pins per
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Annex 1 - continued

Nuclear Hinkley [ Hinkley | Hunter- [ Oldbury- |Sizewell A|Sizewell B| Torness Wylfa
Installation Point A | PointB | stonB [ on Severn
Licensee ME plc [BE(NEL)| BE(SN) | MEplc MEplc | BE(NEL) | BE(SN) ME plc

Reactor type |Magnox| AGR AGR Magnox | Magnox PWR AGR Magnox

No. of reactors 2 2 2 2 2 1 2 2
1st power 1965 1976 1976 1967 1966 1994 1988 1971
operation

Reactor thermal| 966 1494 1496 893 948 3411 1555 1875
power (MWt)

Electrical gen. 249 665 660 225 250 1256 682 550
Power (MWe)

Sent off site 235 622 624 217 210 1188 625 475
MW

Nuclear fuel U rod uo2 uo2 U rod ] uo2 uo2 ]

Fuel cladding |Magnox | S.Steel | S.Steel | Magnox | Magnox Zr-4 S.Stedl Magnox
Nuc. moderator | Graphite| Graphite | Graphite | Graphite | Graphite | Water Graphite | Graphite

Reactor Core

Fuel channels 4500 308 324 3320 3788 - 332 6156
Assemblies 8 8 8 8 8 193 8 8
per channel

Rods/ channel - 36 36 - - 264 36 -
Coolant CO2 CO2 CO2 CO2 CO2 Water CO2 CO2
Coolant Steel PV | PCPV PCPV PCPV Steel PV | Steel PV PCPV PCPV
contain.

Coolant 14 42 40 27 20 158 433 27.6
pressure (Bar)

Coolant max. 370 648 639 365 360 323 635 370
temp (C)

Steam turbine 44 160 163 27 46.6 67 160 35
inlet press.

(Bar)

Steam turbine 360 495 538 350 34 283 538 320
inlet temp. (C)

Total Power 470 1244 1248 434 420 1188 1250 950
Key:

BNF plc  British Nuclear Fuels plc MEplc Magnox Electric plc

BE(NEL) British Energy (Nuclear ElectricLtd)  BE(SN) Britsh Energy (Scottish Nuclear Ltd)
U Rod Natural Uranium Rod UO2  Enriched Uranium Oxide Pellet

Steel PV Welded Steel Pressure Vessel PCPV  Pre-stressed concrete pressure vessel

For AGRs there is one fuel assembly per channel of 8 elements and the table indicates the number of pins per
element
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Annex 2 - HSE's Powers under a Nuclear Site Licence

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

Approvals- An Approva is used to freeze a licensee's arrangements. If HSE so specifies the licensee is
reguired 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.

Directions - A Direction isissued by HSE when it requires the licensee to take a particular action. For
example, licence Condition 31(1) gives the Executive the power to Direct alicensee to shut down any plant,
operation or process. Such a Direction would relate to a matter of major or immediate safety importance and
has been used rarely.

Agreements - An Agreement issued by HSE allows alicensee, in accordance with its own arrangements, to
proceed with an agreed course of action. For example, Licence Condition 22 requires alicensee 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 serious 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.

Notification - The standard licence gives HSE powers to request the submission of information by notifying
the licensee of the requirement. For example in licence Condition 21(8) the licensee shall, if notified by the
Executive, submit a safety case and shall not commence operation of the relevant plant or process without the
consent of the Executive.

Specification - The standard licence gives HSE discretionary controls with regard to alicensee's arrangements
and these are implemented through Specifications. For example, in licence condition 23(2), if the Executive
specifies, the licensee is required to refer operating rules to its Nuclear Safety Committee for consideration.

Licence Instruments - Agreements, notifications, and specifications are al legally binding communications
between HSE and the licensee which allow the licensee to carry out an activity or require some form of action
to be taken. To administer these requests/authorisations, HSE has produced a standard form of letter known as
alicence instrument.

Additional powersunder the Health and Safety at Work etc. Act 1974

I mprovement notice - The HSW Act provides (s.21) 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 - The HSW Act also provides (s.22) 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.
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Annex 3 - List of Generic Issuesfor the Magnox Periodic Reviews

1.

2.

Reactor pressure circuit safety case

a) Consider the reasonable practicability of extending in-service volumetric
examination to the pressure vessel welds and ductwork features within the biological
shield.

b) Confirm that defects which could have survived the original proof-pressure test
could not propagate to failure within the projected lifetime of the station.

C) Confirm the adequacy of the leak-before-break case for the pressure circuit and
show that procedures and equipment are available to detect sub-critical defects before
they could propagate to failure.

d) Confirm that the material properties during the projected lifetime are adequate
for all operating conditions, particularly for start-up and shut-down and for conditions
arising when circuits are taken into and out of service while the plant is on-load.

€) Confirm that adequate Operating Rules are in place to meet the conditions
described in d).

f) Confirm the extent to which the pressure circuit can withstand boiler tube
failures.

Bioloaical shield

The capability of the biologica shield to withstand the pressure loading arising from duct
failure should be demonstrated. In particular the demonstration should show that the function
of circuits next to the affected duct is not impaired.

3.

Rev. 1

Shut-down systems

a) Confirm the extent to which the overall performance of the shut-down systems
complies with modern standards and introduce any reasonably practicable
improvements.

b) A diverse means of shutting down the reactor separate from the control rod

system should be installed and must be capable of initiation from the central control
room.

Post-trip cooling

a) A diverse means of supplying post-trip cooling water to the boilers should be
installed and should, as far as reasonably practicable, meet modern standards.
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b) The capability of natural circulation to cool the reactor following a trip from
the most adverse operating conditions for post-trip cooling requirements should be
demonstrated.

5. Fire hazard

Consider whether any improvements to fire zoning and equipment are available and confirm
the extent to which the installed system complies with modern standards.

6. Resistance to earthquakes

Demonstrate what level of earthquake the plant can withstand without sustaining unacceptable
damage.

7. Operator action following faults
a) The role of the operator under major fault conditions should be considered.

b) Any actions required by the operator within particular time periods to limit the
effects of faults should be shown to be practicable.

8. Reactor control room
Consider the reasonable practicability of providing an aternative emergency indication centre.
9. Ageing

a) Produce a systematic programme for examining and monitoring of plant and
components for the effects of ageing.

b) Confirm that no component important to safety will limit the safe operational
life to less than the projected life of the station.

10. Reactor refuelling machines

Undertake volumetric non-destructive testing of those parts of the refuelling machine pressure
vessel components where access is reasonably practicable.

11. Cranes
Confirm that cranes do not pose an unacceptable risk to plant safety.

12. Radiological protection

a) Provide a comparison of radiation doses to operators with the HSE's safety
assessment reference levels and make any reasonably practicable improvements if they
are not met.
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b) Confirm that direct radiation doses to members of the public comply with the
most recent recommendations of the ICRP.

C) If occupancy factors are claimed in b), demonstrate by habit surveys that these
are soundly based.

d) Where doses from direct radiation to members of the public are in excess of
HSE's safety assessment reference levels, consider and introduce any reasonably
practicable improvements.

The findings of the Generic Issues Review have probably resulted in the most significant
corrective actions being required by the HSE. By way of example the assessment work and
resulting corrective actions for some of the more important of the generic issues are briefly
described below on: material properties; in-service-inspection; shut-down systems; emergency
indications centres; and segregation and protection of boiler water supplies.

Material properties
Issue 1(d) arose out of concerns that, due to environmental effects, primarily irradiation
embrittlement, the reactor pressure vessel (RPV) might become too brittle and hence too
vulnerable to failure due to any small defects that may exist and have not been detected. These
concerns led to extensive work being carried out by the licensees. The work involved
programmes of material testing, improved dosimetry and instrumentation, more refined
structural analyses, improved material modelling and revised Operating Rules to increase the
temperature of those parts of the RPV which may be significantly stressed during any routine
operation, including reactor start up and shut down. All of this work was assessed by HSE's
specialist assessors to ensure that a satisfactory safety case for the remaining planned life of
the reactors could be made.

The two Magnox reactors situated at Trawsfynydd in North Wales were shut down on
economic grounds because the licensee concluded that the costs of resolving to HSE's
satisfaction safety issues relating to the possible extent of RPV embrittlement were too high to
be economically worthwhile (see paragraph 1.13). A major programme of material sampling
from the two Trawsfynydd RPVsis underway to provide additional validation for some of the
models used in making safety cases for other Magnox RPVs.

I n-service inspection

It is recognised that significant areas of the Magnox steel RPV's are not amenable to in-service
inspections. The safety cases therefore place considerable importance on post manufacture
pre-service inspections to indicate that defects above a certain size were unlikely to exist at
start of life. Nevertheless the integrity of the RPV isjudged to be so important that HSE has
directed the licensees to explore the reasonable practicability of extending the areas of the
RPV's and pressure circuits which can be inspected in service. This is important because
inspection methods have developed considerably since manufacture. In particular the use of
volumetric inspections using ultrasonic inspection techniques are now widely used. Although
severa areas of RPVs still cannot be inspected it is accepted that the results of the additional

inspections that have been carried out provide extra confidence in the integrity of those parts
which cannot. This is because all the RPVs were manufactured and inspected to similar
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standards using similar materials and geometries. As part of the additional work that has been
initiated, ultrasonic inspections of significant areas of hitherto uninspected (during service)
parts of the RPV and ductwork have now been carried out and in general these have
confirmed the absence of structuraly significant defects (but see paragraph 1.14 on
Sizewell A).

Aswell as using the pre-service and limited in-service inspections to improve confidence that
no significant defects exist, the safety cases for the RPVs are also strengthened by
consideration of the pre-service proof (over) pressure test. This test was used to show that
defects above a certain size were very unlikely to exist at start of life (or the vessel would have
failed during the test). This has the additional advantage of indicating that the material
properties were also above a certain level of toughness at that time. This additional "leg" of
the safety case is a particularly strong supporting argument for many of the Magnox RPV's.
HSE directed the licensees to confirm that defects which could have survived the proof test
would not propagate to failure during the predicted life of the station. This involved significant
analytical work by the licensee's because of the many different stress locations within atypical
Magnox RPV.

Stresses in the steel pressure circuit of a Magnox reactor are generaly small. Therefore,
relatively large defects would have to be present in the as-built vessels before any could grow
to reach a critical size. All reactor pressure vessels were built to basically the same design
code and the methods of design, construction, inspection and testing were similar.

Shut-down systems

As dready stated, the LTSRS required a comparison against modern standards. Modern
standards apply a cut-off limit for the level of reliability which can be claimed for any
individual line of protection. The HSE therefore considered that the reliability of the
shutdown system could be improved both by introducing a totally diverse guardline into the
shut down initiation system, and a diverse shut-down system separate from the existing control
rod system. Both of these requirements have involved the licensees in extensive work, firstly
by the installation (and testing) of an additional set of segregated and diverse guardlines for
the control rod shut down systems and secondly by the introduction of a secondary
shut-down system for those stations which did not already have such a system (many stations
already had boron ball shut-down devices). A system based upon the use of articulated
control rods has now been agreed between the licensees and HSE for most of these plants and
has been installed. Although this does not meet al the requirements for diversity and
segregation which would be sought of a new nuclear installation it has been agreed that this
provides arealistic and cost effective method of enhancing the safety of the shutdown system.

Emergency indication centres

The LTSR comparison with modern standards indicated there was a small probability that the
main control room and its associated instrumentation could be lost as a result of some fault
situations. The need for an alternative location where data would be indicated if an emergency
occurred was therefore identified. None of the existing Magnox stations had this facility and
as a result HSE required the licensees to commission emergency indication centres to provide
this back-up. This involved extensive discussion upon the data to be replicated and involved
the licensee in significant work to install the additional instrumentation.
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Segregation and protection of boiler water supplies

Magnox reactors have the significant advantage that cooling can be maintained after shutdown
by natural circulation of the carbon dioxide coolant. This requires the maintenance, or
re-establishment within a few hours, of boiler water. Assessment of some of the Magnox
reactors revealed that safety could be improved by introducing further segregation and
protection for the boiler water supply. In particular, HSE recognised that there was a small
probability that a major fire or large steam release could disable both the primary and
secondary feedwater systems on some reactors. The licensees were therefore directed to install
additional boiler feedwater systems on these plants. These systems (known as tertiary feed
systems) were required to be totally independent of the existing primary and secondary
feedwater systems and to meet modern safety standards. The work required to satisfy this
direction has varied from station to station but includes features such as redundant sources of
water and suction pipework, diesel driven pumps in separate new pump houses and new
discharge pipework connected directly to the boilers. All of these plant modifications have
been assessed by the HSE and the licensees have demonstrated their procedures for
connecting up these systems where they are not permanently connected.
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Annex 4 - NUCLEAR SITE LICENCE: STANDARD LICENCE CONDITIONS

1: Interpretation

The purpose of Licence Condition (LC) 1 is to ensure that there is no ambiguity in the use of certain specified terms which are
found in the text of the Conditions. It also contains important powers for the Executive to modify, revise or withdraw approvals,
etc. and to approve modifications to any matter currently approved. Where appropriate reference is made back to the relevant
statutory Acts of Parliament.

2: Marking of the Site Boundary

(1) The licensee shall make and implement adequate arrangements to prevent unauthorised persons from entering the site or, if
so directed by the Executive, from entering such part or parts thereof as the Executive may specify.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration is made to the approved arrangements unless the Executive has
approved such alteration or amendment.

(4) The licensee shall mark the boundaries of the site by fences or other appropriate means, and any such fences or other means
used for this purpose shall be properly maintained.

(5) The licensee shall, if so directed by the Executive, erect appropriate fences on the site in such positions as the Executive may
specify and shall ensure that all such fences are properly maintained.

The purpose of LC 2 is to delineate the extent of the site in order to prevent unauthorised access in order to limit the risk of injury
to intruders and to other persons or damage to their property.

3: Restriction on Dealing with the Site

The licensee shall not convey, assign, transfer, let or part with possession of the site or any part thereof or grant any licence in
relation thereto without the consent of the Executive.

The purpose of LC 3 is to ensure that nothing confuses the absolute responsibility of the licensee under the NI Act in respect of
safety on the whole licensed site. The licensee should be able to demonstrate that there are organisational procedures to prevent
individuals within the company from conveying, assigning, transferring, letting, feuing or granting any licences in relation to the
site or parts of the site without first obtaining the Consent of the Executive.

4: Restrictions on Nuclear Matter on the Site

(1) The licensee shall ensure that no nuclear matter is brought onto the site except in accordance with adequate arrangements
made by the licensee for this purpose.

(2) The licensee shall ensure that no nuclear matter is stored on the site except in accordance with adequate arrangements made
by the licensee for this purpose.

(3) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(4) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

(5) For new installations, if the Executive so specifies, the licensee shall ensure that no nuclear matter intended for use in
connection with the new installation is brought onto the site for the first time without the consent of the Executive.
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The purpose of LC 4 is to ensure that the licensee carries out its responsibilities to control the introduction and storage of nuclear
matter on the licensed site. (Nuclear matter being fuel, sources, radioactive waste, etc., as defined by the NI Act).

5: Consignment of Nuclear Matter

(1) The licensee shall not consign nuclear matter (other than excepted matter and radioactive waste) to any place in the United
Kingdom other than a relevant site except with consent of the Executive.

(2) The licensee shall keep a record of all nuclear matter (including excepted matter and radioactive waste) consigned from the
site and such record shall contain particulars of the amount, type and form of such matter, the manner in which it was packed, the
name and address of the person to whom it was consigned and the date when it left the site.

(3) The licensee shall ensure that the aforesaid record is preserved for 30 years from the date of dispatch or such other period as
the Executive may approve except in the case of any consignment or part thereof subsequently stolen, lost, jettisoned or
abandoned, in which case the record shall be preserved for a period of 50 years from the date of such theft, loss, jettisoning or
abandoning.

The purpose of LC 5 is to ensure that the transfer of nuclear matter, other than excepted matter and radioactive waste, to sites in
the UK other than relevant sites:

(a) is carried out only with the consent of the Executive; and that

(b) the licensee has adequate records of where such nuclear matter has been sent.

The licensee should also be able to demonstrate that there are organisational procedures to prevent individuals from inadvertently
consigning such matter to non-relevant sites without first obtaining a Consent from the Executive.

[Relevant sites are other licensed or Crown sites as defined in the NI Act and excepted matter is defined in the NI Act and
Statutory Instrument (S.1.) 1965/1826 and S.1. 1978/1779].

6: Documents, Records, Authorities and Certificates

(1) The licensee shall make adequate records to demonstrate compliance with any of the conditions attached to this licence.

(2) Without prejudice to any other requirements of the conditions attached to this licence, the licensee shall make and implement
adequate arrangements to ensure that every document required, every record made, every authority consent or approval granted
and every direction or certificate issued in pursuance of the conditions attached to this licence is preserved for 30 years or such
other periods as the Executive may approve.

(3) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(4) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

(5) The licensee shall furnish to the Executive copies of any such document, record, authority or certificate as the Executive may
specify.

The purpose of LC 6 is to ensure that adequate records are held by the licensee for a suitable period to demonstrate compliance
with licence conditions.

7: Incidents on the Site

(1) The licensee shall make and implement adequate arrangements for the notification, recording, investigation and reporting of
such incidents occurring on the site:

(a) as is required by any other condition attached to this licence;

(b) as the Executive may specify; and

(c) as the licensee considers necessary.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.
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(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

The purpose of LC 7 is to ensure that incidents are notified, recorded, investigated and reported as required by other licence
conditions, as may be specified by the Executive and as the licensee considers necessary.

8: Warning Notices

The licensee shall ensure that suitable and sufficient notices are kept on the site for the purposes of informing persons thereon of
each of the following matters, that is to say :

(a) the meaning of any warning signal used on the site;
(b) the location of any exit from any place on the site, being an exit provided for use in the event of an emergency;
(c) the measures to be taken by such persons in the event of fire breaking out on the site or in the event of any other emergency;

and that such notices are kept posted in such positions and in such characters as to be conveniently read by those persons.
The purpose of LC 8 is to ensure the safety of all people on site in respect of their ability to be able to respond appropriately and

without delay to an emergency situation. The licensee therefore needs to ensure that all warning notices are in appropriate places
to advise people on what to do in that area in the event of fire or any other emergency.

9: Instructions to Persons on the Site

The licensee shall ensure that every person authorised to be on the site receives adequate instructions (to the extent that is
necessary having regard to the circumstances of that person being on the site) as regards the risks and hazards associated with
the plant and its connection therewith and the action to be taken in the event of an accident or emergency on the site.

The purpose of LC 9 is to ensure that the licensee provides all persons allowed on the site with adequate instruction where

necessary so that they are aware of the risks and hazards associated with the plant and its operations, the precautions that must be
taken to minimise the risk to themselves and others and the actions to be taken in the event of an accident or emergency.

10: Training

(1) The licensee shall make and implement adequate arrangements for suitable training of all those on site who have
responsibility for any operations which may affect safety.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration is made to the approved arrangements unless the Executive has
approved such alteration or amendment.

The purpose of LC 10 is to ensure that all those people on the site who have responsibility for an action which may affect safety
are adequately trained for that purpose. This Condition is in addition to the general duty under HSW Act s. 2(2)(c) and the IRRs,
regulation 12(a).

11: Emergency Arrangements

(1) Without prejudice to any other requirements of the conditions attached to this licence the licensee shall make and implement
adequate arrangements for dealing with any accident or emergency arising on the site and their effects.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.
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(4) Where any such arrangements require the assistance or co-operation of, or render it necessary or expedient to make use of
the services of any person, local authority or other body the licensee shall ensure that each person, local authority or other body
is consulted in the making of such arrangements.

(5) The licensee shall ensure that such arrangements are rehearsed at such intervals and at such times and to such extent as the
Executive may specify or, where the Executive has not so specified, as the licensee considers necessary.

(6) The licensee shall ensure that such arrangements include procedures to ensure that all persons in his employ who have duties
in connection with such arrangements are properly instructed in the performance of the same, in the use of the equipment
required and the precautions to be observed in connection therewith.

The purpose of LC 11 is to ensure that the licensee has adequate arrangements in place to respond effectively to any incident
ranging from a minor on-site event to a significant release of radioactive material .

12: Duly Authorised and Other Suitably Qualified and Experienced Persons

(1) The licensee shall make and implement adequate arrangements to ensure that only suitably qualified and experienced
persons perform any duties which may affect the safety of operations on the site or any duties assigned by or under these
conditions or any arrangements required under these conditions.

(2) The aforesaid arrangements shall also provide for the appointment, in appropriate cases, of duly authorised persons to
control and supervise operations which may affect plant safety.

(3) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(4) The licensee shall ensure that once approved no alteration is made to the approved arrangements unless the Executive has
approved such alteration or amendment.

(5) The licensee shall ensure that no person continues to act as a duly authorised person if, in the opinion of the Executive, he is
unfit to act in that capacity and the Executive has notified the licensee to that effect.

The purpose of LC 12 is to ensure that only suitably qualified and experienced persons perform duties which may affect the
safety of any operations on the site or any duties required by other licence conditions or their arrangements made thereunder.

13: Nuclear Safety Committee

(1) The licensee shall establish a nuclear safety committee or committees to which it shall refer for consideration and advice the
following:

(a) all matters required by or under these conditions to be referred to a nuclear safety committee;

(b) such arrangements or documents required by these conditions as the Executive may specify and any subsequent alteration or
amendment to such specified arrangements or documents;

(c) any matter on the site affecting safety on or off the site which the Executive may specify; and
(d) any other matter which the licensee considers should be referred to a nuclear safety committee.

(2) The licensee shall submit to the Executive for approval the terms of reference of any such nuclear safety committee and shall
not form a nuclear safety committee without the aforesaid approval.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the terms of reference of such a nuclear
safety committee unless the Executive has approved such alteration or amendment.

(4) The licensee shall appoint at least seven persons as members of a nuclear safety committee including one or more members
who are independent of the licensee's operations and shall ensure that at least five members are present at each meeting
including at least one independent member.

(5) The licensee shall furnish to the Executive the name, qualifications, particulars of current posts held and the previous
relevant experience of every person whom he appoints as a member of any nuclear safety committee forthwith after making such
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appointment. Notwithstanding such appointment the licensee shall ensure that a person so appointed does not remain a member
of any nuclear safety committee if the Executive notifies the licensee that it does not agree to the appointment.

(6) The licensee shall ensure that the qualifications, current posts held and previous relevant experience of the members of any
such committee, taken as a whole, are such as to enable that committee to consider any matter likely to be referred to it and to
advise the licensee authoritatively and, so far as practicable, independently.

(7) The licensee shall ensure that a nuclear safety committee shall consider or advise only during the course of a properly
constituted meeting of that committee.

(8) The licensee shall send to the Executive within 14 days of any meeting of any such committee a full and accurate record of all
matters discussed at that meeting including in particular any advice given to the licensee.

(9) The licensee shall furnish to the Executive copies of any document or any category of documents considered at any such
meetings that the Executive may specify.

(10) The licensee shall notify the Executive as soon as practicable if it is intended to reject, in whole or in part, any advice given
by any such committee together with the reasons for such rejection.

(11) Notwithstanding paragraph (7) of this condition, where it becomes

necessary to obtain consideration of or advice on urgent safety proposals (which would normally be considered by a nuclear
safety committee) the licensee may do so in accordance with appropriate arrangements made for the purpose by the licensee,
considered by the relevant nuclear safety committee and approved by the Executive.

(12) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements described
in paragraph (11) of this condition unless the relevant nuclear safety committee has considered and the Executive has approved
such alteration or amendment.

The purpose of LC 13 is to ensure that the licensee sets up a senior level committee which should consider and advise on matters
which affect the safe design, construction, commissioning, operation and decommissioning of the installations on the licensed site
and any other matter relevant to safety. The committee must have members who are adequately qualified to perform this task
and to provide a source of authoritative advice to the licensee. The committee, however, is purely advisory and must not be
considered to have an executive function, but the Executive must be informed if the advice of the committee is not to be followed
by the licensee.

14: Safety Documentation

(1) Without prejudice to any other requirements of the condition attached to this licence the licensee shall make and implement
adequate arrangements for the production and assessment of safety cases consisting of documentation to justify safety during the
design, construction, manufacture, commissioning, operation and decommissioning phases of the installation.

(2) The licensee shall submit to the Executive for approval such parts or parts of the aforesaid arrangements as the Executive
may specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment

(4) The licensee shall furnish to the Executive copies of any such documentation or any such category of documentation as the
Executive may specify.

The purpose of LC 14 is to ensure that the licensee sets up arrangements for the preparation and assessment of the safety related

documentation comprising "safety cases" to ensure that the licensee justifies safety during design, construction, manufacture,
commissioning, operation, and decommissioning.

15: Periodic Review

(1) The licensee shall make and implement adequate arrangements for the periodic and systematic review and reassessment of
safety cases.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.
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(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

(4) The licensee shall, if so directed by the Executive, carry out a review and reassessment of safety and submit a report of such
review to the Executive at such intervals, within such a period and for such of the matters or operations as may be specified in the
direction.

The purpose of LC 15 is to ensure that the plant remains adequately safe and that the safety cases are kept up to date throughout
its lifetime. The safety cases should be periodically reviewed in a systematic manner against the original design intent and current
safety objectives and practices.

16: Site Plan, Designs and Specifications

(1) The licensee shall submit to the Executive an adequate plan of the site (hereinafter referred to as the site plan) showing the
location of the boundary of the licensed site and every building or plant on the site which might affect safety.

(2) The licensee shall submit to the Executive with the site plan a schedule giving particulars of each building and plant thereon
and the operations associated therewith.

(3) If any changes are made on the site which may affect the said buildings, plant or operations, the licensee shall forthwith send
an amended site plan and schedule to the Executive incorporating these changes.

(4) The licensee shall furnish to the Executive such plans, designs, specifications or any other information relating to such
buildings, plant and operations as the Executive may specify.

The purpose of LC 16 is to ensure that the licensee indicates, using a site plan, all buildings and plant or areas which might affect
safety and provides a schedule updated as necessary giving details of each building and its associated operations.

17: Quality Assurance

(1) Without prejudice to any other requirements to the conditions attached to this licence the licensee shall make and implement
adequate quality assurance arrangements in respect of all matters which affect safety.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive
may specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

(4) The licensee shall furnish to the Executive such copies of records or documents made in connection with the aforesaid
arrangements as the Executive may specify.

The purpose of LC 17 is to ensure that the licensee sets out the managerial and procedural arrangements that will be used to
control and monitor those actions necessary in the interests of safety, and to demonstrate compliance with the site licence
conditions (and in particular the arrangements made under them) and any other relevant legislation.

18: Radiological Protection

(1) The licensee shall make and implement adequate arrangements for the assessment of the average effective dose equivalent
(including any committed effective dose equivalent) to such class or classes of persons as may be specified in the aforesaid
arrangements and the licensee shall forthwith notify the Executive if the average effective dose equivalent to such class or classes
of persons exceeds such level as the Executive may specify.

(2) The licensee shall submit to the Executive for approval such part or parts of the arrangements as the Executive may specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

The purpose of LC 18 is to ensure that the licensee makes and implements adequate arrangements to assess the average effective

dose equivalent to specified classes of persons. Also the licensee shall notify the Executive if such dose exceeds the specified
level. This is complementary to the IRR, regulation 13.
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19: Construction or Installation of New Plant

(1) Where the licensee proposes to construct or install any new plant which may affect safety the licensee shall make and
implement adequate arrangements to control the construction or installation.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

(4) The aforesaid arrangements shall where appropriate divide the construction or installation into stages. Where the Executive
so specifies the licensee shall not commence nor thereafter proceed from one stage to the next of the construction or installation
without the consent of the Executive. The arrangements shall include a requirement for the provision of adequate documentation
to justify the safety of the proposed construction or installation and shall where appropriate provide for the submission of this
documentation to the Executive.

(5) The licensee shall, if so directed by the Executive, halt the construction or installation of a plant and the licensee shall not
recommence such construction or installation without the consent of the Executive.

The purpose of LC 19 is to ensure that the licensee provides and implements adequate control over the construction and
installation of new plant which may affect safety.

20: Moaodification to Design of Plant under Construction

(1) The licensee shall ensure that no modification to the design which may affect safety is made to any plant during the period of
construction except in accordance with adequate arrangements made and implemented by the licensee for that purpose.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

(4) The aforesaid arrangements shall provide for the classification of modifications according to their safety significance. The
arrangements shall where appropriate divide modifications into stages. Where the Executive so specifies the licensee shall not
commence nor thereafter proceed from one stage to the next of the modification without the consent of the Executive. The
arrangements shall include a requirement for the provision of adequate documentation to justify the safety of the proposed
modification and shall where appropriate provide for the submission of this documentation to the Executive.

The purpose of LC 20 is to ensure that where necessary adequate arrangements exist to control safety-related modifications
during design and construction of plant or process.

21: _Commissioning

(1) The licensee shall make and implement adequate arrangements for the commissioning of any plant or process which may
affect safety.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration and amendment.

(4) The aforesaid arrangement shall where appropriate divide the commissioning into stages. Where the Executive so specifies
the licensee shall not commence nor thereafter proceed from one stage to the next of the commissioning without the consent of the
Executive. The arrangements shall include a requirement for the provision of adequate documentation to justify the safety of the
proposed commissioning and shall where appropriate provide for the submission of this documentation to the Executive.

(5) The licensee shall appoint a suitably qualified person or persons for the purpose of controlling, witnessing, recording and
assessing the results of any tests carried out in accordance with the requirements of the aforesaid commissioning arrangements.
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(6) The licensee shall ensure that full and accurate records are kept of the results of every test and operation carried out in
pursuance of this condition.

(7) The licensee shall ensure that no plant or process which may affect safety is operated (except for the purpose of
commissioning) until:

(a) the appropriate state of commissioning has been completed and a report of such commissioning, including any
results and assessments of any tests as may have been required under the commissioning arrangements referred to in
paragraph (1) of this condition, has been considered in accordance with those arrangements; and

(b) a safety case or cases as appropriate, which shall include the safety implications of modifications made since the
commencement of construction of the plant and those arising from the commissioning of the plant, and any matters
whereby the operation of the plant may be effected by such modifications or commissioning, has been considered in
accordance with the arrangements referred to in paragraph (1) of this condition.

(8) The licensee shall, if so notified by the Executive, submit to the Executive the safety case for the aforesaid plant or processes
prepared in pursuance of paragraph (7) of this condition and shall not commence operation of the relevant plant or process
without the consent of the Executive.

The purpose of LC 21 is to ensure that adequate arrangements exist for the commissioning of a new or modified plant or process
which may affect safety and to ensure qualified supervision of this work.

22: Moadification or Experiment on Existing Plant

(1) The licensee shall make and implement adequate arrangements to control any modification or experiment carried out on any
part of the existing plant or process which may affect safety.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

(4) The aforesaid arrangements shall provide for the classification of modifications or experiments according to their safety
significance. The arrangements shall where appropriate divide the modification or experiment into stages. Where the Executive
so specifies the licensee shall not commence nor thereafter proceed from one stage to the next of the modification or experiment
without the consent of the Executive. The arrangements shall include a requirement for the provision of adequate documentation
to justify the safety of the proposed modification or experiment and shall where appropriate provide for the submission of the
documentation to the Executive.

(5) The licensee shall if so directed by the Executive, halt the modification or experiment and the licensee shall not recommence
such modification or experiment without the consent of the Executive.

The purpose of LC 22 is to ensure that adequate arrangements exist to ensure that all modifications and experiments that may
affect safety are adequately controlled.

23: Operating Rules

(1) The licensee shall, in respect of any operation that may affect safety, produce an adequate safety case to demonstrate the
safety of that operation and to identify the conditions and limits necessary in the interests of safety. Such conditions and limits
shall hereinafter be referred to as operating rules.

(2) The licensee, where the Executive so specifies, shall refer the operating rules arising from paragraph (1) of this condition to
the relevant nuclear safety committee for consideration.

(3) The licensee shall ensure that operations are at all times controlled and carried out in compliance with such operating rules.

Where the person appointed by the licensee for the purposes of condition 26 identifies any matter indicating that the safety of any
operation or the safe condition of any plant may be affected that person shall bring that matter to the attention of the licensee
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forthwith who shall take appropriate action and ensure the matter is then notified, recorded, investigated and reported in
accordance with arrangements made under condition 7.

(4) The licensee shall submit to the Executive for approval such of the aforesaid operating rules as the Executive may specify.

(5) The licensee shall ensure that once approved no alteration or amendment is made to any approved operating rule unless the
Executive has approved such alteration or amendment.

(6) Notwithstanding the preceding provisions of this condition the Executive may, if in its opinion circumstances render it
necessary at any time, agree to the temporary suspension of any approved operating rule.

The purpose of LC 24 is to ensure that all operations that may affect safety are supported by a safety case. Also that the safety
case identifies the conditions and limits that ensure that the plant is kept in a safe condition.

24: Qperating Instructions

(1) The licensee shall ensure that all operations which may affect safety are carried out in accordance with written instructions
hereinafter referred to as operating instructions.

(2) The licensee shall ensure that such operating instructions include any instructions necessary in the interests of safety and any
instructions necessary to ensure that any operating rules are implemented.

(3) The licensee shall, if so specified by the Executive, furnish to the Executive copies of such operating instructions and when

any alteration is made to the operating instructions furnished to the Executive, the licensee shall ensure that such alteration is
furnished to the Executive within such time as may be specified.

(4) The licensee shall make and implement adequate arrangements for the preparation, review and amendment of such operating
instructions.

(5) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(6) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

The purpose of LC 24 is to ensure that all operations as defined in Condition 1 which may affect safety, including any
instructions to implement Operating Rules, are undertaken in accordance with written operating instructions.

25: QOperational Records

(1) The licensee shall ensure that adequate records are made of the operation, inspection and maintenance of any plant which
may affect safety.

(2) The aforesaid records shall include records of the amount and location of all radioactive material, including nuclear fuel and
radioactive waste, used and processed, stored or accumulated upon the site at any time.

(3) The licensee shall record such additional particulars as the Executive may specify.
(4) The licensee shall furnish to the Executive such copies of extracts from such records as the Executive may specify.

The purpose of LC 25 is to ensure that adequate records are kept regarding operation, inspection and maintenance of any
safety-related plant.

26: Control and Supervision of Operations

The licensee shall ensure that no operations are carried out which may affect safety except under the control and supervision of
suitably qualified and experienced persons appointed for that purpose by the licensee.

The purpose of LC 26 is to ensure that safety-related operations are carried out only under the control and supervision of suitably
qualified and experienced personnel.
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27: Safety Mechanisms, Devices and Circuits

The licensee shall ensure that a plant is not operated, inspected, maintained or tested unless suitable and sufficient safety
mechanisms, devices and circuits are properly connected and in good working order.

The purpose of LC 27 is to ensure that plant is not used unless safety mechanisms, devices and circuits are installed and
maintained to an adequate standard.

28: Examination, Inspection, Maintenance and Testing

(1) The licensee shall make and implement adequate arrangements for the regular and systematic examination, inspection,
maintenance and testing of all plant which may affect safety.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration is made to the approved arrangements unless the Executive has
approved such alteration or amendment.

(4) The aforesaid arrangements shall provide for the preparation of a plant maintenance schedule for each plant. The licensee
shall submit to the Executive for its approval such part or parts of any plant maintenance schedule as the Executive may specify.

(5) The licensee shall ensure that once approved no alteration or amendment is made to any approved part of any plant
maintenance schedule unless the Executive has approved such alteration or amendment.

(6) The licensee shall ensure in the interests of safety that every examination, inspection, maintenance and test of a plant or any
part thereof is carried out:

(a) by suitably qualified and experienced persons;

(b) in accordance with schemes laid down in writing;

(c) within the intervals specified in the plant maintenance schedule; and

(d) under the control and supervision of a suitably qualified and experienced person appointed by the licensee for that
purpose.

(7) Notwithstanding the above paragraph of this condition the Executive may agree to an extension of any interval specified in
the plant maintenance schedule.

(8) When any examination, inspection, maintenance or test of any part of a plant reveals any matter indicating that the safe
operation or safe condition of that plant may be affected, the suitably qualified and experienced person appointed to control and
supervise any such examination, inspection, maintenance or test shall bring it to the attention of the licensee forthwith who shall
take appropriate action and ensure that the matter is then notified, recorded, investigated and reported in accordance with the
arrangements made under condition 7.

(9) The licensee shall ensure that a full and accurate report of every examination, inspection, maintenance or test of any partof a
plant indicating the date thereof and signed by the suitably qualified and experienced person appointed by the licensee to control
and supervise such examination, inspection, maintenance or test is made to the licensee forthwith upon completion of the said
examination, inspection, maintenance or test.

The purpose of LC 28 is to ensure that all plant that may affect safety is scheduled to receive regular and systematic examination,
inspection, maintenance and testing, by and under the control of suitable personnel.

29: Duty to carry out Tests and Inspections

(1) The licensee shall carry out such tests, inspections and examinations in connection with any plant (in addition to any carried
out under condition 28 above) as the Executive may , after consultation with the licensee, specify.
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(2) The licensee shall furnish the results of any such tests, inspections and examinations carried out in accordance with
paragraph (1) of this condition to the Executive as soon as practicable.

The purpose of LC 29 is to enable the Executive, following consultation, to require the licensee to perform any tests, inspections
and examinations which it may specify, and to be provided with the results.

30: Periodic Shutdown

(1) When necessary for the purpose of enabling any examination, inspection, maintenance or testing of any plant or process to
take place, the licensee shall ensure that any such plant or process shall be shut down in accordance with the requirements of its
plant maintenance schedule referred to in condition 28.

(2) Notwithstanding paragraph (1) of this condition the Executive may agree to an extension of a plant's operating period.

(3) The licensee shall, if so specified by the Executive, ensure that when a plant or process is shut down in pursuance of
paragraph (1) of this condition it shall not be started up again thereafter without the consent of the Executive.

The purpose of LC 30 is to ensure that any part of the plant or process shall, where necessary to allow examination, inspection,

maintenance and testing to take place, be shut down in accordance with the plant maintenance schedule. The Executive has
discretion to require its consent to start-up of any process shut down under this condition.

31: Shutdown of Specific Operations

(1) The licensee shall if so directed by the Executive shut down any plant, operation or process on the site within such period as
the Executive may specify.

(2) The licensee shall ensure that when the plant, operation or process is shut down in pursuance of paragraph 1 of this condition
it shall not be started up without the consent of the Executive.

The purpose of LC 31 is to give discretionary powers to the Executive to shut down any plant, operation or process within a
given period and to require its consent to start-up of any plant, operation or process shut down under this condition.

32: Accumulation of Radioactive Waste

(1) The licensee shall make and implement adequate arrangements for minimising so far as is reasonably practicable the rate of
production and total quantity of radioactive waste accumulated on the site at any time and for recording waste so accumulated.

(2) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements as the Executive may
specify.

(3) The licensee shall ensure that once approved no alteration or amendment is made to the approved arrangements unless the
Executive has approved such alteration or amendment.

(4) Without prejudice to paragraph (1) of this condition the licensee shall ensure that radioactive waste accumulated or stored on
the site complies with such limitations as to quantity, type and form as may be specified by the Executive.

(5) The licensee shall, if so specified by the Executive, not accumulate radioactive waste except in a place and in a manner
approved by the Executive.

The purpose of LC 32 is to ensure that the production rate and accumulation of radioactive waste on the site is minimised, held
under suitable storage arrangements and that adequate records are made.

33: Disposal of Radioactive Waste
The licensee shall, if so directed by the Executive, ensure that radioactive waste accumulated or stored on the site is disposed of

as the Executive may specify and in accordance with an Authorisation granted under the Radioactive Substances Act 1960 or, as
the case may be, the Radioactive Substances Act 1993.
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The purpose of LC 33 is to give discretionary powers to the Executive to direct that radioactive waste be disposed of in a specified
manner. This is related to the powers available to the EA in England and Wales and SEPA in Scotland under of the Radioactive
Substances Act 1993, s. 13.

34: Leakage and Escape of Radioactive Material and Radioactive Waste

(1) The licensee shall ensure, as far as is reasonably practicable, that radioactive material and radioactive waste on the siteis at
all times adequately controlled or contained so that it cannot leak or otherwise escape from such control or containment.

(2) Notwithstanding paragraph (1) of this condition the licensee shall ensure, so far as is reasonably practicable, that no such
leak or escape of radioactive material or radioactive waste can occur without being detected, and that any such leak or escape is
then notified, recorded, investigated and reported in accordance with arrangements made under condition 7.

(3) Nothing in this condition shall apply to discharges or releases of radioactive waste in accordance with an approved
operating rule or with disposal authorisation granted under the Radioactive Substances Act 1960 or, as the case may be, the
Radioactive Substances Act 1993.

The purpose of LC 34 is to ensure so far as reasonably practicable that radioactive material and radioactive waste is adequately
controlled or contained so as to prevent leaks or escapes, and that any unauthorised leak or escape can be detected and reported.

35: _Decommissioning

(1) The licensee shall make and implement adequate arrangements for the decommissioning of any plant or process which may
affect safety.

(2) The licensee shall make arrangements for the production and implementation of decommissioning programmes for each
plant.

(3) The licensee shall submit to the Executive for approval such part or parts of the aforesaid arrangements or programmes as
the Executive may specify.

(4) The licensee shall ensure that once approved no alteration or amendment is made to the arrangements or programmes unless
the Executive has approved such alteration or amendment.

(5) The aforesaid arrangements shall where appropriate divide the decommissioning into stages. Where the Executive so
specifies the licensee shall not commence nor thereafter proceed from one stage to the next of the decommissioning without the
consent of the Executive. The arrangements shall include a requirement for the provision of adequate documentation to justify
the safety of the proposed decommissioning and shall where appropriate provide for the submission of this documentation to the
Executive.

(6) The licensee shall, if so directed by the Executive where it appears to them to be in the interests of safety, commence
decommissioning in accordance with the aforesaid arrangements and decommissioning programmes.

(7) The licensee shall, if so directed by the Executive, halt the decommissioning of a plant and the licensee shall not recommence
such decommissioning without the consent of the Executive.

The purpose of LC 35 is to require the licensee to make adequate provisions for decommissioning. It also gives discretionary
powers to the Executive to direct that decommissioning of any plant or process be commenced or halted.

Rev. 1 137



Annex 5 Extracts from the HSW Act relevant to the CNS

Section 2 of the HSW Act places the following duties on employers to their
employees:

(1) It shal be the duty of every employer to ensure, so far asis reasonably practicable, the health, safety
and welfare at work of al his employees.

(2) Without prejudice to the generality of an employer's duty under the preceding subsection, the matters
to which that duty extends include in particular -

(@  the provision and maintenance of plant and systems of work that are, so far as is reasonably
practicable, safe and without risks to health;

(b)  arrangements for ensuring, so far as is reasonably practicable, safety and absence of risks to
health in connection with the use, handling, storage and transport of articles and substances,

(c)  the provision of such information, instruction, training and supervision as is necessary to
ensure, so far asis reasonably practicable, the health and safety at work of his employees;

(d) asfar asisreasonably practicable as regards any place of work under the employer's control,
the maintenance of it in a condition that is safe and without risks to health and the provision and
maintenance of means of access to and egress from it that are safe and without such risks;

(e)  the provision and maintenance of a working environment for his employees that is, so far as
is reasonably practicable, safe, without risks to health, and adequate as regards facilities and
arrangements for their welfare at work.

Under Section 3 of the HSW Act employers have the following duties to persons other
than their employees:

(1) It shal be the duty of every employer to conduct his undertaking in such away asto ensure, so far as
is reasonably practicable, that persons not in his employment who may be affected thereby are not
exposed to risks to their health or safety.

(2) It shal be the duty of every self-employed person to conduct his undertaking in such a way as to
ensure, so far as is reasonably practicable, that he and other persons (not being his employees) who may
be affected thereby are not thereby exposed to risks to their health or safety.

(3) In such cases as may be prescribed, it shall be the duty of every employer and every self-employed
person, in the prescribed circumstances and in the prescribed manner, to give to persons (not being his
employees) who may be affected by the way in which he conducts his undertaking the prescribed
information about such aspects of the way in which he conducts his undertaking as might affect their
health or sefety.

Section 7 of the HSW Act places general duties on employees:

(a) to take reasonable care of the health and safety of himself and of other persons who may be affected
by his acts or omissions at work; and

(b) asregards any duty or requirement imposed on his employer or any other person by or under any of

the relevant statutory provisions, to co-operate with him so far as is necessary to enable that duty or
reguirement to be performed or complied with.
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Section 8 places a duty on persons not to interfere with or misuse things provided

pursuant to certain provisions:

'‘No person shall intentionally or recklessly interfere with or misuse anything provided in the interests of
health, safety or welfare in pursuance of any of the relevant statutory provisions.'

Section 14 gives powers to investigate and make a specia report on any accident,
occurrence, situation or other matter.

Section 15 alows health and safety regulations to be made that:

— repea or modify any existing statutory provisions,

— impose requirements for approval by a specified body or person;

— provide for exemptions from any requirement or prohibition imposed by or under any of the relevant
statutory provisions.

Rev. 1

Section 16 allows, for the purpose of providing practical guidance on meeting the
HSW Act Regulations made under the Act and of the relevant statutory provisions,
the issuing of codes of practice.

Section 19 alows the enforcing authority to appoint as inspectors such persons
having suitable qualifications as it thinks necessary for carrying into effect the relevant
statutory provisions within its field of responsibility. Every appointment of a person as
an inspector must be made by an instrument in writing specifying which of the powers
conferred on inspectors by the relevant statutory provision are to be exercisable by the
person appointed.

Section 20 gives an inspector the following powers:

"(1) .... for the purpose of carrying into effect any of the relevant statutory provisions within the field
of responsibility of the enforcing authority which appoints him, exercise the powers set out in
subsection (2) below.

(2) ..., namely -
(a) at any reasonable time (or, in a situation which in his opinion is or may be dangerous, at any
time) to enter any premises which he has reason to believe it is necessary for him to enter for the
purpose mentioned in subsection (1) above;
(b) to take with him a constable if he has reasonable cause to apprehend any serious obstruction in
the execution of his duty;
(c) without prejudice to the preceding paragraph, on entering any premises by virtue of (a) above to
take with him -
(i) any other person duly authorised by his (the inspector's) enforcing authority; and
(if) any equipment or materials required for any purpose for which the power of entry is being
exercised;
(d) to make such examination and investigation as may in any circumstances be necessary for the
purpose mentioned in subsection (1) above;
(e) asregards any premises which he has power to enter, to direct that those premises or any part of
them, or anything therein, shall be left undisturbed (whether generally or in particular respects) for so
long as is reasonably necessary for the purpose of any examination or investigation under paragraph
(d) above;
(f) to take such measurements and photographs and make such recordings as he considers necessary
for the purpose of any examination or investigation under paragraph (d) above;
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(g) totake samples of any articles or substances found in any premises which he has power to enter,
and of the atmosphere in or in the vicinity of any such premises;
(h) inthe case of any article or substance found in any premises which he has power to enter, being
an article or substance which appears to him to have caused or to be likely to cause danger to health or
safety, to cause it to be dismantled or subjected to any process or test (but not so as to damage or
destroy it unless this is in the circumstances necessary for the purpose mentioned in subsection (1)
above);
(i) inthe case of any such article or substance as is mentioned in the preceding paragraph, to take
possession of it and detain it for so long as is necessary for al or any of the following purposes,
namely -
(i) toexamineit and do to it anything which he has power to do under that paragraph;
(if) toensurethat it isnot tampered with before his examination of it is completed;
(iii) toensurethat it isavailable for use as evidence in any proceedings for an offence under
any of the relevant statutory provisions or any proceedings relating to a notice under section
21 or 22;
() torequire any person whom he has reasonable cause to believe to be able to give any information
relevant to any examination or investigation under paragraph (d) above to answer (in the absence of
persons other than a person nominated by him to be present and any persons whom the inspector

may allow to be present) such questions as the inspector thinks fit to ask and to sign a declaration of
the truth of his answers;
(k) to require the production of, inspect, and take copies of or any entry in -
(i) any books or documents which by virtue of any of the relevant statutory provisions are
required to be kept; and
(i) any other books or documents which it is hecessary for him to see for the purposes of any
examination or investigation under paragraph (d) above;
(I) to require any person to afford him such facilities and assistance with respect to any matter or
things within that person's control or in relation to which that person has responsibilities as are
necessary to enable the inspector to exercise any of the powers conferred on him by this section;
(m) any other power which is necessary for the purpose mentioned in subsection (1) above."

Section 21 gives an inspector the power to serve improvement notices.
Section 22 gives an ingpector the power to serve prohibition notices.
Section 25 gives an inspector the power to deal with cause of an imminent danger

Section 28 places restrictions on the disclosure of information.

Section 39 gives an inspector the power in England and Wales to prosecute before a
magistrates’ court proceedings for an offence under any of the relevant statutory provisions.
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Annex 6 Extracts from the Nuclear Installations Act 1965 (as amended) relevant to the
CNS

Sections 1, 310 6, 22 and 24A of the NI Act {Ref. 15} are relevant statutory provisions of the
HSW Act. The relevant parts of each of these sections to this Convention are:

Section 1 restricts certain nuclear installations to licensed sites:

"(1) Without prejudice to the requirements of any other Act, no person shall use any site for the purpose
of installing or operating

(@  any nuclear reactor (other than such a reactor comprised in a means of transport, whether by
land, water or air)

unless alicence so to do (a'nuclear site licence’) has been granted in respect of that site by the HSE and is
for thetime being in force."

Section 3 concerns the granting and variation of nuclear site licences:

"(1) A nuclear site licence shall not be granted to any person other than a body corporate and shall not be
transferable.

(1A) The HSE shall consult the appropriate Agency [the Environment Agency (EA) in England and
Wales and the Scottish Environment Protection Agency (SEPA) in Scotland] before granting a nuclear
site licence in respect of asitein Great Britain.

(2) Two or more installations in the vicinity of one another may, if the HSE thinks fit, be treated for the
purposes of the grant of a nuclear site licence as being on the same site.

(6) The HSE may from timeto time vary any nuclear site licence by excluding therefrom any part of the
licensed site -

(@  which thelicensee no longer needs for any use requiring such alicence; and

(b)  with respect to which the HSE is satisfied that there is no danger from ionising radiations
from anything on that part of the site.

(6A) The HSE shall consult the appropriate Agency [EA or SEPA] before varying a nuclear site licence
in respect of a site in Great Britain if the variation relates to or affects the creation, accumulation or
disposal of radioactive waste, within the meaning of the Radioactive Substances Act 1993."

Section 4 allows HSE to attach conditions to licences;

"(1) The HSE by instrument in writing shall on granting any nuclear site licence, and may from time to
time thereafter, attach to the licence such conditions as may appear to the HSE to be necessary or
desirable in the interests of safety, whether in normal circumstances or in the event of any accident or
other emergency on the site, which conditions may in particular include provision -

(@  for securing the maintenance of an efficient system for detecting and recording the presence
and intensity of any ionising radiations from time to time emitted from anything on the site or from
anything discharged on or from the site;

(b)  with respect to the design, siting, construction, installation, operation, modification and
maintenance of any plant or other installation on, or to be installed on, the site;
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(c)  with respect to preparations for dealing with, and measures to be taken on the happening of,
any accident or other emergency on the site;

(d)  without prejudice to Sections 13 and 16 of the Radioactive Substances Act 1993 { Ref. 16},
with respect to the discharge of any substance on or from the site.

(2) The HSE may at any time by instrument in writing attach to a nuclear site licence such conditions as
the HSE may think fit with respect to the handling, treatment and disposal of nuclear matter.

(3) The HSE may at any time by a further instrument in writing vary or revoke any condition for the
time being attached to a nuclear site licence by virtue of this section.

(3A) HSE shall consult the appropriate Agency [EA or SEPA]

@ before attaching any condition to a nuclear site licence in respect of asite in Great Britain or
(b)  beforevarying or revoking any condition attached to such a nuclear site licence,

if the condition relates to or affects the creation, accumulation or disposal of radioactive waste, within the
meaning of the Radioactive Substances Act 1993.

(5) At dl times while a nuclear site licence remains in force, the licensee shall cause copies of any
conditions for the time being in force under this section to be kept posted upon the site, and in particular
on any part thereof which an inspector may direct, in such characters and in such positions as to be
conveniently read by persons having duties upon the site which are or may be affected by those
conditions.”

Section 5 deals with the revocation and surrender of licences:
"(1) A nuclear site licence may at any time be revoked by the HSE or surrendered by the licensee.

(1A) HSE shall consult the appropriate Agency before revoking a nuclear site licence in respect of a site
in Great Britain.

(2) Where anuclear site licence has been revoked or surrendered, the licensee shall, if so required by the
HSE, deliver up or account for the licence to such person as the HSE may direct, and shall during the
remainder of the period of his responsihility cause to be kept posted upon the site such notices indicating
the limits thereof in such positions as may be directed by an inspector; and the HSE may on revocation or

surrender and from time to time thereafter until the expiration of the said period give to the licensee such

other directions as the HSE may think fit for preventing or giving warning of any risk of injury to any
person or damage to any property by ionising radiations from anything remaining on the site.

(3) In this Act, the expression 'period of responsibility’ in relation to the licensee under a nuclear site
licence means, as respects the site in question or any part thereof, the period beginning with the grant of
the licence and ending with which ever of the following dates is the earlier, that isto say -

(@  the date when the HSE gives notice in writing to the licensee that in the opinion of the HSE
there has ceased to be any danger from ionising radiations from anything on the site or, as the case
may be, on that part thereof;

(b)  the date when a new nuclear site licence in respect of a site comprising the site in question
or, as the case may be, that part thereof is granted either to the same licensee or to some other
person”

Section 6 refers to the maintenance of alist of licensed sites by the Secretary of State
for Trade and industry.
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Section 22 refers to reporting of and inquires into dangerous occurrences:

"(1) The provisions of this section shall have effect on the happening of any occurrence of any
description as may be prescribed, being an occurrence -

(@ onalicensed site
(2) Thelicensee shall cause the occurrence to be reported forthwith in the prescribed manner to the HSE

and to such other persons, if any, as may be prescribed in relation to occurrences of that class or
description, and if the occurrence is not so reported the licensee shall be guilty of an offence. "

Section 24A covers the recovery of expenses by the HSE.
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Annex 7 - Extractsfrom HSE's 'Tolerability of Risk’

A7.1 TOR {Ref. 25} gives guiddines on the tolerable levels of individua and societal risks
to workers and the public from nuclear installations for both normal and accident situations. It
puts forward the concept that risk can be divided into three regions on the TOR diagram { Fig.

4} an unacceptable region; the as low as reasonably practicable region (ALARP); and a
broadly acceptable region.

- In the unacceptable risk region arguments of reasonably practicability cease to be
acceptable. In essence, risks in this region cannot be justified except in extraordinary
circumstances. The maximum tolerable risk to workers should not exceed 1 in 10° each
year. The maximum tolerable risk to any member of the public from any large industria
plant should not exceed 1 in 10" each year but with a benchmark figure for any new
nuclear ingtallation of 1 in 10° each year. For accidental risks, the risks for both normal
operation and accidents taken together, then the risk for most people in the vicinity of a
nuclear installation would be at or near 1 in 10° each year. For societal risk, the
tolerable risk is linked to the number of persons affected and a figure of around 1
considerable accident per 10,000 years from any one of a programme of nuclear
installations would be just tolerable bearing in mind the complications of what
constitutes the programme.

- Inthe ALARP (or tolerable) region licensees are required to do what they reasonably
can to reduce risks until the cost of doing so more than outweighs any benefit likely to
be gained. The risks should be weighed against the costs of reducing them; measures
must be taken to reduce or eliminate the risks unless the cost of doing so would be
obviously unreasonable compared to the risks.

— In the broadly acceptable region, risks are low and are so insignificant that they need
not claim attention. Although the legal duty of ALARP still applies, the regulator need
not ask employers and licensees (in the case of nuclear licensed sites) to seek further
improvement provided that it is satisfied that the low levels of risk will be attained in
practice, and maintained.

A7.2 Risks must dways be balanced againgt the benefits arising from the activity.

A7.3  These concepts of ‘unacceptable, tolerable’ and ‘broadly acceptable’ levels of risk are
embedded in the SAPs (see Annex 8). The SAPs are written as guidance for HSE nuclear
installation inspectors to use when carrying out assessment but they are available to licensees
and the public. Apart from the few which embody statutory limits, they do not place
mandatory requirements on licensees. If a proposed plant design satisfies the principles,
licensing is quite straightforward. On the other hand, the non-mandatory nature of the SAPs
gives the UK's licensing approach a flexibility which would enable the UK, for instance, to
consider licensing nuclear installations built to non-UK standards despite apparent differences
in the wording of those standards and the HSE's SAPs.
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Annex 8 - Extractsfrom HSE's'Safety Assessment Principles

A8.1 The safety of a nuclear instalation is the responsibility of the licensee, who is
required to submit to HSE a written demonstration of safety, the safety case. This safety case
is periodicaly updated to reflect changing conditions. Assessment is the process by which
HSE establishes whether the licensee's safety case is adequate. The SAPs are used for that
purpose.

A82  SAPs define 'Fundamenta' and ‘Engineering' Principles, which follow the
requirements of the HSW Act and the approach to risk developed in TOR (see Annex 7). The
five fundamental principles are derived from recommendations of the ICRP which are
implemented in the UK by the IRRs (see Article 15). They embody the requirements for
statutory radiation dose limits and for the ALARP principle to be applied to radiation
exposures resulting from normal operation and to the risks from accidents. The engineering
principles are aimed at ensuring that, when a proposed plant comes into operation, the
fundamental principles are satisfied.

Fundamental Principles
A8.3  Thefivefundamental principles are:

P1 No person shall receive doses of ionising radiation in excess of statutory
dose limits as a result of normal operation.

P2 The exposure of any person to radiation shall be kept aslow asis
reasonably practicable.

P3 The collective effective dose to operators and to the general public as a
result of operation of the nuclear installation shall be kept aslow asis
reasonably practicable.

P4 All reasonably practicable steps shall be taken to prevent accidents.

PS5 All reasonably practicable steps shall be taken to minimise the radiol ogical
consequences of any accident.

Safety Analysis

A84  The SAPs develop the general TOR philosophy. The concept of a limit of
tolerability has been trandated into Basic Safety Limits (BSLs) for the risks from normal
operation and from accident conditions. A proposed plant must satisfy these limits in order to
be considered for licensing. Having satisfied the BSLs, the ALARP principle is applied to
drive the risks from the plant even lower. There comes a point at which further consideration
would itself be more costly in HSE resources than the benefit from applying its regulatory
effort to other tasks. Each BSL is complemented, therefore, by a Basic Safety Objective
(BSO). The BSOs define the point beyond which HSE nuclear installation inspectors need not
seek further safety improvements from the licensee. Instead, they can confine their studies to
the validity of the estimates put to them by the licensee. However, the licensee should take
further risk reduction measures if it is reasonably practicable for the licensee to do so.
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A85 The BSLs and the BSOs are related to individual and societal risks, and cover:

— radiation doses likely to be received by workers or members of the public in the course
of normal operation; and

- the predicted frequency of accidents leading to radiation doses to workers and the
public, releases of radioactive materials, or damage to plants which might lead to such
releases.

A8.6  TheBSLsand the BSOs therefore provide aframework against which HSE's nuclear
install ation inspectors can make judgements on the safety of proposals put to them.

Engineering Principles

A8.7 The Engineering Principles include criteria and guidance to assist HSE's nuclear
installation inspectors determine whether engineering aspects which are important for safety
have been adequately considered. They reflect best engineering practice used in engineering
generaly and aso embody the requirements for safety which have been developed by the civil

nuclear power industry. The Engineering Principles include an emphasis on: defence in depth
with multiple physical barriers to prevent the release of radioactivity; automatic safety systems;
detailed fault analysis; and QA and inspection.

A8.8 The basic philosophy of the SAPs is that a new plant should be designed according to
modern engineering principles. Then the design is reviewed through fault analysis and PSA to
check that: the design presents low risks; it is "balanced” (i.e. no undue reliance on a particular
safety feature, or undue dominance of a particular fault); and risks are ALARP. The HSE's
inspectors would reject a design where the risks from its operation seem likely to exceed a
BSL; but they need not challenge a case where the engineering is sound and the risks are
demonstrably below all BSOs (and measures are in place to keep them so low).

Special Case Procedure

A8.9 There are components in a nuclear installation whose safety is difficult to demonstrate
in such a way as to readily satisfy the accident frequency requirements of the SAPs, the
reactor pressure vessel of a pressurised water reactor being an example. This possibility is
catered for in the SAPs by having a principle which allows for such items to be justified on a
special case basis and this route has been used on a number of occasions.

A8.10 The two particularly important safety aspects to be addressed are that: the structure is
as defect free as possible; and a demonstration that the structure is defect tolerant. In order to
achieve this, several related but independent arguments must be used. For example, the
arguments could include a demonstration that:

— sound design concepts and proven design features have been incorporated;
— potentia failure modes have been analysed;

— proven materias have been used;

— there has been a high standard of manufacturing;

- ahigh standard of QA has been applied;
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the component has been the subject of pre-service inspection, and will be the subject of
in-service inspection, to detect defects at sizes below those which have the potential for
causing or developing into afailure mode;

provision is made for in-service plant and material monitoring;

aleak-before -break safety case has been made.

A8.11 Where the special case procedure is applied, or where any safety system is required to
achieve a high reliability, the licensee has an independent assessment of the item carried out.
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Annex 9 Nuclear Installation Operators Financial Accounts
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Annex 10 British Energy's Segregated Fund for Decommissioning costs

Segregated Fund
(&) Introduction

The arrangements for the segregated fund are set out in the deed of trust dated 27 March 1996
between British Energy and the Secretary of State constituting The Nuclear Trust, the
memorandum and articles of association of Nuclear Generation Decommissioning Fund
Limited (the "fund company") and the nuclear decommissioning agreement (the "NDA")
entered into on 29 March 1996 between the fund company, British Energy, Nuclear Electric,
Scottish Nuclear and the trustees of The Nuclear Trust.

The Nuclear Trust owns the fund company, which was incorporated on 28 March 1996. The
NDA provides, among other things, for the making of payments by Nuclear Electric and
Scottish Nuclear to the fund company by way of an initial endowment and future contributions
and for the fund company to make payments to meet costs of decommissioning in respect of
British Energy's existing stations. The principal provisions of these arrangements are
summarised below.

(b) TheNuclear Trust
The primary purposes of The Nuclear Trust are:

(i) to protect and preserve for the benefit of the nation the environment of the United
Kingdom by being a member, directly or through nominees, of a company limited by
shares or by guarantee, whose purpose is to receive and hold monies, investments and
other assets so as to secure funding for decommissioning of British Energy's existing
stations and to make payments for such decommissioning in approved cases,

(i) to reduce the national debt of the United Kingdom; and

(iii) insofar as it is impossible or not reasonably practicable to carry out the foregoing
purposes then such purposes as are charitable.

There are to be five trustees. British Energy is to appoint two licensee trustees and the
Secretary of State is to appoint three independent trustees, save in exceptional circumstances,
from a shortlist provided by British Energy. The Secretary of State and British Energy may in
certain circumstances remove any of their appointed trustees who cease to satisfy specified
appointment criteria. The normal term of office of atrustee is three years but is renewable.

The trustees have power to accumulate any income for 21 years from the date of the trust
deed rather than distribute it and may pay any income in furtherance of the primary purposes
and may hold capital to facilitate the primary purposes. Once British Energy's existing stations
have been fully decommissioned, the trustees may distribute capital only for the primary
purposes (ii) and (iii) above.
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The trustees have wide powers of management and administration. Their powers of
investment are however limited to the Trustee Investments Act 1961 but exclude the power to
invest in any company involved in the nuclear power industry.

The trustees may only alter the provisions of the trust deed with the consent of the Secretary
of State and British Energy. British Energy with the Secretary of State's consent may dispose
of its powers under the trust to its subsidiary or holding company.

The quorum for trustees meetings is three trustees, including at least one licensee trustee and
two independent trustees. At trustees meetings each trustee has one vote. Resolutions are
passed by a maority of votes except in certain specific circumstances where a unanimous
resolution is required (eg. delegation of powers and appointment and payment of staff). The
chairman of the trusteesisto be one of the independent trustees and has a casting vote.

(c) Summary of the memorandum and articles of association of the fund company
i) Objects

The fund company's principa object is to provide arrangements for funding
decommissioning of British Energy's existing stations.

(i)  Share capital

The fund company's authorised and issued share capital is £100, divided into 98
ordinary shares of £1 each, which are jointly held by the trustees of The Nuclear Trust in their
capacity as such, one A specid rights redeemable preference share of £1 (the "A special
share"), held by the Secretary of State (the "holder of the A specia share") and one B special
rights redeemable preference share of £1 (the "B specia share"), which is jointly held by
Nuclear Electric and Scottish Nuclear (together the "holder of the B special share").

(i)  General meetings

Each member (other than the holders of the A and B specia shares) has one vote. The
chairman (who is the chairman of the board of directors) has a casting vote.

The quorum for general meetings is two persons entitled to vote. Where a variation of rights
is proposed, the quorum is at least one person representing at least one-third of the value of
the specific class affected.

(iv)  Directors

The maximum number of directors is five, comprising three A directors, one of whom
is to be the chairman, and two B directors. A directors are appointed by the independent
trustees of The Nuclear Trust, save in exceptional circumstances, from a shortlist provided by
the holder of the B special share. B directors are appointed by the holder of the B special
share. The independent trustees and the holder of the B special share may in certain
circumstances remove any of their appointed directors who cease to satisfy specified
appointment criteria. The normal term of office of a director is three years but is renewable.
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(v) Board meetings

At board meetings, each director has one vote. Resolutions are passed by a majority
of votes. Each A or B director may exercise the voting rights of other A or B directors
respectively not present.

The directors may delegate any of their powers to a committee of directors which
includes at least one A director and one B director and shall include at least one more A
director than B director.

The quorum for board and committee meetings is three directors, including at least
two A directors and one B director, save that in the case of an adjourned meeting, the quorum
is any two directors.

(d) Nuclear Decommissioning Agreement
The NDA provides that the contractual objectives of the fund company are:

(i) to accumulate assets sufficient to meet the decommissioning liabilities of British
Energy's existing stations;

(if) to have as atarget the accumulation of assets with a value equal to 110 per cent. of
the accrued discounted decommissioning liabilities of those stations;

(i) for Nuclear Electric and Scottish Nuclear (the "licensees") to pay the initial endowment
to the fund company and to agree to make future contributions;

(iv) for the fund company to make payments to meet costs of decommissioning; and

(v) to achieve the objectivesin (i) and (iv) above at the lowest cost to Nuclear Electric and
Scottish Nuclear reasonably achievable.

Scope of the segregated fund

The NDA provides for the fund company to meet the costs of making safe, surveillance and
ultimate dismantling of the licensed facilities and the costs of the clearing, decontamination
and reinstatement of the licensed site and related costs of waste management, in each case in
accordance with the decommissioning strategy agreed from time to time by each of Nuclear
Electric and Scottish Nuclear with the HSE. The costs of certain fuel storage activities will
aso be covered by the segregated fund if they become pat of a future agreed
decommissioning strategy. The obligation of the fund company to make payments to meet
these costsis limited to the amount of the assets of the fund company.

The costs of post operational clean out of a power station by the removal of fuel and
radioactive materials from a reactor and related waste management costs are not covered by
the segregated fund arrangements.

Accumulation of the segregated fund
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Nuclear Electric and Scottish Nuclear made an initial endowment to the fund company of
£157,146,000 and £71,238,000 respectively. These payments were made on, or within one
business day of, Admission. At the same time, Nuclear Electric and Scottish Nuclear made
aggregated payments of £3,989,000 to the fund company for the quarter to 30 June 1996.
Thereafter, future contributions will be made to the fund company by each of Nuclear Electric
and Scottish Nuclear over the operational life of the stations on a quarterly basis, commencing
30 September 1996. These contributions (shown in the table below in 1996 current values)
will be adjusted in accordance with an inflation index and will initially be of the order of £16
million in aggregate per annum, but reducing in time as each of the stations ceases to be
operational. Scottish Nuclear's contributions to the fund company are expected to end in 2018
following the closure of Torness and Nuclear Electric's contributions are expected to end in
2035 following the closure of Sizewell B.

Quarterly contributions
Quarterly contributions due at the end of Nuclear Electric ~ Scottish Nuclear
March, June, September and December £m £m
30 September 1996 to 31 March 2006 2.99 1
30 June 2006 to 31 March 2008 2.59 0.515
30 June 2008 to 31 March 2009 151 0.515
30 June 2009 to 31 March 2018 1 0.515
30 June 2018 to 31 March 2035 0.56 --

The initial endowment and the quarterly contributions were invested by the fund company in
accordance with an agreed investment policy which can be changed as part of the review
procedure described below. A benchmark has been agreed against which the overall
investment performance of the assets of the fund company will be measured. Professiona
investment managers and suitably qualified actuarial and technical advisers will be engaged by
the fund company.

Reviews

The decommissioning strategy adopted by each of Nuclear Electric and Scottish Nuclear is to
be reviewed by the HSE on afive-yearly basis. This review is scheduled to be completed by
31 March of the relevant year. In tandem with this, there is to be a review of the fund
company's assets and British Energy's projected decommissioning costs, to enable a
determination to be made as to whether any increase (or reduction) in the future level of
contributions by Nuclear Electric and Scottish Nuclear is appropriate. This review is
scheduled to be completed by 31 October in the relevant year. There may be areview at other
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times in the event of a material change in circumstances and there will be a further review
prior to closure of the last station to close.

If in the context of areview the actuarially assessed value of the assets of the fund company is
within the range 90 to 220 per cent of the then accrued discounted decommissioning liabilities
in respect of all British Energy's existing stations (save in the case of the review prior to
closure of the last station, when the assets of the fund company must represent 100 per cent of
the then accrued discounted decommissioning liabilities), no adjustment will be made to the
contribution rates (other than the indexation increase). If the actuarially assessed value
exceeds 220 per cent, future payments will be adjusted on a basis designed to ensure that the
amount of the excess will be eliminated over the next five year period. If the excessis greater
than the payments which would otherwise be made, no contributions will be made by the
licensees in that five year period, and the balance will be paid by the fund company to the
licensees in annual instalments over that period.
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Tablel Statusof Periodic Safety Reviews

STATION STARTED FIRST | SECOND | THIRD
OPERATION | REVIEW | REVIEW | REVIEW

M agnox

Power Stations

Bradwell 1962 1987 1992 2002

Berkeley 1962/3 1988 Closed

Hunterston A 1963 1988 Closed

Calderhall/Chapel cross 1956/59 1982 1990 1996

Trawsfynydd 1964 Closed

Hinkley Point A 1965 1990 1995 2005

Dungeness A 1966 1994 1996 2006

Sizewd| A 1966 1994 1996 2006

Oldbury 1968 1995 1998

Wylfa 1971 1996 2004

AGR and PWR

power stations

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

Sizewdll B 1994 2004

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.
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Table 2 Principle nuclear installation life phases requiring safety reports

Pre-Construction Safety
Report (PCSR)

PHASE LICENSEE'S SAFETY PURPOSE
REPORT
DESIGN Design Safety Criteria Design and safety principles

Justify start of nuclear safety
related work on site
(including licensing) Identify
data from commissioning and
parallel research and
development work to support
safety case

CONSTRUCTION AND
COMMISSIONING
(including modifications)

Pre-Operation Safety
Report
(POSR)

Station Safety Report (SSR)
isthe safety case for nuclear
fuel to be loaded into the
reactor

Development of the PCSR
during construction and
commissioning up to fuel load
SSR is consolidated with
further commissioning data
until routine operation safety
caseis established

Stage Il Care and
Maintenance Safety Report

Periodic Safety Reviews

Stage 111 Dismantling Safety
Report

OPERATION Station Safety Report Justifies safety of continued
operation and takes strategic
Periodic Safety Reviews look forward to consider plant
(PSR) - every 10 years lifetime
END OF LIFE Pre-Decommissioning Safety |Unloading of Fuel
SHUTDOWN Report

Justify resources and scope of
operations, maintenance,
contingency and emergency
arrangements.
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Table 3 Pre-construction Safety Report (PCSR)

PURPOSE

USE MADE BY:

LICENSEE

HSE

To demonstrate to the
Licensee and the Regulator
the safety of:

- detailed design proposals
for new plant or major
modifications prior to
commencement of
construction or instalation;

- the construction and
installation activities.

1. Toidentify design
standards and safety criteria.

2. Todefinethe
arrangements for management
of safety.

3. To demonstrate how the
design will meet the licensee's
safety criteria.

4. Define the status of safety
issues and confirm that any
which are unresolved will not
prejudice the design.

5. To confirm a Safety
Category for the project.

6. To refine the safety
gpecification for detailed
design.

7. To alow independent
assessors to make a
judgement on the adequacy of
proposals.

1. To understand the basis of
the design and confirm that
safety principles and criteria
are appropriate.

2. To assess the adequacy of
proposals.

3. To determine the extent of
Regulatory involvement.
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Table4 Pre-operation Safety Report (POSR)

PURPOSE

USE MADE BY:

LICENSEE

HSE

To justify to the licensee
and the regulator the
safety of:

- the design of the facility
following construction and
installation prior to the
start of commissioning;

- the commissioning of
the facility and any
remaining installation
activities.

The safety case identifies
those commissioning tests
and inspections required
to:

- confirm the plant's
design safety assumptions
and predicted
performance, in particular
that of the safety
provisions;

- characterise the plant as
abasisfor evaluating its
behaviour during its
operating life.

The safety analysisis
reviewed in the light of
the results of the
commissioning
programme and any
modifications made to the
design of intended
operating procedures since
the commencement of

To describe 'as built' facility and justify any
deviation from the proposed design.

To identify commissioning arrangements for
demonstrating that the design intent and
performance have been met or exceeded.

To identify schedule of tests necessary or desirable
in the interest of safety.

To identify contingency plans should the design
intent or performance not be met.

To confirm design standards and criteria and
justify any variation from those previously
declared.

To define arrangements for management of safety.
To identify the plant specific arrangements for
complying with the licence conditions and other

relevant statutory provisions.

To demonstrate how the facility design will meet
the licensee's safety criteria.

To confirm that any outstanding safety issues have
been resolved.

To identify any further safety issues which are
required to be resolved or the need to invoke the
special case procedure.

To confirm that any unresolved issues are unlikely
to prejudice the commissioning and operation of
the facility.

To facilitate independent assessment.

To refine the safety analysis for all fault conditions.

To identify the plant specific
arrangements for complying
with the site licence
conditions and other
regulatory provisions.

To identify regulatory issues
to be addressed during the
commissioning of the plant.

construction.
To confirm how the radioactive waste and
decommissioning strategies will be implemented.
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Table5 Station Safety Report (SSR)

PURPOSE

USE MADE BY

LICENSEE

HSE

Confirm prior to fuel load that the
as-built plant meets saf ety
standards and criteria and adequate
management arrangements are in
place

Consolidate the result of
development and commissioning to
support safety of routine operations

Consolidate results of subsequent
modifications and justifications for
continued operation

Identify the safe operating
envelope, including the safety
limits and conditions in operating
rules

Confirm that operational
experience does not affect the safe
condition or safe operation of the
plant

| dentify operational implications
for chosen decommissioning
strategy

Implementation of the radioactive
waste management strategy

Assess the adequacy of safety of the
facility and the basis for consent for
routine operation and start-up after
statutory shut down

Confirm the extent of further
regulatory involvement

Form the basis of regulatory
inspection and the examination of
arrangements

Table6 Periodic Safety Review (PSR)

operation for aperiod of not more
than 10 years

Demonstrate how the plant meets
the safety standards and criteria

Identify programmes of work
including analysis and
modifications where reasonably
practicable in response to safety
issues

Define the arrangements for the
management of safety

PURPOSE USE MADE BY
LICENSEE HSE
Demonstrate that the plant is Define the current safety standards |Regulatory reassessment of the
adequately safe for continued and criteriato be applied adequacy of the safety of the plant

Provide input for regulatory
inspection of the plant
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Table 7 Dose information for classified persons - nuclear installations {Ref. 53}

(excluding those with a recorded dose of lessthan 0.1 mSv)

Y ear 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996

Collective Dosein ManSv 289 | 196 | 177 | 162 | 127 | 109 | 99

Mean dosein mSv 2 15 1.4 1.3 1.2 1.2 1.2

Classified personswith dose:

>5mSv 1708 | 1114 | 981 822 592 | 593 | 490

> 10 mSv 636 | 157 92 66 21 16 18

> 15 mSv 194 10 4 17 0 1 1

> 20 mSv 76 3 1 8 0 1 0
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Figure 1 Structure of HSE
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Figure 2

Structure of HSE's Safety Policy Directorate's

Nuclear and Hazardous Installations Policy Division

Safety Policy Directorate

Division E: Nuclear & Hazardous Installations Policy

Rev. 1

Emergency Planning Policy

NuSAC Secretariat

Nuclear Site Licensing Policy
Including Incident Reporting, Land use planning,
Siting

Nuclear International Policy
Including Information Exchange Arrangements,
National and International Standards

Nuclear Safety Assistance
Including Regulatory Assistance to the Former Sd
Union and Central and East European Countries

Radioactive Waste and Decommissioning Policy
Including liaison with DETR and the Environment
Agencies

169

viet



Figure 3 Structure of HSE's Nuclear Safety Directorate
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Figure 4 Tolerability of Risk Diagram
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