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FOREWORD

In 1974 the IAEA established a Nuclear Safety Standards (NUSS) programme
within which 5 Codes and 55 Safety Guides have been produced in the areas of
Governmental Organization, Siting, Design, Operation and Quality Assurance. The
NUSS Codes and Guides are a collection of basic and derived requirements for the
safety of nuclear power plants with thermal neutron reactors. They have been developed
in such a manner as to ensure the broadest international consensus.

This broad consensus is one of the reasons for the relatively general wording of
the main principles and sometimes causes problems when these principles are applied
in the design of nuclear power plants. The requirements, particularly those of the Codes,
often need interpretation in specific cases. In many areas national regulations and
technical standards are available, but often these leave some questions unanswered and
their practical application on a case-by-case basis is necessary.

To assist in the application and interpretation of the NUSS Safety Standards and
Safety Guides, the preparation of a number of Safety Practices publications has been
commenced.

This publication is intended to assist regulators and also operating organizations.
It is a compilation of the reports of the 1991/92 Peer Group discussions which
considered regulatory good practices relating to monitoring and assessment of the ageing
of nuclear power plants. Therefore names of participated countries in this documents
are those at time of 1991/92 Peer Group discussions. It identifies those common
regulatory features which require continuous reinforcement and examples of good
regulatory practices that were recommended by senior regulators in the Peer Group
discussions.
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1. INTRODUCTION

1.1. BACKGROUND

The IAEA programme for the establishment of Nuclear Safety Standards (NUSS)
for land based nuclear power plants with thermal neutron reactors resulted in the
development of five Safety Standards (Codes on the Safety of Nuclear Power Plants) in
the areas of:

Governmental Organization
Siting
Design
Operation
Quality Assurance.

Each Safety Standard sets out basic requirements for the safety of nuclear power
plants and presents philosophy, objectives and principles that are considered essential for
safety. The procedure for the development of the Safety Standards ensures that the
practices of all Member States are taken into consideration. Seven Safety Guides have
been published in the area of governmental organization which describe acceptable
methods of implementing specific aspects of the Safety Standard in that area.

In 1986, at a Special Session of the IAEA General Conference, it was suggested
that the IAEA could play a role in assisting Member States in the enhancement of their
regulatory practices with the objective of increasing the confidence of the public and the
international community in the safety of nuclear power programmes. Following this, and
subsequent related international meetings, the Agency sent out IAEA Questionnaires on
Regulatory Practices in Member States with Nuclear Power Programmes and on
Inspection and Enforcement by the Regulatory Body for Nuclear Power Plants.
Summaries of the replies to these questionnaires were issued as IAEA-TECDOC-485
(October 1988) and IAEA-TECDOC-589 (March 1991) respectively.

Following the issue of the first summary TECDOC, the Nuclear Safety Standards
Advisory Group (NUSSAG) recommended in 1989 that, "to promote the sharing of
experience through increased professional contacts between nuclear safety regulators, a
system should be provided for the identification of commonly accepted good practices
and to disseminate them widely among Member States".

In 1989 and 1990, the Agency held four Peer Group meetings at which regulators
from three or four countries discussed and compared experience on regulatory inspection
and enforcement, and identified good practices. The results were later presented in
Working Material "Regulatory Inspection and Enforcement Good Practices" issued in
1993.
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In 1991 and 1992, to comply with the first part of the NUSSAG proposal, the
Agency held a series of Peer Group meetings at which senior regulators from up to five
countries discussed and compared experience on regulatory monitoring and assessment
of ageing nuclear power plants, and identified good practices.

The participants in these meetings were Bulgaria, Sweden, the USSR and the
United Kingdom (17-19 June 1991); Canada, Czechoslovakia, Finland and India (9-11
December 1991); Argentina, Germany, Japan and Slovenia (3-5 February 1992);
Belgium, Hungary and the Republic of Korea (4-6 May 1992); and France, Netherlands,
Pakistan, Spain and Switzerland (29 June - 1 July 1992). The list of participants is
included at the end of the document.

Each delegation made an introductory presentation on its national regulatory
framework. This was followed by rounds of presentations and discussions on specific
topics related to monitoring and assessment of ageing nuclear power plants, such as:

Plant safety re-evaluation
Management of ageing processes
End of plant life
Public information on the safety of ageing plants.

In order to fulfil the second part of the NUSSAG proposal, each of the individual
group reports produced by the IAEA has been reviewed and incorporated into this
document for dissemination to Member States.

1.2. OBJECTIVE

The purpose of this publication is to provide a compilation of the 1991/92 Peer
Group discussions relating to operational plant.

1.3. SCOPE

This document the covers practices in the 20 countries participating in this round
of Peer Group discussions. The document is a synopsis of 'best practices' and those
regulatory features requiring continuous reinforcement that were identified by the senior
regulators attending the discussions. Therefore names of participated countries or the
situation of regulatory practices reflect those at time when discussions took place. Where
different groups have made similar statements, these have been combined to express a
consensus. Examples of 'best practices' are given, where possible, with due note taken
of differing national regulatory regimes.
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1.4. STRUCTURE

The document is in four Sections covering the common regulatory features which
were identified as requiring continuous reinforcement and the examples of good practices
given by senior regulators in the discussions.

Section 1 relates largely to practices specified in the Government Organization
Safety Standard and Guides No. 50-C-G(Rev.l) and Nos 50-SG-G1 to G9, and
references to these publications are made where applicable. The points are restated
here to the need for their continuous reinforcement.

Section 2 contains examples of good practices, not necessarily applied in all
countries participating in the discussions. They were, however, endorsed by all
participants in the meetings.

Section 3 presents considerations in the development of regulatory practices
identified in the discussions and elaborated where necessary to explain the reasons for
them.

Section 4 gives examples of national practices.
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2. COMMON REGULATORY FEATURES IDENTIFIED AS REQUIRING
CONTINUOUS REINFORCEMENT

The common regulatory features listed in the following1 that were identified as
requiring continuous reinforcement were not necessarily considered by each Peer Group,
but each feature was considered by at least two groups and the majority by three or more
groups. Similar statements from different groups have been combined to express the
consensus opinion and therefore there may be differences in their applicability in any
particular country. However, their common philosophy and understanding were clearly
identified by the participants throughout the discussions.

(1) As with all safety activities, the operating organization (licensee) has the prime
responsibility for proposing and implementing the actions necessary to achieve the safety
objectives defined by the regulatory body.

[These considerations underline the provisions of Safety Code 50-C-G (Rev.l)
Sections 301 to 306, 310 and 701 as well as those of Safety Code 50-C-O (Rev.l) Sections
601, 1601 and 1602, of Safety Guide 50-SG-G3 Section 3.1, and of Safety Guide
50-SG-O9 Sections 2.1 and 2.2.]

(2) All participating regulatory bodies have recognized the need to ensure that the
required level of safety is clearly defined and maintained throughout the service life of
a nuclear power plant (NPP) and that effective management of ageing is an essential
element of the strategy for achieving this goal.

All participating countries are in the process of reviewing the safety of their older
NPPs against current safety levels, recognizing that safety is a dynamic goal.

[ The points made here refer to maintaining the required level of safety which is
addressed in Safety Code 50-C-G (Rev.l) Sections 306, 307, 310 and 811 and in Safety
Code 50-C-O (Rev.l) Sections 301 to 312 and 601.]

(3) Participants recognized that periodic safety re-evaluation is appropriate to assess
and maintain the level of safety of existing plants and to incorporate systematically and
comprehensively the evolution of the safety principles on which the design of the most
recent plants is based.

[This again draws attention to specific items addressed in Safety Code 50-C-G
(Rev.l) Section 811 and in Safety Code 50-C-Q (Rev.l) Section 311.]

The order of the items is not intended to imply any recommendation of
their relative importance or to suggest any priority for their consideration.
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(4) Participants recognized the usefulness of referring to other national and
international developments and experience in discharging national regulatory
responsibilities.

It is important to be aware of and well informed about operating experience,
transients and accidents and/or good practices worldwide particularly for countries with
small nuclear power programmes.

[This is consistent with and emphasizes the provisions of Safety Code 50-C-G
(Rev.l) Sections 1001 to 1006 and those of the Safety Code 50-C-O (Rev.l) Sections 201,
202, 601, 602, 611 and 801 to 809.]

(5) All participating countries have requirements for inspection and surveillance, and
inspections and/or surveys have generally been effective in detecting changes in the
properties or functions of systems, components and structures. In addition, further
actions have been initiated to optimize programmes and methods for the systematic
management of the ageing of NPPs for the future.

However, more development work is needed on ageing management and
monitoring methods.

[This reflects the provisions of Safety Code 50-C-G(Rev.l) Section 429 and 430.]
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3. EXAMPLES OF GOOD REGULATORY PRACTICES

The examples of good regulatory practices listed below2 are not necessarily used
in all the countries that participated in the Peer Group discussions. They were, however,
recommended by the participants in the specific meeting at which the item was discussed.
Whilst the majority of the good practices (1) to (8) were raised in two or more Peer
Group discussions, and are therefore expressed in this Section as a combination of the
consensus opinions, some good practices were put forward by only one Group (9) to (13).
However, as Section 3 covers 'recommendations', all inputs from all Groups have been
included.

PRACTICES RECOMMENDED IN TWO OR MORE PEER GROUP DISCUSSIONS

(1) A regulatory review process that includes a Periodic Safety Review of a NPP in
addition to the normal continuous regulatory activities, permits a wider perspective on
past safety performance and a balanced approach to safety across the whole plant, and
assists in setting safety goals for future operation.

Safety re-evaluation at intervals of approximately 10 years is recommended, as this
coincides with the 10 year intervals for the pressure component in-service inspection and
assists continuity in maintaining knowledge in the operating organization in view of
normal staff turnover.

[See further reference to practices adopted by some countries in Section 5 -
Summary 5.]

(2) The objectives of a safety re-evaluation are:

(i) To confirm that the plant is still at least as safe as originally intended, in
the original licence;

(ii) To assess the plant in relation to current safety standards and practices
and to introduce any new requirements which are deemed necessary;

(iii) To identify and evaluate any ageing factors that may limit the safe
operation of the plant in the foreseeable future.

(3) The safety re-evaluation programme should take into consideration: new
knowledge; new safety insights; operating experience; new technology; the effects of
ageing on hardware and processes; procedures and practices for operation and
maintenance; and training programmes. The safety re-evaluations should identify

The order of the items is not intended to imply any recommendation of
their relative importance or to suggest any priority for their consideration
or implementation.
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possible new scenarios which could result from effects of interactions between ageing
hardware and systems.

When re-evaluating the safety of a plant against current safety standards and
operating practices, it may be of use to check the plant against the safety requirements
of the latest plant design and against the safety standards and practices of other
comparable plants.

(4) The safety re-evaluation programme should address the cumulative effects of plant
modifications, and procedural and organizational changes that have taken place over
time.

(5) Probabilistic Safety Assessment (PSA) is a valuable tool in the safety re-evaluation
of an NPP to be used to complement deterministic methods of re-evaluation.

[See further reference to the practice adopted by some countries in Sections 5-(2),
(16) and (18).]

(6) When reassessing plant safety and ageing effects, it is important to have
comprehensive documentation, including maintenance and inspection and surveillance
records, documentations of operational history including environmental effects and
documentation of plant modifications.

[See further reference to the practice adopted by some countries in Section 5 -
Summary 1.]

(7) In bringing the safety of older plants up to current levels, a balanced approach
should be followed, with account taken of new standards, operating experience at the
plants, the physical state of the plant, and the existing human capabilities. Nevertheless,
there may be specific items that need to be undertaken on which the regulatory body can
accept no compromise in order to ensure the necessary level of safety.

(8) The regulatory body has a particular responsibility to the public and the
government to ensure that safety concerns are identified and possible consequences are
understood in weighing nuclear safety issues against other issues.

PRACTICES RECOMMENDED IN ONE PEER GROUP DISCUSSION

(9) In the plant re-evaluation programmes, the first priority should be the accident
prevention capability of the plant.

(10) Effective preventive maintenance programmes are essential for the managing of
ageing effects.
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(11) The safety re-evaluation programme should address possible way for
decommissioning.

[See further reference to the practice adopted in one country in Section 5-(2).]

(12) More effort is required to establish plant specific databases and for trend analysis
for plant specific and generic data that can be used to help detect age related effects.
Complementary research programmes in this area are encouraged.

(13) The use of external experts is recommended, including competent nuclear design
organizations in safety re-evaluations, to achieve a broader perspective. Information
exchange and mutual assistance between regulatory bodies of countries with similar
reactor types are also recommended.
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4. CONSIDERATION IN THE DEVELOPMENT OF REGULATORY PRACTICES

The following considerations3 were identified in the discussions and the reasons
for them were elaborated where necessary.

Whilst some of the good practices (1) and (2) were raised in two or more Peer
Group discussions, and are expressed in Section 4 as a combination of the consensus
opinions, some good practices (3) to (7) were put forward by only one Group. However,
all inputs from all Groups have been included for consideration.

CONSIDERATIONS ENDORSED IN TWO OR MORE PEER GROUP DISCUSSIONS

(1) From a safety point of view there is no strict end of life. The role of the
regulatory body is to define the necessary safety level. The operator then determines
whether it is viable to continue plant operation, taking account of possible backfitting
actions if necessary.

(2) The regulatory body should encourage the plant operators to keep the public
informed about nuclear safety issues, including ageing matters, and should ensure that
any information made available is credible.

It is also desirable to inform to the public through various channels and media, e.g.
reports to parliament, using local information commissions or telecommunication system
etc, in order to strengthen public confidence in the safety of NPPs.

[See further reference to the practice adopted by some countries in Sections 5 -
(6) and (7).]

CONSIDERATIONS ENDORSED IN ONE PEER GROUP DISCUSSION

(3) When assessing an NPP against current safety levels, two aspects need to be
considered:

the technical standards associated with material and hardware; and
the goals set for the system and plant to achieve the desired safety
objectives.

The order of the items is not intended to imply any recommendation of
their relative importance or to suggest any priority for their consideration
or implementation.
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The former are direct interpretations of specific requirements and can be relatively
easily interpreted; the latter are not specifically defined and require a broader judgement
in their application and assessment.

(4) Preventive maintenance is useful in avoiding the degradation of equipment due
to ageing, which may cause safety significant events. When carrying out preventive
maintenance, attention should therefore be paid not only to safety related equipment,
but also to equipment in the secondary side of the plant.

(5) The regulatory body needs to be assured that a systematic and effective
programme for the management and monitoring of ageing has been implemented in a
timely fashion to accommodate both foreseen and unforeseen factors.

(6) The regulatory body should encourage the plant operator to improve awareness
of developments in other countries by inviting third party peer review teams like
OSARTs or ASSETs to visit the NPP.

(7) Nuclear power requires advanced technologies, infrastructures and attitudes. In
developing countries this advanced level can only be achieved if special conditions
beyond the normal commercial arrangements are met, e.g. bilateral and international
assistance to strengthen the national regulatory body, set up of a nuclear legislative
framework, etc.
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5. PARTICULAR REGULATORY APPROACHES

The particular regulatory approaches/concerns were identified in the discussions
and elaborated where necessary. They are presented in the following4.

(1) In Argentina where ageing is managed at Atucha I NPP, the main concern of the
regulatory body is that some essential information for periodic safety reviews was not
required to be recorded routinely before, during or after the commissioning of the plant.

(2) In Belgium, where ten year safety reassessments are stipulated in the Royal
Decree of Authorization for each NPP, deterministic safety criteria were applied in 1985
to the last safety reassessments of Doel 1 and 2 and Tihange 1. PSA and consideration
of severe accidents are incorporated in the present periodic safety reassessments (Doel
3 in 1992, Tihange 2 in early 1993) and will be performed in the periodic safety
reassessment of each plant from now on.

[See also Section 3 - (5) with reference to PSA.]

Considerations to facilitate decommissioning, are included in the ten yearly
reassessments.

[See also Section 3 - (12) with reference to decommissioning].

The operating licence of the plant is amended to allow implementation of the
modifications decided upon during the periodic safety reassessment. The Safety Analysis
Report and the documentation are updated after the modifications have been made.

(3) In Bulgaria several programmes for evaluation and upgrading of WWER 440/230
plants have been carried out or are under way. They include requalification of safety
related equipment and monitoring of ageing.

The ageing of operating personnel has been solved and qualified staff with good
motivation for work have been recruited. The main concern now is the implementation
of the recommended measures including the costs of the upgrading.

(4) In Canada, where informal periodic safety reviews are performed every two years
as part of the review process for operating licence renewal of all NPPs, the regulatory
approach to the management of ageing is organized systematically through the
requirements for regular tests and inspections, maintenance of equipment and systems,
updating Safety Reports and research work. In addition, for important safety

In alphabetical order by country.
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components such as pressure tube and boiler tubes, it is required that defined "fitness for
service" criteria for known degradation mechanisms be continually demonstrated. Also,
the periodic inspection programme covering pressure boundaries of nuclear systems has
been augmented by an in-service programme covering inspections of the secondary
system pressure boundary to confirm the continued integrity of essential reactor heat
sinks.

It is a licensing requirement in Canada that the standards of maintenance must be
such that the safety related components and equipment continue to meet the
performance requirements assumed in the plant safety analysis throughout the life of the
plant.

(5) In CSFR where major programmes to evaluate the WWER 440/230 plants are
under way, the quality assurance data in the history docket of the reactor pressure vessel
(imported from the former USSR) does not contain the reference level as required for
in-service inspection. Ageing management is now taken into consideration at the design
stage for NPPs.

(6) In Finland, where safety re-evaluation is performed every ten years, it is
considered that good documentation, good record keeping and maintaining the initial
stage of equipment are important for ageing management of a NPP. The Videotext
provided by the regulatory body has been used to inform to the public.

[See also Section 4 - (2) when referring to dissemination of information.]

(7) In France, where the standardization of NPPs is high, global evaluation of
experience at every NPP is carried out every two years in addition to the ten yearly
safety re-evaluation. These safety re-evaluations are required under French legislation.

To monitor ageing, a Fatigue Monitoring System on the primary circuit in NPPs
has been introduced, which measures all transients, monitors operating conditions and
assesses the fatigue usage of the system with a computerized expert system.

Public information is an important role of the regulatory body. Information is
disseminated through the Minitel system and/or local information commissions.

[See also Section 4 - (2) with reference to disseminating information.]

(8) In Germany, utilities perform a safety re-evaluation every ten years
(Recommendation by the Reactor Safety Commission of 23 November 1988). This
stepping-back periodical safety re-evaluation is considered meaningful from many aspects,
such as taking into account new knowledges, current safety standards, updating
documents and training personnel, and in particular, re-evaluating the plant from a wider
perspective than under the routine regulatory inspection programme. The safety review
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comprises the analysis of the safety status and operational experience, a PSA and an
analysis of security.

(9) In Hungary, where the re-evaluation of the safety analysis of the Paks NPP and
the international safety re-evaluation of WWER 440/213 continue, not only physical
ageing but moral ageing (i.e. the plant design at the moment of start up was below the
internationally required standard) is of major concern to the regulatory body.

Re-evaluation needs to consider old design technology in the absence of some
essential design information.

The unit and shift supervisors, reactor and main systems operators, and health
physics officers need to be licensed every two years.

Companies that are involved in nuclear projects, e.g. engineering companies,
manufacturers, contractors etc, must held a qualification from the Hungarian Nuclear
Safety Inspectorate.

(10) The main concern in India is the life management of the Tarapur NPP, which is
the oldest NPP in India. The regulatory body is encouraging the utility to keep a good
record of operational experience, maintenance and in-service inspection. Preventive
maintenance, inspection and monitoring of components/systems important for safety
should be carried out and a complete set of documentation for identifying the
state of the plant should be available.

There is a 'Safety Committee' for each plant which meets regularly to review all
unusual operational occurrences and to decide whether these are (i) safety related,
(11) age related.

The occurrences which are due to ageing or are safety related are discussed in
detail and an immediate course of action is decided upon, together with a solution for
long term management.

(11) In Japan, a comprehensive periodic inspection by the regulatory body is carried
out every year. In this inspection, the utility voluntarily takes new knowledge into
account, backfits to current safety standards, updates documentation etc., and through
this work a safety reassessment is substantially performed if necessary. Also a safety
reassessment is performed in case some events important to safety had happened in the
country or abroad.

In Japan, since June 1992 the utility is to perform periodic safety reviews
approximately every ten years. The regulatory body is to check the periodic safety review
report of each unit.
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(12) In the Republic of Korea the regulatory body has to keep in close contact with the
regulatory bodies of supplier countries when regulating its NPPs since the technical codes
and standards differ according to the country of origin. Therefore, the regulatory body
is presently in the process of establishing its own standards. Although periodic inspection
is a powerful tool for ageing management an introduction of Periodical Safety
Reassessment is being considered to maintain or improve the safety level of operating
NPPs.

Since documentation of older NPPs are not as detailed as that of newer ones, the
utility has been continuously supplementing and updating its design data and information
through the suppliers for the safety reassessments and backfittings required by the
regulatory body.

(13) In the Netherlands the nuclear power programme is small and the moratorium on
constructing a new NPP is going on, maintaining nuclear technology is a primary concern.
Periodic safety re-evaluations are useful in this regard and are also effective in improving
the safety of NPPs.

Two types of re-evaluations, which are a condition of the licence, are conducted
every two and ten years respectively:

every two years: a safety evaluation is carried out of the technical,
organizational, personnel and administrative provisions to determine
whether the basic points of nuclear safety and radiation protection, as they
are formulated in the licence, are still satisfied.

every ten years: as every two years, plus a safety evaluation of an integral
nature, reviewing basic points of the nuclear safety and radiation
protection in the light of new safety insights and technological advances.

(14) In Pakistan, a CANDU type nuclear power plant has been operating for
the last 20 years. Management of ageing problems includes emphasis on in-service
inspection and maintenance of safety significant components. Trend analysis techniques
are also being employed in addition to system reliability/performance analysis. Frequent
regulatory inspections to identify ageing-related degradation are also conducted.
Currently, a plan is being prepared to upgrade of the plant's Final Safety
Analysis Report. The main concern is the way in which to implement necessary
backfitting to manage ageing problems and meet current standards.

(15) In Slovenia, as the first step towards ageing management of the Krsko NPP, the
Regulatory Authority encourages the utility to collect data on operational experience,
maintenance, surveillance and inspection of components and systems significant for
safety.
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By issuing amendments to the licence, the Slovenian Nuclear Safety Administration
requires the licensee, on a case by case basis, to make evaluations and corrective actions
for particular ageing problems, following the regulations of the plant's vendor country
(USA).

(16) In Spain, where the operating licence is valid for two years, revised Safety Reports
were established by the Nuclear Safety Council after safety evaluation programmes of
the older plants in the 1980s and carried out every ten years. The Integrated Programme
on Realization and Utilization of PSA, established in 1986, also requires a safety re-
evaluation of each plant.

[See also Section 3 - (5) with reference to PSA].

Public information is considered an important issue by the regulatory body, which
periodically reports to the parliament and informs the public about normal operation and
incidents in nuclear power plants, through different media, including a
telecommunication system (INFONUC).

(17) In Sweden, where a safety re-evaluation programme (period of 8-10 years) is in
place, subsequent re-evaluations may concentrate on particular aspects such as
organization, training, quality assurance, etc.

In the management of ageing, the in-service inspection looks for the unexpected.
In establishing proper priorities, a matrix type Failure Index, which indicates the
probability and consequences of failure, has been useful. In-service inspection can then
concentrate on the items most important to safety.

(18) In Switzerland, where a moratorium on the construction of new NPPs up to the
year 2000 is effective, revised Safety Reports at 10-15 year intervals are required by the
regulatory body. The basis of the evaluation of the safety of a plant is the current
international state of the art. PSA is recognized as an important means of assessing the
risk of older plants which may not fully comply with current safety standards.

[See also Section 3 - (5) with reference to PSA.]

The regulatory body asked plant operators to set up, and submit for approval to
the regulatory body, an ageing management programme for each plant to establish a
systematic approach to ageing management.

(19) In the United Kingdom, re-evaluations of ageing plants have indicated the value
of periodically stepping back and re-evaluating the plant from a wider perspective than
under the routine regulatory inspection programme.
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Maintaining proper documentation of the design, plant modifications, equipment
records and plant operational history is critical for the evaluation and is a major task
for the first re-evaluation.

(20) In the former USSR, the first expert safety review of all operating NPPs took place
after the accident at Three Mile Island (USA). According to the results of the review,
general measures to improve the safety of WWER, RBMK and fast breeder reactor types
were developed and approved in 1984.

Additional safety reviews were made and additional safety improvements were
identified after the Chernobyl accident, with account taken of new or revised safety rules
and regulations. Certain actions to improve the safety of NPPs were approved in 1987
and they are being reviewed during implementation, in the light of advances in
knowledge and experience.

Gosatomnadzor of Russia has convinced operating facilities of the importance of
submitting a detailed annual operational report for each NPP. Such reports should
include the final results of an annual plant service, data on changes significant for safety,
results of inspection and backfits, incident analyses, etc. (The first series of reports has
already been received.)

The submission of such reports and analyses of the current status carried out by
the regulatory body will serve as the basis for licensing the service life extension of an
ageing plant for a limited period.

SUMMARY

1. Management of ageing is a problem with some older NPPs, mainly due to the fact
that the collection of data essential for safety assessment was not a requirement at the
time of construction and little information is available from the design, manufacturing,
construction and commissioning phases (e.g. in Argentina, Czechoclovakia, Hungary and
the Republic of Korea). It is important that management of ageing needs to be taken
into consideration at the design stage of plants to be built in the future.

Even prior to issuing such regulatory requirement to carry out a safety re-
evaluation, the regulatory bodies are encouraging utilities to keep a good record of
operational experience, maintenance, in-service inspection, and inspection and
monitoring of components/systems important to safety, and to document the plant status
of NPPs in operation in India and Slovenia. Inspection and maintenance data are being
used to upgrade the Safety Analysis Report in the light of current safety codes and
standards (Pakistan).
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2. In some countries where management of ageing is or will become a regulatory
requirement (Belgium, Canada, France, the Netherlands, Spain, Sweden, Switzerland),
the safety reassessment evolved from using only deterministic criteria to a more complex
review including: both severe accident analysis and probabilistic criteria (Belgium); a
regulatory approach requiring regular tests and inspections, maintenance, Safety Report
updating and research works (Canada); reliance upon the quality of the design
documents and records, as well as actions aimed at preserving the status of the
equipment as originally intended (Finland); or using a Fatigue Monitoring System to
monitor and then assess the fatigue via a computerized expert system (France).

3. A clear distinction is made in some countries (Belgium, Germany, the Republic
of Korea, Netherlands, United Kingdom) between safety re-evaluation from a wider
perspective and the routine regulatory inspection programme. In other countries the
utility at its own discretion takes new knowledge into account, backfits to current safety
standards, updates documents and performs a safety reassessment if necessary, in Japan
especially as a result of events either in the country or elsewhere.

4. Particular importance has been placed by some countries (Bulgaria, Hungary,
Sweden) on re-evaluating the personnel training of the utility and regulatory body, as
well as ageing of personnel or declining motivation.

5. The safety re-evaluation of NPPs from a wider perspective is usually required
every ten years (Belgium, Finland, France, Germany, Netherlands, Spain), or 8-10 years
(Sweden) or 10-15 years (Switzerland). While in other countries, such re-evaluation is
part of the operational licence renewal procedure every two to three years (Canada), or
where standardization of NPPs is high, re-evaluation of the standardized unit is carried
out every two years (France).
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