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FOREWORD

This report arises from the sixth series of peer discussions on regulatory practices
entitled 'Regulation of Life Cycle of Nuclear Installations'. Senior regulators from 18 Member
States participated in three peer group discussions during 1997-1998. This report presents the
outcome of these meetings and recommendations of good practices identified by senior
regulators, which do not necessarily reflect those of the governments of the nominating Member
States, the nominating organizations, or the IAEA.



EDITORIAL NOTE

In preparing this publication for press, staff of the IAEA have made up the pages from the
original manuscript(s). The views expressed do not necessarily reflect those of the IAEA, the
governments of the nominating Member States or the nominating organizations.

Throughout the text names of Member States are retained as they were when the text was
compiled.

The use of particular designations of countries or territories does not imply any judgement by
the publisher, the IAEA, as to the legal status of such countries or territories, of their authorities and
institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated as
registered) does not imply any intention to infringe proprietary rights, nor should it be construed as
an endorsement or recommendation on the part of the IAEA.
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1. INTRODUCTION

1.1. BACKGROUND

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 regulatory practices
with the objective of increasing the confidence of the public in the safety of nuclear power. The
IAEA subsequently sent out questionnaires on regulatory practices and on inspection and
enforcement. Summaries of the replies to these questionnaires were issued as TECDOCs.

In 1988 it was agreed that the most useful way to develop peer review of regulatory
practices was for small groups of regulators to meet, together with an IAEA co-ordinator, to
discuss selected topics. It was intended that senior regulators from different groups of Member
States would discuss the same topic in a series of peer group discussion meetings, putting
emphasis on identifying beneficial aspects of practices rather than on comparing regimes.

This objective was further enhanced when 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'.

There have been five earlier series of meetings. The first, in 1989-1990, discussed
'Regulatory Inspection and Enforcement Good Practices'; the second, in 1991—1992, discussed
'Regulatory Good Practices Relating to Monitoring and Assessment of Ageing of Nuclear
Power Plants', the third, in 1993-1994, discussed 'Policy for Setting and Assessing Regulatory
Safety Goals' and resulted in the publication of IAEA-TECDOC-831. The fourth series of
meetings, held in 1995-1996, addressed the subject defined by the IAEA and endorsed by
NUSSAG as: "The Development of Measures to Assess the Safety of Existing NPPs and the
Effectiveness of Regulations and Regulatory Actions (including 'Prescriptive' and
'Performance Based' Approaches)". The results of this series of meetings were published in
1996 as IAEA special report PDRP-1. The fifth series of meetings, held in 1996-1997,
addressed the subject recommended by the Advisory Commission on Safety Standards (ACSS)
and adopted by the IAEA as 'Approaches Relating to Decommissioning of Nuclear Facilities'.
The outcomes of these meetings were published in 1998 as No. 2 in the IAEA-Peer Discussions
on Regulatory Practices (PDRP) Report Series.

The present report arises from the sixth series of meetings, held in 1997-1998. It
addressed the subject recommended by the ACSS and adopted by the IAEA as: 'Regulation of
the Life Cycle of Nuclear Installations'.

The initial and continued permission to operate a nuclear installation requires that
national regulatory requirements, which are based on internationally agreed safety principles,
are fully met. An installation's life is, therefore, governed by the degradation of safety
performance, which can be attributable to several factors, including ageing of structures,
systems and components (SSCs) and loss of experienced personnel and knowledge. These
effects of ageing could lead to a deterioration of performance over time which if not rectified
could erode the safety status of the installation beyond acceptable limits and challenge the
licensing basis.



To combat the effects of ageing degradation on safety functions, the operator is
expected to provide planned, effective and safe mechanisms for ensuring that a broad,
integrated approach is defined and implemented for every phase of the nuclear installation's
life. The successful application of this mechanism will necessitate that effective management
of all safety aspects be undertaken by the operator to assure the regulator that the safety
criteria are being consistently met.

Assurance of continued safety necessitates that the operator provide continuous
surveillance and periodic reviews to justify that the installation has maintained its approved
safety level. In addition, it will be necessary to maintain experienced personnel and
knowledge and to assess the safety status of the installation on the basis of current safety
standards to identify any areas where upgrading may be warranted as a result of increased
risk, technical progress or new safety requirements. From this perspective, Plant Life Cycle
Management (PLCM) is considered in this report the systematic and comprehensive
management of change for all phases of an installation's existence, e.g. siting, design,
construction, operation including modifications, upgrading and backfitting, and
decommissioning. *

In many Member States the concept of PLCM was not considered initially to be a
specific subject warranting individual attention. However, the focus of regulatory attention in
many Member States has been redirected onto this aspect with the advent of tougher licensing
regimes and safety requirements for new installations. In the wake of nuclear accidents, public
and political opinion and perceptions as well as the demand for assurances of continued safety
have influenced Member States to reappraise their requirements for attention to the life history
and associated safety levels of nuclear installations.

In addition to these influences, there may be other motivations for operating
organizations (operators) to pursue PLCM, such as commercial, economic and production
needs. However, the regulatory authorities (regulators) must be aware of these factors whilst not
being unduly influenced by them in the pursuit of safety assurances. In an endeavour to meet the
need for awareness of PLCM for regulators, the IAEA convened three peer discussion groups of
senior regulators representing 18 Member States to examine the PLCM issues. The meetings
were held at IAEA Headquarters in Vienna in September 1997, March 1998 and October 1998,
under the same chairmanship in the interests of continuity and consistency.

The meetings each proceeded in the same way, with each participating member
describing his or her national regulatory regime and practices in turn, with the subsequent
discussion examining points of similarity and their merits.

1.2. OBJECTIVE

The purpose of this report is to disseminate the views which the senior regulators
presented at the meetings relating to the policies, principles and requirements imposed by

IAEA Secretariat's note: The common usage of the term 'life management' or 'life cycle management'
(synonyms), as defined in EPRI Common Aging Terminology and adopted by IAEA, OECD/NEA, and CEC is
limited to the physical/material ageing of SSCs. In this terminology 'Life Management' is defined as the
integration of ageing management and economic planning to: (1) optimize the operation, maintenance, and
service life of SSCs; (2) maintain an acceptable level of performance and safety; and (3) maximize return on
investment over the service life of the plant; where 'ageing management' means the engineering, operations and
maintenance actions to control, within acceptable limits, the ageing degradation of SSCs.



regulatory bodies for the safe management of the life cycle of a nuclear installation. The
intention of doing this is to assist Member States in the formulation and enhancement of their
regulatory control over PLCM by identifying commonly accepted good practices.

1.3. STRUCTURE AND SCOPE

This report is structured to cover the subject matter under the main headings of:

• Policies and principles for the life cycle management of nuclear installations;

• Responsibilities of the regulatory body and the operating organization;
• Requirements and criteria imposed by the regulatory body;
• Licensing and regulatory assessment for plant life cycle management;
• Good practices.

2. POLICIES AND PRINCIPLES FOR THE LIFE CYCLE MANAGEMENT OF
NUCLEAR INSTALLATIONS

2.1. REGULATORY PRINCIPLES FOR PLANT LIFE CYCLE MANAGEMENT

Although the operator has the ultimate responsibility for managing the life cycle of the
installation, the role that the regulator plays in establishing policy and regulations is vital in
ensuring the achievement and adequacy of that management programme. The regulator also
has to provide guidance to the operator on licensing, inspection and assessment of compliance
with the regulatory and legislative requirements. These are basic inputs to the evaluation of
the safety status of the installation. Formulation of adequate and effective regulatory
requirements for PLCM necessitates that certain basic regulatory principles be defined and
incorporated in any PLCM programmes. These principles are ideally reflected in the
installation specific PLCM programmes from the siting and design stages, but will certainly
need to be addressed at the earliest possible stage for any existing installation so as to provide
a thorough assessment and justification of safety status.

2.2. NATIONAL POLICY AND PRINCIPLES

Internationally accepted principles state that national policy needs to provide for an
independent regulatory authority that establishes safety principles, regulations and criteria for
the entire life cycle of the nuclear installations under its jurisdiction.

In many Member States the basic requirements for the regulation and control of the
life cycle of nuclear installations are prescribed by the legislators. Generally, the requirements
are set out in acts/laws governing the use and control of nuclear energy. Rules and regulations
are framed by the regulator to ensure that the whole life cycle is addressed from siting to
decommissioning and the operator is then obliged to carry out comprehensive and systematic
assessments of nuclear safety. Some of these legislative and regulatory requirements are
based closely on IAEA safety standards and thus meet internationally agreed principles for the
regulator and the operator. Nuclear safety requires that any actions taken can be justified with



account taken of operating experience, the results of safety research and advances in science
and technology.

However, several Member States have still to deal with a legacy of older installations
which were not subjected to PLCM on a rigorous basis, and efforts are being made to assess
the safety status of these installations and to restrict their operation by conditional licensing at
shorter intervals. This has generated an increased amount of work for operator and regulator
alike in gathering data, conducting testing and inspection, analysing results and assessing the
safety status to determine continued fitness to operate. In many of these Member States the
decisions taken at national level are enabling the older nuclear installations to be rigorously
regulated and assessed through a regular safety analysis report which covers all aspects of the
installation and its activities and makes provisions for upgrading to higher levels of safety.
National initiatives have been implemented also in the establishment of ageing management
investigations, including the necessity to launch refurbishment programmes for older
installations, assessment of the accident potential for ageing installations and the need for
more rigorous risk assessment of installations of earlier design. In some Member States the
operator is encouraged to carry out self-assessments of the installations followed by
regulatory inspections, operational safety assessments and a multi-tiered safety review at
installation, utility and regulatory levels. National policy on PLCM can assist in preparing
adequate justifications for future decision making on the application for continued operation
of an installation, particularly where the installation's history, the necessary data, knowledge
retention and a regime of ongoing assessment have been confirmed.

As some of the older installations were not analysed or assessed on a probabilistic risk
basis, the regulator may encourage the operators of these installations to embark on a PSA to
provide additional assurance of safety status. Whichever national approach is adopted it is
apparent that the majority of the Member States contributing to this report have subscribed to
the PLCM principles. Their legislation, regulatory requirements and licence conditions reflect
the need for operators, particularly of older installations, to assess the scope for and, where
appropriate, implement upgrading measures to meet higher safety standards, manage ageing
effects and replace obsolete SSCs.

It is also stipulated by some Member States that the operator must establish and
maintain adequate maintenance programmes for the total installation life cycle, and take into
account the ageing of SSCs. Whilst this is considered a fundamental part of a regulatory
inspection requirement for continuous and periodic assessment of safety, many Member
States have realized that rules and guidance documents are necessary to assist both the
operator and regulator in the formulation and implementation of dedicated PLCM
programmes. These may take the form of standard review guides or license renewal criteria
which will require solutions to new safety concerns to be implemented. Often they reflect the
regulations and practices of the installation vendor countries and this can assist in the
establishment of valid comparisons with other installations of similar design.

No matter what the national legislation and policy is, the regulatory system needs to
cater for the whole life cycle by setting broad goals and ensuring compliance by detailed
scrutiny. Operators must give detailed consideration to all stages of an installation's life, but
they and the regulator must remain adaptable to new circumstances and needs.

The operator and regulator need to consider the information needs of the public
regarding the development of PLCM programmes. The views of the public would usually be



invited during the initial planning stage for a plant and then the public would be informed
throughout the plant life of developments and issues, including the results of periodic safety
reviews (PSRs). This information sharing arrangement would also encompass, where
applicable, local, provincial and national authorities.

2.2.1. Overriding priority of safety

The first principle of regulatory control is that safety has overriding priority over any
other consideration. This principle is not negotiable and must be the cornerstone of all PLCM
programmes and the decision making processes. It may be difficult for an operator to accept
that safety cannot be compromised even for short periods or that production is not given
priority at times of outage or high power demand. However, it has to be made clear in the
regulatory policy, requirements and actions that the installation must not pose any undue risk
to the public, workers or the environment throughout its life. Therefore, the regulatory basis
must provide for and maintain an acceptable level of safety throughout the installation life.
Because of this basic principle, it is necessary for assurance on the PLCM process and its
implementation to be provided to the regulator. The regulator has then to assure the public
and workers that the installation will remain within its design and licence criteria and pose no
undue risk throughout its life, despite the effects of ageing, the potential for degradation,
organizational fluctuations and operational demands. Care is needed, however, not to imply
that the regulator is the advocate of the installation. It must be stressed that this is the
responsibility of the operator.

2.2.2. Plant life cycle management programme for approval by the regulator

The choice of which methodology to employ to satisfy the regulatory requirements for
a PLCM programme lies with the operator; however, whichever is chosen has to be submitted
to the regulator for approval prior to implementation. In the absence of regulatory guides or
rules, it may be difficult and costly for the operator to embark on a PLCM programme that
may not be fully acceptable to the regulator. Therefore, it would appear advantageous for all
parties to communicate and agree on the scope and format of PLCM submissions to the
regulator. They could be included in the licensing process as an ongoing condition of the
licence or as a series of periodic safety reviews or any other acceptable means of satisfying
the regulatory requirements.

However, it is noted that any proposals and considerations need to take account of
future implications and demands, where measures may have to be put in place to ensure that
future and often very distant goals are met. It is worth noting that PLCM, including the
various stages of decommissioning to final site clearance, may span up to 150 years. As such,
it needs consistent and well founded basic programmes to provide the platform not only for
continued operation of the installation but also for final site clearance and disposal in a future
no one can accurately forecast.

The regulator approves a licensing basis, on which basis an operating licence is
granted to ensure that the installation is not modified or operated outside its design limits and
to provide a validated reference. The adequacy of the licensing basis needs to be regularly
assessed to ensure that it provides for and maintains an acceptable level of safety throughout
the installation's entire life cycle.



Any changes to the licensing basis will have an impact on the operator and may lead
to major modifications or even in extreme cases to shutdown of the installation. Therefore, it
is essential that continuous assessment of the regulatory requirements and any impending
increase in regulatory requirements are communicated at the earliest stage to the operator.
Licence requirements and additional measures may arise from periodic safety review or as a
result of licence renewal requests and would be subject to re-examination should major
events dictate urgent modifications. It is, therefore, vital that the licensing basis, any new
requirements and the rules of licence withdrawal or retention be clearly understood by all
parties so that the operator is aware of the need to constantly monitor the installation's safety
status in relation to the regulatory criteria. In addition, the requirements for reporting from the
operator to the regulator must be clearly defined and relevant to the particular assessment
needs of the regulator.

2.2.3. Defence in depth

A fundamental safety feature of a nuclear installation is the incorporation and
maintenance of barriers against release of fission products and associated radiation at the
design stage and during operation. A range of accidents is taken into account based on the
probability of the loss of integrity of these barriers. The effects of ageing and degradation of
systems and components may create failure mechanisms previously not considered or may
increase in an unknown way the assumed probability and severity of the accidents analysed at
the design stage. While the degradation or failure of individual components constitutes an
operational concern, the effect on safety is particularly acute at the system or subsystem level,
as safety systems are usually designed to accommodate single failures of components.
Therefore, it is important to identify those ageing mechanisms that would lead to common
cause failures and to take remedial action before the event occurs. Consequently, the
maintenance of the multiple defence in depth concept must be assured by the PLCM
programme and must take into account the supporting principles of quality assurance, human
factors and organization.

Once the installation has come to the end of its life, the defence in depth principle is
under threat from potential complacency during the dismantling, dispersion of materials,
disposal and containment of radioactive substances. Therefore, it is vitally important that the
PLCM maintain as an underlying principle the need to maintain the appropriate barriers and
protect the public and the workers to the end of installation life cycle. An important factor is
the recognition of the accident potential of ageing installations, which highlights two key
issues in the regulation of older installations, i.e. the avoidance of accident potential and the
vulnerability of the installation to latent precursors. Accidents may result from multiple,
simultaneous and propagating failures, and nuclear installations are designed to meet the
single failure criterion. However, degradation and ageing mechanisms may result in latent
weaknesses for potential failures. While efforts will have been made to maintain the
installation's viability by maintenance, replacement and upgrading, consideration needs to be
given to the possibility that ageing may lead to an increase in the population of degraded or
obsolescent SSCs, which in turn may lead to an increase in the conditional probability of
multiple, simultaneous and/or propagating failures and a higher level of risk of accidents.
Therefore, older installations having degraded SSCs may be at risk of operating in a domain
which is beyond the design basis of the single failure criterion, and the regulator and operator
need to be aware of this situation. An initiating event may start from the weakest link and
degraded SSCs may provide the latent path for simultaneous and/or propagating failures.



Present day PSA methodology does not take into account the degraded state of the
SSCs of older installations. Future PSA studies, where practicable, need to include the latency
aspect of degraded SSCs, giving due weighting to the ageing factor in order to assess the
vulnerability of the installation to accident situations and to preserve defence in depth as part
of the PLCM programme.

2.2.4. Demonstration that an installation fulfils the safety requirements

It is a fundamental principle and objective of regulation of the plant life cycle that the
operator be in a position at any time to demonstrate the compliance of the installation with the
regulatory requirements. In addition, clear guidance has to be provided by the regulator on the
achievement of safety requirements and the acceptance standards for licence compliance. The
responsibility for provision of evidence that the requirements are being met rests with the
operator who must establish an inspection and/or surveillance and test programme for all
areas of the PLCM programme.

It is incumbent on the operator to provide results of tests and surveillance to the
regulator in support of the installation's continued operation. However, the selection of safety
criteria and goals to indicate acceptability or safety concerns has to be made by the regulator
and communicated to the installation's management.

Demonstration of safety status requires that continuous surveillance be implemented
and also that a periodic in-depth review be undertaken to obtain a broader and more
integrated view of the overall safety status of the installation in comparison with current
levels of technology, knowledge and operating rules at other installations. Any differences
detected by a periodic safety review need to be evaluated and justified by the operator to
demonstrate to the regulator whether the installation is acceptable as it is or whether it needs
to be modified.

2.2.5. Periodic safety review

The purpose of a periodic safety review (PSR) is to check at predetermined time
intervals that the safety status of the installation is still acceptable and that sufficient
precaution has been or can be taken against degradation. Essential elements of a PSR are a
deterministic analysis and an evaluation of the overall safety status of the installation,
including operational feedback and a probabilistic safety assessment. In some Member States
a PSR of the physical security arrangements is also undertaken. The objective of a PSR is to
assess, in addition to the continuous assessment required within the framework of the
operator's regulatory obligations, the integrated safety status of the installation over an
extended period. It may take into account the licences granted, the actual state of the
installation, current requirements and any differences that may be revealed as a result of
improved science and technology or revised safety standards. Typically, this follows
established patterns of perhaps once a year for older installations to assessments perhaps
every ten years for newer installations. The aims of these reviews are to re validate the safety
case, to consolidate changes/modifications made since the last PSR and to demonstrate that
the installation is safe to operate for at least the next 1-10 years depending on the agreed
interval. PSR is also carried out to ensure adherence to the requirements. These may include
the assessment of financial provision for future PLCM phases, the viability of the PLCM
strategy and its continued existence. It needs to be verified at PSR intervals that the PLCM



programme is still in place and that the strategy for future provision of support, technology,
services and other resources has been updated and that cognizance has been taken of the
longer term requirements. This may require the regulator also to re-evaluate the PSR strategy
or requirements.

2.2.6. Quality assurance

The application of quality assurance (QA) practices has to be ensured throughout the
life cycle of the installation. It is important to ensure that QA is not just a mechanistic
practice but is part of a total quality management system that permeates all facets and phases
of PLCM.

QA is an accepted and proven system of ensuring that organizational systems and
processes are adhered to; however, QA assumes even more significance where the validity
and availability of data and documents for PLCM are concerned. The regulator must be
confident that the results, submissions and reports are based on comprehensive and reliable
information drawn from auditable sources. This applies to SSCs as well as to the emerging
field of software used in monitoring and surveillance equipment and safety systems.

QA has a major role to play in providing assurance that the actual configuration of
SSCs is accurately reflected in the drawings, procedures and other documentation of the
installation. Without this assurance and the confidence that all has been faithfully and timely
recorded, the operator cannot provide the necessary true inputs to a PSR, a licence renewal
submission or any other application for prolonged operation of the installation.

2.2.7. Safety culture and qualification of personnel

Whilst it is important to monitor and assess the degradation of SSCs, it is equally
important that the operator's organizational aspects are kept up to standard.

This entails close attention to the areas of adequate resources and the maintenance of
knowledge, skills and experience to ensure that there is no weakness that could degrade the
safety of the installation's operation and maintenance owing to human factors. In some
Member States the numbers, names and knowledge requirements of installation personnel are
listed as licence requirements, but, even if this is not a regulatory condition, human resources
need to be treated as an integral part of PLCM. This may require adjustments to recruitment,
training and personnel policies at the installation; however, the knowledge and experience
levels must be maintained and improved as far as possible. Attention also needs to be directed
to the potential impacts of replacing operating organization permanent staff with contractors
to check whether there is any diminution of the resources or safety culture. In addition to
concerns of possible losses of knowledge and experience at the installation, there are the
related effects on the morale and safety culture owing to reduction of staff.

Whilst it is extremely difficult to legislate effectively for safety culture, it is vital that
the regulator insist on a programme to enhance and promote safety culture as an initial and
ongoing part of any PLCM programme at both installation and corporate levels.

The regulator and operator need to keep in mind that no matter how effective the
PLCM and ageing management of technology and hardware, the human component is equally



important. Therefore, appropriate attention must be given to the control of human resources,
training and the enhancement of safety culture.

2.2.8. Maintenance philosophy to support plant life cycle management

PLCM programmes rely on the operator adjusting maintenance philosophy to
accommodate ageing and to prevent critical failures in SSCs. Surveillance of ageing
processes is a permanent responsibility of the operator where it is necessary to monitor and
document all relevant data on component life, such as projected failure rates. Preventive
maintenance programmes need to incorporate such data to make sure that repairs or
replacements are made accordingly. Decisions can then be made regarding prolonged
operation of components, with account taken of assumed and actual conditions such as loads
or environment. Similarly, condition based maintenance and monitoring can follow the
evolution of equipment status through feedback of actual data to determine which corrective
actions to employ to avoid failure of large components such as steam generators or the reactor
pressure vessel. The chosen maintenance philosophy and system need to be compatible with
the PLCM strategy approved by the regulator, and include as a basis a listing and
classification of safety important SSCs. This enables both regulator and operator to identify
what is important to safety on a priority basis and to determine necessary degree of attention
for each item. Where available, a PSA may make it possible to derive a risk based reliability
centred maintenance programme for the installation.

Many operators are moving towards shorter outages and increased on line
maintenance with attendant questions from the regulator on the influences on availability and
reliability of safety important systems.

Maintenance must also include the care and upkeep of the installation during the
decommissioning stages, long after many of the current staff and management have moved
away. Care must be taken at an early stage to provide for the maintenance of buildings,
structures and security systems to ensure that their degradation does not affect the integrity of
the installation's sensitive areas and that the well-being of workers and the public is ensured
at all times.

2.2.9. Operational experience and event analysis

As an important contributor to PLCM and the upgrading of the safety status of the
installation, it is necessary for the operator to collect and systematically evaluate all
operational experience that has relevance to the installation. This can be national or
international experience providing insight and data on technical and organizational
weaknesses or experience from inspections, testing and maintenance. Evaluation of
operational experience concentrates mainly on aspects of normal operation such as reliability
and optimization of surveillance programmes for SSCs. However, practical examples of
accident conditions or abnormal conditions are generally rare and have to be simulated,
modelled or based on previous events, as well as research projects, in order to develop the
functional and non-functional properties of safety important SSCs so as to identify and
correct weak points.

It is, therefore, vital that all feedback from all relevant sources be collected, collated
and recorded in a secure system that facilitates retrieval and analysis. This is best achieved by
the implementation of information systems capable of linking both regulator and operator to



sources of information and data. Where similar installation types prevail, the sharing of data
and event information can significantly enhance the prediction of failures and the mitigation
of ageing effects on SSCs.

The importance of drawing on international owners' groups to gain knowledge,
experience and understanding of behaviour and solutions at similar installations is vital to
long term safety and the eventual clearance of the site.

2.2.10. Changes based on known and verified technology for plant life cycle
management

In the original design of the installation or for any modifications, consideration needs
to be given to the implications for future stages of PLCM. Assurance needs to be given, to the
satisfaction of the regulator, that it will be practicable in principle to carry out the future
stages, including decommissioning, with technology that is available and verified at the time
of the design or modification. The degree of detail in this assurance may be less the further
ahead in time is the future PLCM stage, but the principles at least must be clearly set out.

2.2.11. Consideration of ageing/degradation mechanisms in plant life cycle management

There is a necessity to consider the ageing/degradation effects to monitor the
mechanisms responsible for creating breakdown of materials and propagation of failures. To
this end the operator needs to establish testing and control systems to monitor for example,
the physical and chemical properties of materials and the insulation of cables. There is also a
need to consider the choice of materials during project design and planning to ease the final
disposal of the installation and its substructures. Many materials may cause enhanced levels
of radiation/activation products during decommissioning if the correct degradation
management controls are not implemented and maintained throughout PLCM. Ageing and
degradation will occur owing to the natural and human made forces exerted on materials and
structures. Understanding why and how fast the effects of ageing occur is a fundamental goal
for the PLCM so that the safety of the installation can be maintained and exposures to the
public and workers can be minimized.

2.2.12. Resources to cover plant life cycle management

The PLCM concept extends through all stages of the installation's life and requires
adequate human, technical and financial resources for both the operator and the regulator.
Therefore, it is essential that at an early stage the funding mechanisms and planning be
sufficiently detailed and be authorized in order to ensure that adequate resources are available
to cover the whole life cycle. This must include allocation of funds and personnel to pursue
the technologies necessary to ensure that future generations are protected with regard to older
installations that may have wait for long periods before being dismantled. Structures may
need to be refurbished to last for up to 150 years in some cases to keep out the elements
whilst the nuclides decay. Measures have to be put in place at the design stage to ensure the
continued integrity and recording of information to record the full history of the installation
for future generations.
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3. RESPONSIBILITIES OF THE REGULATORY BODY AND THE
OPERATING ORGANIZATION

In general, the regulator is responsible for establishing principles and criteria for the
various aspects of PLCM. The operator must then develop detailed programmes which apply
these principles and criteria. The regulator may decide to review or approve these detailed
programmes. The operator implements the programmes and the regulator monitors this
implementation.

In some Member States, the regulator has additional responsibilities. These may
include:

• in the area of public involvement, the regulator may have responsibility for soliciting
public inputs or for providing the public with information;

• in the area of periodic safety review, the regulator may have to make decisions in
cases where the review identifies difficulties requiring resolution;

• the regulator may have to initiate research programmes in safety related areas;
• in the area of feedback of external experience, most regulators will be involved in

disseminating information, including establishing and maintaining contacts and
information exchanges with other regulators on a bilateral or multilateral basis.

4. REQUIREMENTS AND CRITERIA IMPOSED BY THE REGULATORY BODY

In former Peer Discussions on Regulatory Practices on the development of measures
to assess the safety of existing NPPs and the effectiveness of regulations and regulatory
actions (including 'prescriptive' and 'performance based' approaches), (PDRP-1), it was
stated as a good practice that the regulator should clearly define the standards, criteria and
objectives, that the operator is required to apply or achieve. This recommendation is also
valid for a PLCM programme. The areas set out in the following should be considered.

4.1. IDENTIFICATION OF SAFETY IMPORTANT STRUCTURES, SYSTEMS AND
COMPONENTS

For every licensed nuclear installation there is generally a classification of safety
important SSCs. This classification forms the basis for the management of installation safety,
e.g. inspection, testing, and maintenance. Safety important SSCs can be instrumentation and
control (I&C), or electrical and mechanical components and systems as well as buildings and
structures.

Some Member States utilize or are in the process of developing safety goal oriented
approaches, especially for the purpose of periodic safety reviews. The basic safety goals
generally are: the control of reactivity, the cooling of the fuel, and the containment of
radioactive substances and the limitation of radiation exposure to the personnel and the
surrounding population. Generally, existing safety requirements are checked for whether they
contribute to the achievement of these safety goals.
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In accordance with the practice in some other Member States, all the safety functions
that must be fulfilled by the safety important SSCs during anticipated operational occurrences
and postulated accidents are identified. Consequently, the safety important SSCs performing
these safety functions are classified according to their significance in the achievement of the
basic safety goals. An installation specific probabilistic safety assessment could also be
utilized in identifying safety significant equipment.

There will be certain items that are critical to safety which require special attention as
they are either impossible or very difficult to repair or replace. These have to be identified as
a part of the ageing/degradation programme and given additional surveillance to ensure that
their behaviour and condition are closely monitored as part of the PLCM.

In some cases the ability of the installation to withstand intentional external threats
(its physical security) is also evaluated in a periodic review process. For this, all SSCs and
organizational provisions contributing to physical security have to be assessed and evaluated
and the continued acceptability of the security measures established.

The identification of safety important SSCs should typically include the following
activities:

• Classification according to safety importance/function of the SSCs is necessary to
categorize them and relate the degree of attention required to the commensurate risk.

• A graded approach is required which links the appropriate quality and performance
criteria of the SSCs to the category. This allows the necessary attention to be paid to
those items important to safety.

• Inspection, test and monitoring requirements are stipulated according to the category
of SSCs to provide assurance that there is no degradation of quality or performance
which would adversely affect the installation's safety status.

• Maintenance, modification and replacement requirements need to be defined for each
category and type of SSC to ensure that the reliability and quality criteria are not
diminished without adequate warning.

• SSCs with particular ageing considerations need to be further categorized to identify
their characteristics and monitoring requirements. These categories could be non-
repairable, non-approachable, non-replaceable.

4.2. AGEING MANAGEMENT

Ageing management is an important part of PLCM. On the basis of current
international practice, relevant ageing factors need to be identified in an installation specific
approach. To that purpose stressors (environmental factors and operational loads and
conditions) and ageing mechanisms (corrosion, fatigue, embrittlement, wear and their
combinations) are determined for the SSCs within the scope of ageing management.
Information needs to be collected from inspection programmes, monitoring systems, special
tests or research activities.

The residual life is to be estimated for selected SSCs from this information in
cognizance of the relevant ageing mechanisms. SSC specific decisions on further operation
can then be based on the comparison of the residual life with existing criteria. This would
then allow the following actions to be taken in the case of insufficient residual life: repair,
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replacement or improvements in the maintenance programme. However, in the light of the
sensitivity to ageing and vulnerability of certain critical items, it may be prudent to take
alternative measures to protect these items. These may take the form of shielding, reduced
operating conditions or changes to the existing measuring, control and maintenance regimes.

Ageing management depends on many inputs and processes which include:

• the design explicitly incorporating the safe working life of the SSCs, particularly the
ones categorized as non-repairable, non-approachable or non-replaceable;

• qualification of SSCs covering all the states and their duration and accident conditions
expected during the installation's life cycle, to show that they will retain adequate
strength to cope with design basis accidents;

• prudent operation to control the rate of degradation of SSCs;
• monitoring and maintenance regimes being established for non-repairable, non-

replaceable items and the strategies adjusted during the installation's life cycle to
ensure that the installation conditions are taken into account;

• a monitoring programme addressing the actual condition against the predicted lifetime
to gauge the margins of safety and to collect reliability data for future planning;

• the recording of data during the lifetime of SSCs, including the actual loadings,
mission times, cycles performed, operating states and, environmental conditions
sufficient to gather a comprehensive and representative profile;

• the requirements for testing and inspection to determine the physical, chemical and
other properties, such as for the insulation of cables to indicate any degradation of
materials;

• definition from as early as possible in the ageing management programme of the
measures to monitor material and SSC states; this could be by material sampling,
corrosion tests, non-destructive examination (NDE), in-service inspection techniques
or insulation integrity tests;

• a programme to counter the mechanisms of degradation may include controls on water
chemistry, environmental controls or repositioning of SSCs to minimize irradiation.

4.3. REPLACEMENT OF OBSOLETE COMPONENTS

Components for replacement need to meet as a minimum the original specification
requirements. Li the case of modification or upgrading, no adverse effects can be allowed to
existing systems and components, and it will be necessary to identify potentially obsolete
components at an early stage, particularly if they are important to safety. Criteria need to be
developed and defined as reliability targets for the replacement of these obsolete items.
Where many systems or components are affected, this may be an extensive task. Equivalent
'components' strategies need to be defined to enable replacement items to be procured. Such
strategies set out the quality and functionality criteria to be achieved by any replacement. All
new components have to be qualified to an acceptable programme prior to operation and
monitored to ensure that they meet the design criteria. This would include commissioning and
testing phases to demonstrate to the regulator that there is no degradation of quality or
performance. Similarly, in the case of computer components, the software needs to be
validated, verified and its safety demonstrated.
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4.4. RESEARCH AND DEVELOPMENT

An essential element of PLCM to be applied by both the operator and the regulator is
to take into account the results of research and development (R&D) activities. The results
from specific nuclear safety and other research programmes (e.g. into material behaviour)
enable an indepth understanding of ageing and/or degradation mechanisms as well as
effective countermeasures. The operator has to demonstrate that in the light of these R&D
results the applied inspection and testing methods are still adequate and that the installation
still maintains an acceptable safety status. Research activities might be initiated by operators
or their associations as well as by regulatory or other governmental bodies.

Some Member States lay down requirements for specific R&D on safety issues or take
responsibility for the development of a proper national programme. This may also be the
responsibility of the operator but, in any case, provision has to be made to fund and complete
R&D projects to the satisfaction of the regulator. It is also usual for the regulator to
recommend to the government that funds be made available specifically to cover R&D, not
only for specified research but also for contingencies. The regulator needs to liaise with the
operator and R&D establishments to gain access to the R&D projects and the results of
research. This will enable the regulator to monitor progress and keep up to date on specific
issues, thereby facilitating the regulatory process. Some Member States maintain an
independent R&D capability. This may provide added confidence in the analysis of results.
Long term R&D capability is essential as a support mechanism to the total PLCM
programme. Therefore, adequate arrangements need to be put in place to ensure the
availability of R&D long after the installation has ended its useful and profitable life. Use can
be made of the many collaborative international efforts in the R&D field. Specific
international R&D results can be obtained at a fraction of the cost per country of local
programmes. Moreover, shared results are often based on a larger number of reactors or
components than is possible locally.

4.5. SAFETY ASSESSMENT AND/OR PERIODIC SAFETY REVIEW TAKING INTO
ACCOUNT NATIONAL AND INTERNATIONAL OPERATING EXPERIENCE

In former Peer Discussions on Regulatory Practices (PDRP-1), continuous and
periodic assessments of the safety of the installation have been identified as good practices.
Moreover, it has been stated that PSA is a powerful analytical tool and could be used where
available in safety assessment to supplement deterministic evaluation. A major input to safety
reassessment is drawn from operating experience gathered from nuclear installations within
the Member State or from abroad. This experience may range from test findings and details of
component failures to incidents and accidents. Cases of human error need also to be reported
and evaluated. National and international reporting systems form a valuable instrument for
relaying and utilizing this information. Both operators and regulators need to establish
mechanisms to evaluate this operating experience and to draw conclusions for the nuclear
installations under their jurisdiction. To ensure that safety reassessments and periodic reviews
are comprehensive and meet the requirements for PLCM, the following points are worthy of
consideration by operators and regulators:

It is necessary for the regulator to define the intervals and methods for the PSR.
Typically these would be ten year intervals or less.

14



The regulator may prescribe in the licence conditions that PSR must be carried out
systematically and periodically by the operator and at the specific request of the
regulator. Such a prescription may be prompted by a safety issue or a requirement for
additional assurance of safety.
It is usual for operators and regulators to make use of exchange of experience and
benchmarking with similar installations or regulatory authorities. This can yield useful
comparative data and operational knowledge of PSR which is not available locally. It
may also allow for the comparative state of installations to be assessed and the
differences evaluated.
Owners' groups and international bodies are particularly useful for providing advice
and mutual support on safety assessments.
International peer reviews and assessments are also valuable sources of assistance.
These include IAEA Operational Safety Review Teams, Assessment of Safety
Significant Events Teams, Assessment of Safety Culture in Organizations Teams,
reviews and International Regulatory Review Teams support for regulatory bodies.
In the PSR, the operator checks the installation against the original or modified design
intent but also considers the status of the installation against new safety requirements
and determines any differences and their possible impact on safety.
The PSR report incorporates the proposed upgrading programme as a result of
assessment and justifies any departures from the findings. The operator also has to
justify why any upgrades should not be undertaken and why the new requirements
cannot or will not be met.
The operator needs to strive to achieve 'state of the art' status where reasonably
practicable, taking into account the national and international standards, norms and
practices.

4.6. MODIFICATIONS FOR RETROSPECTIVE APPLICATION OF SAFETY
STANDARDS

There is a continuous development of regulatory principles and safety requirements
prompted by experience, progress in science and technology and political and/or legal
changes. Generally, new requirements (legal provisions, rules, criteria, standards) will
primarily apply to new installations. However, many Member States utilize either a
continuous or periodic process of assessing the safety of existing nuclear installations in the
light of these new requirements. The results of this assessment may lead to regulatory actions,
such as modification or replacement of SSCs, updating of procedures or ultimately to
restrictions on the operation of the installation. In any case the operator has to decide whether
required modifications are economically justified and can be executed.

Typical steps would include the following:

• It needs to be ensured that the original specification is met as a minimum in case of
replacement.

• In the case of a modification or upgrading, any adverse effects on existing SSCs need
to be assessed and avoided.

• The qualification of new equipment is always carried out prior to placing it in
operation to ensure that the equipment will be functionally safe in its working
environment for its intended lifetime.
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• When the operator produces a list of modifications to be carried out as a result of the
PSR, these modifications need to be ranked or categorized in order of safety
significance.

• A safety case is submitted to the regulator for each safety important modification for
review and approval.

• No safety important modification can be implemented without prior written approval
from the regulator. Following regulatory approval, the operator submits a
comprehensive programme of implementations of safety modifications, control
measures, safety assessment plans and qualification processes.

• Adoption of relevant modifications pursuant to international experience feedback
needs to be undertaken as a result of discussions and agreements between the
regulator, operator and, where applicable, appropriate research bodies. These
improvements may be the result of events, accidents or research programmes.

4.7. ORGANIZATION AND PERSONNEL

In the interests of ensuring that competence, training and experience are maintained
and, if possible, improved throughout the life of the installation, it is essential that regular
assessment of the medical and psychological condition and the reliability of personnel
(depending on the Member State's policies) be put in place as part of PLCM. Areas to be
given special attention during PSR include the management of the PSR, management of
change, management of safety and the general management capability at the installations. The
areas of training and requalification of staff warrant attention to monitor that the proficiencies
and competence of personnel are keeping pace with improvements in technology, safety
requirements and availability of resources. Aspects such as the awareness and enhancement
of safety culture throughout the organization must be included in PSR to assess general
attitudes, behaviour and perceptions at the installation. This may also involve the assessment
by qualified experts of human factors and ergonomics in relation to safety.

Assessment needs to be made of the organizational and administrative framework and
processes to determine whether any degradation of effectiveness and a concomitant impact on
safety has occurred.

Quality assurance and quality control have to be applied to all aspects of the
installation's activities. These are to be checked during PSR to assess whether management is
controlling the PLCM processes, maintaining the feedback and applying the necessary
corrective actions. Independent auditing and a separate safety assessment programme at the
installation are indicators of an enhanced safety assessment function. These can provide
additional assurance of the validity of PSR and give confidence to the regulator that adequate
controls and checks are in place to detect and correct degradation of safety.

A PSR has to include corporate functions and capabilities as well as those of the
installation. Often the corporate organization controls the funding, decision making and
policies of the installation but lacks the requisite expertise and knowledge to make informed
judgements. Regulators need to pay special attention to the competence, communication and
knowledge status of corporate staff, structures and safety committees to ensure that adequate
support and understanding is available to the installation's safety efforts. Similarly, the
availability of resources, including competent and adequate support staff for engineering and
service functions, needs to be assessed in a PSR. This has to be viewed in the context of
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PLCM, where these support functions would have to be available long after the installation
has stopped producing power and revenue. Many operators are increasing their reliance on
contractors and consultants for safety related work. The PSR needs to ensure that the
consequent loss of local skills and expertise has not led to a lowering of safety standards and
the importation of undesirable practices, shortcuts or cost saving exercises to the detriment of
safety. The operator and regulator may consider referencing the relevant IAEA publications
available on all aspects of safety management to assist them in defining the principles and
gaining the understanding necessary for safety as an integral part of PLCM. Unfortunately ,
the lack of corporate expertise and knowledge has been apparent in recent examples of poor
safety management and it was highlighted at the last IAEA conference as a real concern.
Usually, expertise and knowledge reside at the plant and not at corporate level. This is an area
that regulators need to investigate.

5. LICENSING AND REGULATORY ASSESSMENT FOR
PLANT LIFE CYCLE MANAGEMENT

5.1. TYPES OF LICENCE

Most Member States issue operating licences with time limits ranging from 1 to 40
years, while some Member States issue licences with no time limits. Member States all have
safety assessments, some have continuous safety assessments only, some have continuous
safety assessments plus a specific periodic assessment (at intervals ranging from 5 to 10 years)
and some have only a specific periodic assessment. Some Member States believe that the
term of licence coincides with any periodic safety review. Some Member States also use
restart approvals following outages to regulate life cycle management. All approaches
described ought to lead to the same result, i.e. that only installations with an acceptable safety
level, irrespective of age or operational history, are allowed to continue to operate.

5.2. LICENSING PROCEDURE FOR PLANT LIFE CYCLE MANAGEMENT

For many Member States, nuclear installations of the early generation have not yet
reached the end of their design life and thus have not fully developed procedures for licensing
for prolonged operation. Nevertheless, most Member States seem to agree that such licensing
would be based on applicable parts of their initial licensing procedures. Some Member States
have developed specific licensing procedures for this issue.

As a result of a continuous review process or an in-depth safety assessment as part of
a licence renewal, modifications may be necessary to the installation, its SSCs or mode of
operation. Apart from safety reasons, there may be economic reasons (e.g. power uprating,
increased automation, better materials) for modifications. Both safety and economic based
modifications form an element of PLCM and the same principles for assessment and approval
apply. In some Member States certain modifications can be carried out after prior approval of
the regulator, whilst major modifications require a complete licensing procedure with or
without the participation of the public. However, in some Member States the safety analysis
report determines which modifications can be carried out within the scope of the present
licence. In other Member States the regulator decides on the necessity of a licensing
procedure based on the safety significance of the intended modifications. In any event, the
national regulatory system needs to encourage improvements in the safety and efficiency of
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installations as an essential element of PLCM and not put undue obstacles on the
implementation of such modifications.

Some Member States have already identified appropriate approaches for older
installations and incorporated them into their licensing regimes. This includes periodic
reviews to justify continued licensing of such units. A list of documents and specific periods
are stipulated in the licence as are the conditions for any relicensing, as applicable, for each
stage of the life of the installation. Older installations may have licences that include more
stringent inspection and operating conditions and may be subject to restriction by the
regulator, e.g. in the limitation of power output. The area of decommissioning is still under
discussion in many Member States and specific licence conditions to cover this phase are still
under consideration.

5.3. INSPECTION AND SURVEILLANCE OF SSCS WITH RESPECT TO AGEING
MANAGEMENT

Many Member States consider that the inspection of life cycle management activities
ought to be integrated into the current overall regulatory inspection programme. Regulators in
some Member States assess the proposals concerning arrangements for the regular and
systematic examination, inspection, maintenance and testing of all SSCs that may affect
safety. These proposals may be different for each stage of the PLCM programme. When the
proposals have been approved, some regulators inspect the proper implementation of the
arrangements; this is usually as a part of the normal site compliance inspection programme
conducted by the regulator. This may also be done on a sample basis, according to a
systematic regulatory inspection programme which ensures that all systems are covered.

Regulators in some Member States maintain close contact with operators to receive
information from surveillance of particular aspects that may be life-limiting, e.g. irradiation
embrittlement of the reactor pressure vessel and internals. Information is also supplied from
the results of other surveillance, and this is monitored for indications of abnormal phenomena
or new findings from surveillance techniques that may be more sensitive than those used
earlier.

Some Member States prioritize regulatory activity by reference to the indications of
sensitive areas in the safety analysis and by awareness of operational experience. They may
also give priority to monitoring the early life behaviour of significant modifications; and to
monitoring any situations in which ageing or degradation seem different from that assumed in
the design. For some installations there may be a formal (statutory) requirement to shut down
periodically, for example every two years, to conduct certain surveillance that cannot be done
while the installation is operating, and to perform maintenance and make modifications that
also require the installation to be shut down. The regulator would scrutinize this work and
would not permit restarting until the surveillance had been done properly and the results were
satisfactory. This arrangement also facilitates regulatory control of phenomena that may arise
unexpectedly between PSRs but which do not require immediate shutdown.

Some regulators also monitor the operator's arrangements for management of changes
in organization and staffing or technical capability with sample inspection and auditing to
ensure that the operator's own control is effective in such areas.

The PLCM programme needs to pay particular attention to those SSCs that are:
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• difficult to access;
• difficult to inspect; and/or
• difficult to replace.

Some examples of these and their associated areas of inspection/surveillance include:

Reactor pressure vessel, internals, pressuriser, and pressure tubes

• Integrity assessment
• Evaluation of material properties
• Surveillance specimen test programme
• Neutron fluence measurement programme
• In-service inspection
• Monitoring of loads from all sources of stress and wear for total lifetime
• Monitoring of coolant chemistry parameters

Piping

• Non-destructive examination
• Weld inspections
• Hydraulics pressure/strength test programmes
• Tests and inspection to validate leak before break (LBB) analysis for high energy pipe

break (HEPB)
• Monitoring and assessment of loads from all sources of stress and wear for lifetime

evaluation
• Monitoring of coolant chemistry parameters

Steam generator

• Non-destructive examination programme
• Inspection of tubing
• Hydraulic/strength tests
• Monitoring and assessment of loads from all sources of stress and wear for lifetime

evaluation
• Monitoring of coolant and secondary circuit chemistry
• Monitoring requirements following steam generator cleaning

Containment

• Integrated leak testing
• Pressure testing
• Penetration testing
• Monitoring of basemats

Instrumentation and control cabling

• Establish by analyses, test or monitoring that I&C cabling will perform its intended
functions for periods of extended operation.
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Major structures and other passive safety systems and components

• Dry cask storage
• Spent fuel wet storage
• Concrete structures

The above listing is not an all-inclusive list but is illustrative of SSCs requiring
consideration in a PLCM programme. Member States need to develop a listing of those SSCs
that need to be considered in the PLCM programme that is consistent with their specific
reactor type(s) and regulatory infrastructure.

6. GOOD PRACTICES

At the conclusion of each of the meetings, the groups listed good practices that
covered PLCM policies and practices for existing installations and for the responsibilities of
the operator and regulator. It was evident from the meeting reports that a number of the
suggestions were common to all of the groups. Since the meetings were held separately and
independently, it is reasonable to assume that these particular suggestions are widely held to
be good practices. All of the suggestions are worthy of careful consideration because of their
potential to enhance arrangements for existing and future installations in the area of PLCM.

The suggestions are categorized under the headings of: plant life cycle management
policy and principles, regulator's responsibility and operator's responsibility.

6.1. POLICY AND PRINCIPLES FOR PLANT LIFE CYCLE MANAGEMENT

1. Only installations with an acceptable level of safety, irrespective of age, will be
allowed to continue to operate.

2. The principle that safety is the overriding priority is a non-negotiable cornerstone of
good regulatory processes and decision making, including all PLCM programmes.

3. The PLCM programme needs to be a systematic and planned integration of a
comprehensive installation safety assurance programme covering all phases of an
installation's existence, e.g. siting, design, construction, operation, including
modifications, upgrading and backfitting, and decommissioning.

4. The principles of safety culture as laid down in the INSAG report issued as INSAG-4,
Safety Culture, need to be applied during all phases of the life of a nuclear facility.
Member States also apply the IAEA Safety standards to incorporate internationally
agreed principles and practices into PLCM.

5. The policy covering the essential parts of PLCM need to be stated at national level in
the nuclear legislation and to be explicit in addressing the safety criteria for all
activities; including operation, maintenance, training, evaluation and ageing.

6. Rules and guidance documents on PLCM need to be drawn up to assist both the
operator and regulator in the formulation and assessment of PLCM programmes.

7. There needs to be regular assessment of the medical, psychological and reliability
status of personnel, in accordance with national policy, as part of PLCM.

8. The PLCM programme needs to be included in the licensing process as an ongoing
condition of a licence, or as a series of periodic reviews or any other acceptable means
of satisfying the regulatory requirements.
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9. The operating and regulatory authority need to consider the views of the public in
developing the PLCM programme, in accordance with the national legislation.

10. The existing regulatory framework usually already provides for much of a PCLM
programme and therefore can be used as a starting point.

11. Within the established regulatory practices, assessments be conducted to ensure that
all elements of PLCM are addressed.

12. The organizational aspects of the operator need to be kept up to standard and treated
as an integral part of the PLCM programme.

13. The maintenance of competence and experience levels and the regular training and
examination of staff needs to be incorporated into the PLCM programme.

14. The validity and availability of data and documents for PLCM needs to be subjected to
quality assurance.

15. QA needs to be applied to the actual configuration control of the installation to ensure
that the actual status and layout of the entire installation is accurately reflected in
drawings, procedures and other documentation.

16. Periodic safety reviews needs to be carried out to revalidate the safety case and to
reaffirm that the PLCM programme is still in place. PSR needs to include the
assessment of the financial provisions for future PLCM phases.

17. A PSR of the physical security arrangements also needs to be undertaken.
18. Appropriate consideration needs to be given to the development of documentation and

information systems for PLCM.
19. The regulatory system needs to encourage improvements in installation safety and

efficiency as a part of the PLCM programme and should not impede the
implementation of modifications.

20. An ageing management programme needs to be developed to ensure that safety
functions are not adversely affected throughout the lifetime of the installation. Those
SSCs important to safety that are either impossible or very difficult to repair or replace
need to be identified and given additional surveillance as part of the ageing
programme within the PLCM programme.

21. Where possible, measurable qualitative indicators need to be established and a
reporting system put in place to capture and evaluate the results as a source of data for
future predictions.

22. The PLCM programme needs to consider evaluations of operating experience,
research results and new technologies that can be used as a basis for backfitting and
other safety decisions.

23. Information systems capable of linking both operator and regulator to sources of
information and data need to be implemented, particularly where similar types of
installations can share information to enhance the prediction of failures and the
mitigation of ageing effects.

24. At each stage of safety review, due consideration needs to be given to the implications
for future stages of PLCM up to and including final site clearance. This may be many
years in the future, including decommissioning with technology which is known and
verified at the design or modification stage.

25. Consideration needs to be given to the possibility of simultaneous degradation or
obsolescence of systems towards the end of installation lifetime. This needs to be
prevented, as far as possible, by a proper programme of surveillance of systems
through the operational life time, and maintenance or replacement as necessary. This
includes the longterm maintenance of buildings, structures and security systems to
ensure that their degradation does not affect the integrity of the installation's sensitive
and vulnerable areas.
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6.2. REGULATOR'S RESPONSIBILITIES

1. The regulator needs to clearly define the objectives, standards, safety requirements and
acceptance criteria that the operator has to meet throughout the PLCM programme.

2. The regulator needs to develop processes to assess the effectiveness of the PLCM
programme.

3. The regulator needs to check that the resources and support to the operator are
adequate to ensure that the PLCM programme can be maintained.

6.3. OPERATOR'S RESPONSIBILITIES

1. The overall responsibility for safety rests with the operator. The operator needs to
develop a PLCM programme covering all phases from siting to decommissioning.

2. The operator needs collect and systematically evaluate all national and international
operational experience that has relevance to the installation as contributors to PLCM
and to the maintenance or updating of installation safety status.

3. The operator needs to adjust the maintenance philosophy to accommodate ageing and
to avoid critical failures of SSCs. The chosen maintenance philosophy and system
needs to be compatible with the PLCM strategy approved by the regulator.

4. The operator needs to provide a listing and classification of safety significant SSCs as
part of the PLCM programme for testing, inspection and maintenance.
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