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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 for nuclear power plants.
These NUSS Codes and Guides are a collection of basic and subsidiary 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. Although these Codes and
Safety Guides establish an essential basis for safety, they may require the incorporation of
more detailed requirements in accordance with national practice.

This publication pertains to future planning for enhancement of good practices and it
describes the experience to date in developing and implementing the policy for setting and
assessing regulatory safety goals for nuclear facilities in 22 Member States. Senior
regulators from these 22 Member States participated in four Peer Group discussions in
1993/94 which considered the policy used for setting and assessing regulatory safety goals.
This publication presents the consensus views reached by the majority of these senior
regulators.
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EDITORIAL NOTE

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



PREFACE BY NUSSAG

NUSSAG welcomed this report as a valuable contribution to the development of a
common understanding in this important area. The information provided by the individuals
participating hi the four peer group discussions provides a useful summary of the current
position in a wide spectrum of Member States.

NUSSAG endorsed the importance of the regulatory authority having explicit safety
goals against which to judge the level of safety actually achieved on individual plants.
However, as the ultimate responsibility for achieving safety lies with the operator, it is vital
that the operators understand the regulatory safety goals and that their operational safety
goals are compatible with those used by the regulator. Naturally, the form of safety goals
used in different countries will depend on the political, social and technological culture of
the country and it is difficult to transpose safety goals from one country to another.
Nevertheless NUSSAG considered that it would be valuable to continue discussions on this
important topic as part of its ongoing activities.

Members recognised the major difficulties and uncertainties associated with quantitative
safety goals for communicating with the public. However, there was agreement that the
confidence of the public, and of organizations representing their interests, was enhanced by
the knowledge that such safety goals existed and that there was an agreement between the
utility and the regulator to meet the safety goals.

The members of NUSSAG reported considerably different experiences in the use of
safety goals to communicate with the public. It was widely accepted that communications
with the public based on numerical quantities such as quantitative risk estimates, were not
generally successful. However, especially in the field of radiation protection, the public
seemed to understand the concept of intolerable or unacceptable risks which the regulator
would not permit; and the idea that there were risks, at a considerable lower level, that were
essentially acceptable in comparison with other risks that members of the public accepted.
Between these two levels there would be a requirement to make risks as low as reasonably
achievable — and the public was interested in the point at which the cost/benefit balance was
struck. This gave decision makers a basis for explaining why different risks were acceptable
for different industrial and social activities within a country, based on the social benefits of
the activity amongst other things.

Finally NUSSAG members recognised that there were major difficulties in relating
high-level, risk-based safety goals to the actual level of safety achieved on a plant which is
usually based primarily on deterministic, engineering principles. It is important that such
problems should not be glossed over but should be explicitly recognised by the regulator and
the operator in developing a structural approach to meeting the top-level goals. By doing this
the regulator is able to reassure himself and the public that there is a recognisable procedure
by which the plant will be tested against the safety goals.

The Nuclear Safety Standards Advisory Group (NUSSAG) is a standing group of senior nuclear safety
regulatory officials tasked with advising the Director General of the International Atomic Energy Agency in the
field of regulatory issues and standards for nuclear safety relevant to civil nuclear power and research reactors.
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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 Safety Fundamentals setting out the basic objectives, concepts and principles for nuclear
safety and five Safety Standards (Codes on the Safety of Nuclear Power Plants) in the
areas of:

Governmental Organization
Siting
Design
Operation
Quality Assurance.

These five Codes establish the objectives and basic requirements that must be met to
ensure adequate safety in the operation of nuclear power plants. Safety Guides have been
published in each of the areas covered by the Codes, 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 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
IAEA-TECDOC-485 (October 1988) and IAEA-TECDOC-589 (March 1991).

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".

The previous series of meetings during 1989/90 discussed Regulatory Inspection and
Enforcement Good Practices and during 1991/92 discussed Regulatory Good Practices
Relating to Monitoring and Assessment of Ageing Nuclear Power Plants, respectively.

The present report summarizes the discussions of the various practices in the Member
States that participated in the reviews and presents the "good practices" that were identified
by the participating senior regulators. The examples of good practice were endorsed by all
participants in the meetings, and may be applicable to the regulation of other nuclear
facilities and related activities, including:



(1) Other reactors (e.g. research reactors, experimental reactors and critical assemblies);
(2) Fuel processing and manufacturing plants;
(3) Irradiated fuel processing plants;
(4) The transportation of radioactive materials;
(5) Radioactive waste management facilities.

Four Peer Group discussion meetings were held. Each delegation made an introductory
presentation on its national regulatory framework, summaries of which are shown in the
Annex. This was followed by rounds of presentations and discussions on specific topics
related to the policy for setting and assessing of regulatory safety goals.

A set of specific questions was discussed by each group and consensus answers were
produced. The answers produced by earlier groups were not shown to any other group. The
views of each of the individual groups are presented here and the consensus answers to the
questions are given in the Appendix.

1.2. OBJECTIVE

The purpose of this publication is to provide a description of the consensus views
developed during the 1993/94 Peer Group discussions on "The Policy Used for Setting (and
Assessing) of Regulatory Safety Goals". The intention is to assist Member States hi the
enhancement of their regulatory practices by promoting the sharing of experience and the
identification of commonly accepted good practices.

1.3. SCOPE

This publication covers the experience and views of the 22 Member States participating
in this round of Peer Group discussions on "The Policy Used for Setting (and Assessing) of
Regulatory Safety Goals". These Peer Group discussions addressed the following topics:

What are regulatory safety goals (where used)
The role of safety goals in the regulatory process
Strengths and weaknesses
Setting safety goals
Applications
Assessment
Lessons to be shared.

1.4. STRUCTURE

This publication is structured so that throughout it covers the views which were
commonly identified as being important when considering the establishment of safety goals.
Section 2 proposes a useful definition of regulatory safety goals. Sections 3-4 address the
role of safety goals in the regulatory process and the setting of safety goals. Sections 5-6
identify the applications and uses of safety goals and possible methods for assessment and
monitoring. Section 7 presents a number of lessons for consideration in the early stages of
developing policies for safety goals, and Section 8 contains conclusions.
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2. WHAT ARE REGULATORY SAFETY GOALS?1

A wide range of definitions of safety goals are used among Member States. There exists
no current, generally accepted definition of safety goals. Some Member States view such
terms as goals, objectives, requirements, targets, or aims to be somewhat synonymous. A
useful definition of regulatory safety goals is considered to be:

Safety goals express the desired levels of safety being aimed for. They are the high
level expressions in philosophical and practical terms of the aspirational level of
safety being striven for, though ultimately achievable, in the design, construction,
commissioning, operation and regulation of nuclear facilities.

The identification of safety goals should provide strong incentives for achieving high
standards of operation and for achieving a realistic minimization of risk. The safety goals
should be acceptable to the public. There should be a realistic chance of being able to achieve
or approach the goals through technological advances. Lower level safety objectives or
criteria can be derived from safety goals for effective monitoring and enforcement.

3. ROLE OF SAFETY GOALS IN THE REGULATORY PROCESS

Safety goals are intended to be high level statements aimed at defining a desired level
of safety which licensees and Regulatory Bodies should strive to achieve. Safety goals should
be understandable and acceptable to the public. These goals, however, are not the primary
means by which nuclear facilities are regulated. Hence, protection has to be provided by a
comprehensive regulatory process which underpins the intent of Safety goals.

In essentially all Member States the current regulatory processes ensure that nuclear
facilities are designed, constructed, commissioned and operated so that individuals, the public
and the environment are protected from radiological hazards. The regulatory process in most
Member States is based upon a clearly defined nuclear safety policy, supported by safety
principles, safety standards, detailed safety guides and a licensing system which monitors and
enforces the management of safety at licensees' sites.

Safety goals should clearly be part of the regulatory process. The regulatory process
with its inspection and review requirements, and the existence of clear nuclear safety
standards ensure that individual facilities are designed and operated to acceptable standards.
Essentially all Member States with nuclear Regulatory Bodies established their regulatory
process primarily on a deterministic methodology which is based on sound engineering
judgement and the defence-in-depth concept. However, although this methodology provides
comprehensive safety standards, the concepts used to date are not safety goals as they are
defined above.

There are many advantages to be gained from adopting a safety goal approach. The
main strength of safety goals is that they offer the opportunity to step back from the specifics
of design and operational requirements and focus on the high level safety targets which are
the aspirational expressions of the public's need for a safe nuclear industry. Safety goals
provide the target and the impetus for improvement and a yardstick to measure progress

llt is realized that safety goals can be developed and used by various bodies for various purposes. This
publication is directed towards the development and use of regulatory safety goals.
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against. It is clear that once the target has been quantified it is easier to understand the steps
that have to be taken to achieve the desired goal.

Safety goals enable Regulatory Bodies to focus on the issues which can enhance the
effectiveness of the regulatory process and ultimately lead to a safer nuclear industry. For
example, safety goals can:

provide a useful means of defining the expectations of the regulatory body as the
public's representative;
allow the development of enforceable safety objectives or criteria which enhance the
regulatory body's ability to assess the safety of nuclear activities and facilitate the
licensing process;
provide an effective means of focusing all parties' attention on the most safety
significant aspects of nuclear activities;
when used in conjunction with probabilistic safety assessments (PSAs) help identify, on
the bases of probability or risk, areas where resources should be targeted;
be used as a common means of communication between all the concerned parties, and
provide a basis for consistency of regulation among different types of facilities and
different Member States;
help the regulatory body allocate resources to achieve specific levels of safety and for
increasing or relaxing regulatory requirements; and
enable the public to gain an insight into the general basis of the regulatory body's
objectives and regulations.

Safety goals should, however, be used with caution because they can have limitations
if not used properly. For example, safety goals:

can be difficult to understand when they are expressed in basic probabilistic terms;
may not always be practical and verifiable inasmuch as there may be difficulties in
demonstrating the extent to which they are being met;
may lead to false expectations through oversimplifying of safety and its evaluation;
could lead to incorrect conclusions and misrepresentation of achievements because of
the uncertainties and limitations in the safety assessments; and
may not always be directly measurable, and hence the regulatory body may have
difficulties in providing effective enforcement.

It should also be borne in mind that in relation to quantitative safety goals, the numbers
used might have many uncertainties and depend upon excessive calculations to achieve the
desired result.

However, in spite of these limitations, it is generally recognized that safety goals are
not only necessary, but are considered to be an essential ingredient in the drive for improving
the quality of individuals' work. It is also possible that today's aspirational safety goals may
become tomorrow's requirements as technological advances are made.
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4. SETTING SAFETY GOALS

4.1. SAFETY GOAL TYPES

Safety goals may be qualitative, quantitative, deterministic or probabilistic depending
on the particular goal being set; however, the more aspirational the goal the more qualitative
it is likely to be. Full benefit can best be gamed when qualitative, quantitative, deterministic
and probabilistic data are available and can be considered together.

4.2. TARGETING OF SAFETY GOALS

Safety goals should be targeted at the nuclear industry in order that they can carry out
their activities hi accordance with the goals; be of use to the regulatory body as an expression
of its expectations; and, be understandable to the public with special consideration given to
explaining the associated risks.

4.3. SAFETY GOAL DEVELOPMENT

Safety goals should be developed jointly by the regulatory body, as the public's
representative, in consultation with the nuclear industry and other interested parties with the
regulatory body having the primary role and the final say.

Under the leadership of the regulatory body, safety goals should be developed through
a process of consultation and negotiation between the regulatory body and the licensees.
Maximum use should be made of experience available within the industry, knowledgeable
experts, national and international expert bodies and public comment. By using this
information, decisions can be made on what is tolerable and acceptable. Safety goals should
be at least consistent with the better industrial practices, and developed so that attainment can
be demonstrated. They should be developed at a high technical and political level in an open
process. Efforts should be made to obtain a mutual understanding to promote industry's
commitment to safety and to enable practicable enforcement by the regulatory body.

Initially, safety goals should be developed nationally by the regulatory body taking into
account the prevailing conditions in the Member State. In the long term, regional or
international consensus on safety goals should be developed. This international work is
necessary to capture the current thinking and perceptions on safety goal development and
implementation, and should enhance the overall knowledge of the usefulness, applicability
and effectiveness of safety goals.

4.4. TIMESCALE

Ideally safety goals should be set up concurrently as a part of the development of a
nuclear regulatory programme and the associated regulatory body; although, they could be
set up at any stage. In some cases the necessary expertise, experience, data bases and
information may not be available at an early stage for quantitative, probabilistic, risk based
goals. However, at least some deterministic qualitative and quantitative goals are required
at an early stage in order to have some goals to aim for.

Newly developing Regulatory Bodies might consider adapting existing regulatory
practices including those of the country supplying the facilities; however, it should consider
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developing its own safety goals at the earliest opportunity commensurate with gaining the
necessary experience to do so.

5. APPLICATION OF SAFETY GOALS

Safety goals should be an integral part of the regulatory process. Safety goals should
be applied such that the standards of safety achieved in the design, construction,
commissioning, and operation of nuclear facilities are as high as is reasonably practicable.
The application of safety goals is therefore a matter for both the regulatory body and the
licensees.

5.1. APPLICATION BY REGULATORY BODIES

Safety goals can play an important part of the regulatory process and hence, in
developing safety goals, the regulatory body should make use of all available expertise. As
mentioned earlier, this development process should be interactive with the nuclear industry
(and if appropriate other potentially hazardous non-nuclear industries) and the public to
ensure that they understand the intent of the safety goals and are willing to accept them. In
addition to developing safety goals, the regulatory body should provide guidance for
developing the methodology for demonstrating achievement of such safety goals.

The regulatory body should use safety goals as a clear statement of the desired level
of safety which the regulatory process aims to deliver. Safety goals can also be used by the
regulatory body as the basis for developing consistent regulatory activities, including the
development of regulations and the safety assessment process. Safety goals provide the
reference level for deriving safety objectives or criteria. These should then facilitate the
production of consistent safety standards and the review and inspection processes used to
demonstrate compliance with regulatory requirements.

The regulatory body can use safety goals as a means to help all parties understand the
regulatory process, with the result that regulatory decisions relating to new facilities or
modifications to existing ones can be more transparent to both licensees and the public in
general.

Safety goals can be used for providing the basis of decisions for changing regulatory
requirements including the prioritization of regulatory resources.

5.2. APPLICATION BY LICENSEES

Safety goals can be used by licensees to demonstrate to all parties what they are trying
to achieve. This is potentially of benefit not only to the licensee's own staff but also to the
public which has to judge the acceptability of the benefits gained by these industrial activities
against the risks.

Licensees, knowing what they are being asked to achieve, can use safety goals to
develop their operations and set targets to make the most effective use of their resources.
They can help identify where safety management and organization can be improved. They
can also help the licensee to develop a systematic and consistent approach to their operational
activities.
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Finally, the successful application of safety goals can provide the licensee with a
basis for demonstrating regulatory compliance.

6. ASSESSMENT OF SAFETY GOALS

The regulatory body should provide the general guidance and the boundary conditions
for the development of the methodology for demonstrating achievement of safety goals. The
effort should be undertaken co-operatively making use of all available expertise, as
appropriate.

It is the responsibility of the licensees to develop the details of the methodology by
which they intend to demonstrate achievement of safety goals; however, the methodology
must be acceptable to the regulatory body.

The ultimate responsibility for demonstrating compliance and the safety of their
activities is that of the licensees, subject to concurrence by the regulatory body.

Safety goals must be monitored and enforced; however, enforcement directly against
Safety goals is difficult due to the problem of adequately measuring the level of achievement.
This applies especially to risk based safety goals. In that case measurement may be
accomplished indirectly by ensuring compliance with derived safety objectives or criteria
assisted by the use of quantitative probabilistic safety assessment.

The derived safety objectives or criteria should have sufficient substance to allow
monitoring and inspection by the regulatory body, and be explicit enough that they are
technically meaningful and can be complied with by licensees. PS As should be maintained
up-to-date ("living PSA") and precursor events should be assessed. The other means of
demonstrating compliance with safety objectives or criteria include the use of performance
indicators, such as incidents, occupational exposures, environmental dose rates, effluent
releases and failure data which can be reported and trends observed.

It is necessary to have some method of ensuring that there is sufficient intention and
impetus on the licensees part to continue improvement and to aim towards achievement of
the safety goals. If the regulatory body considers that sufficient work to actively achieve the
safety goals is not being carried out, the regulatory body should have the authority to ensure
required improvement.

Additionally, the regulatory body should review its own work in relation to the safety
goals.

7. LESSONS TO BE SHARED

Although safety goals are important, they are only one part of a total regulatory process
to ensure safety. That is, safety goals are not a panacea and are not sufficient in themselves.
Underpinning safety goals are a safety culture and a regulatory system designed to deliver
safety.

Regulating safety without having safety goals is possible; however, having aspirational
goals as an ultimate aim should enhance overall safety and as such are a good idea worthy
of consideration.

15



Safety may depend upon a number of safety goals and not simply one. Therefore,
achieving any individual goal may not in itself ensure the overall level of safety required.
However, the achievement of all safety goals will vastly increase the chances of reaching the
desired level of safety.

A probabilistic, risk based approach can provide valuable insight to deterministic
approaches and can provide guidance on how far to develop safety systems. However, one
should not rely solely on PSA results, and the numbers produced by PSAs should be used
with caution.

It is much easier to develop probabilistic, risk based safety goals, than it is to
implement them. At the present time, both probabilistic and deterministic approaches should
be used together in parallel.

It is not easy to regulate against safety goals themselves because of the difficulties of
directly measuring them. Therefore, it is necessary to regulate against safety objectives or
criteria derived from the safety goals.

Regulatory Bodies considering developing safety goals should review the experience
gained by Regulatory Bodies that have already developed and used them.

It is necessary that there is a comprehensive exchange of information between Member
States to ensure that lessons learned from those Member States with developed safety goals
are passed on to those in the process of developing them. The exchange should include
experiences, aspects of implementation, methodology, levels of achievability and the
effectiveness of safety goals.

While recognizing that the regulatory process must be related to contemporary needs,
safety goals can be a way of expressing regulatory expectations which might change as
technological advances are made.

8. CONCLUSIONS

The Peer Group discussions have highlighted the importance of the development of
safety goals to the regulatory process. Safety goals cannot be seen as a panacea for ensuring
safety, but they are useful in focussing the expectations of the regulatory body and providing
the public with a more transparent and understandable regulatory process. At present it is
recognized that there is no generally accepted definition of safety goals and although safety
goals have been developed in some Member States no universally accepted safety goals have
been identified. There is, therefore, a need to further develop the concept and there are,
clearly, advantages to the shared development of such goals by Member States.

Safety goals have an important role to play in maintaining and improving safety
standards in the nuclear industry and as such they are highly recommended for consideration.
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Appendix

CONSENSUS ANSWERS OF THE FOUR PEER GROUPS
TO THE DISCUSSION QUESTIONS2

What is a safety goal?

Group 1. A desired level of safety, in terms of philosophy and quantities which can be
used to evaluate the effectiveness of design, operations and regulation of nuclear facilities.

Group 2. A meaningful and attainable definition, in practical terms, of the level of
safety being aimed for. A safety goal should provide strong incentive for achieving safety
in an effective manner.

Group 3. A safety goal is a top tier, generic, fundamental expression, applicable to
safety-related aspects of nuclear operations, of something to be striven for. The intention
being to achieve a realistic level of excellence of operations and a realistic minimization of
risk that are acceptable to the public.

Group 4. A safety goal is a high level or aspirational aiming point that is
understandable and acceptable to the public, and it is most likely to be qualitative. There
should be a realistic chance of being able to achieve or approach the goal through
technological advances; however, the ultimate goal may change as this happens. Lower level
quantitative objectives can be derived to allow more effective monitoring and enforcement.

Are safety goals necessary?

Group 2. Safety goals, in the sense that they are clear expressions for the level of safety
aimed at, are essential.

Group 3. Safety goals are considered to be necessary:

(a) They are the driving force for improving the quality of peoples' work;

(b) They can provide an additional incentive for improving safety;

Today's safety goals may become tomorrow's requirements as technology advances are
made.

Group 4. Yes, safety goals are necessary because:

(a) They provide a means for measuring whether the regulatory body's requirements
are being met.

(b) They are useful for the designer and operator as they define the expectation of the
regulatory body.

(c) They provide a means through which safety can be explained to the public.

2A participant from one country requested that the answers to several of the questions be suspended in his
case until a national consensus has been developed in that country.
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However, they are not sufficient in isolation and form only part of the overall safety
criteria.

Another viewpoint is that safety goals are not necessary, but may be convenient for
public acceptability.

What are the strengths and weaknesses of safety goals?

Group 1. The advantage of safety goals is that once you can quantify something, you
can understand it; and therefore, knowing where you are going you can take the appropriate
steps how to get there.

A weakness of defining safety goals is that it could lead to false expectations and the
danger of believing bottom line numbers. The danger is that safety goals can be misused; and
therefore, they should be formulated in such a way as to minimize the danger.

Group 2.

Strengths:

(a) They define the minimum level of safety being aimed at.

(b) They provide a useful means of communicating to both the industry and the public
clearly stated definitions of what is expected by the regulatory body.

Weaknesses:

(a) They may not always be practical and verifiable.

(b) They could possibly provide a false sense of security.

(c) There is a danger that an operator may stop any further progress of improvement
once a safety goal is reached. Thus, one safety goal alone may not provide a degree
of safety. Several taken together might present a good overall indication.

Group 3. The strengths of safety goals are that:

(a) They provide the aiming point and the impetus for improvement and a yardstick to
measure progress against;

(b) They give a public statement of what the regulatory body and utilities are striving
for;

(c) They can provide a generic indication of future focus of the regulatory body and
industry;

(d) They point to the future regulatory requirements as technology advances;

(e) They may help identify, on a basis of risk, areas where resources should be
targeted.
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The weaknesses of safety goals are that:

(a) There may be difficulties in demonstrating to what extent they are being met;

(b) There may be large uncertainties;

(c) They could cause non-optimized expenditure of scarce resources in an overall
societal context

Group 4.

The strengths of safety goals are:

(a) They allow the development of enforceable safety criteria, which enhance the
regulatory body's ability to assess the safety of nuclear activities and facilitate the
licensing process.

(b) They provide an effective means of focusing all party's attention on the most safety
significant aspects of nuclear activities.

(c) They can be used as a common means of communication between all the concerned
parties, and provide a basis for consistency among different types of facilities and
countries.

The weaknesses of safety goals are:

(a) The uncertainties and limitations in safety assessments could lead to incorrect
conclusions and misrepresentation of compliance with the safety goals. It may not
then be possible for the regulatory body to refute these.

(b) There is a danger of believing the bottom-line numbers that may have many
uncertainties and rely too much on number crunching to achieve an expected or
required result.

(c) Safety goals could provide a means of over-simplifying the term safety and its
evaluation.

(d) Deterministic safety goals could become outdated and might impede progress and
innovation.

(e) Safety goals cannot always be directly measurable, and therefore enforcing them
may pose difficulties.

What are the alternatives to safety goals? Are these alternatives actually safety goals, but
just called by another name?

Group 1. The alternatives include principles based on a deterministic approach that
would incorporate regulations, sound engineering judgment and defence in depth. But, some
may consider these to be safety goals and this approach has ensured the safety of nuclear
operations up to now.
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Group 2. Conceptually, in a safety culture, there is no alternative to having safety
goals, that is to have definite aims in regard to achieving safety. Essentially all countries with
nuclear regulatory bodies have established sets of deterministic regulatory principles,
objectives or goals. In essence these serve as safety goals.

Group 3. As an alternative the regulatory body and the utility might apply "Best
Practicable Means" to carry-out their work. However, this alternative lacks the strength of
having aims to aspire to.

Group 4. An alternative is the use of a safety criteria system based on sound
engineering judgement, including quantitative and qualitative analyses. This approach has
been used for many years, and is not a safety goal by another name.

Should safety goals be qualitative or quantitative?

Group 2. It was considered that there is a need to have both qualitative and quantitative
safety goals. Also, safety goals can be deterministic or probabilistic.

Should safety goals be (a) probabilistic or deterministic; (b) qualitative or quantitative?

Group 3. They may be qualitative or quantitative, probabilistic or deterministic
depending on the particular safety goal being defined.

Group 4. They may be qualitative, quantitative, deterministic or probabilistic, it would
depend on the specific goal being set; however, the more aspirational the goal the more
qualitative they are likely to be. But full knowledge of all aspects can only be gained when
the qualitative, quantitative, deterministic and probabilistic data are available and can be
considered together.

At what stage of development of a regulatory body do you need to set up safety goals,
especially quantitative ones?

Group 2. Quantitative and qualitative goals are required at an early stage, as it is better
to have some goals to aim for. It is unlikely that probabilistic-based quantitative goals would
be defined at an early stage due to the lack of experience to carry-out PS As; however,
maximum use of international experience should be made use of.

At what stage of development of a regulatory body do you need to set up safety goals,
especially quantitative ones? Probabilistic ones?

Group 3. Ideally, safety goals should be developed concurrently with the development
of the nuclear programme. However, in some cases the necessary expertise, databases and
information may not be available. This is particularly the case for quantitative safety goals.
Practically, it is most likely that deterministic goals would be developed at an early stage of
development of the nuclear programme.

Other countries' safety goals can provide information and ideas for development of
individual country's own goals, but these still have to be adapted and modified to the
country's own particular situation.
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Group 4. Safety goals could be set up at any stage of development of a regulatory body.
However, a newly developing regulatory body should consider adapting the regulatory
practices of the country that is supplying the facilities. It could consider developing its own
safety goals at the earliest opportunity commensurate with gaining the necessary experience
to do this.

If there are to be safety goals, how should they be developed?

Group 1. Initially. Safety goals should be developed nationally by independent bodies
(e.g. regulatory bodies) taking into account the prevailing conditions in the country. In the
long term, it would be desirable to develop international consensus on the Safety goals
utilizing the facilitating functions of the IAEA. These could eventually be considered by the
IAEA for publication.

They should be developed by making the maximum use of experience available within
the industry, knowledgeable experts and public comment. By using this information,
decisions can be made on what is tolerable and acceptable.

Group 2. Safety goals should at least be consistent with the better industrial practices,
and developed so that attainment can be demonstrated. The Safety goals should be developed
by the regulatory body, as the public's representative; however, this should be done in
consultation with the nuclear industry and other interested parties. Efforts should be made
to obtain a mutual understanding to promote industry's commitment to safety and enable
practicable enforcement by the regulatory body. Once established, it is important that the
safety goals are published and readily available to the public.

Group 3.

(a) Safety goals should be developed at a high technical and political level in an open
process. Ultimately, they should be supported by all parties concerned.

(b) During development of a safety goal, consideration should be given to developing
an effective method of demonstrating achievement.

(c) The IAEA could provide a useful role in the development of safety goals by co-
ordinating international work to capture the current thinking and perception on their
development and implementation. This work would ultimately enhance the overall
knowledge of the usefulness, applicability and effectiveness of safety goals.

Group 4. Under the leadership of the regulatory body, safety goals should be developed
through a process of consultation and negotiation between the regulators and the licensees.
They should take into account all available information from international expert bodies and
other sources of expert judgement. Public consultation following preliminary agreements
should be considered.

Who should develop safety goals?

Group 3. Safety goals should be developed jointly by the regulatory body and the
utilities and mutually agreed upon with the regulatory body having the primary role and the
final say.
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Group 4. Under the leadership of the regulatory body, regulatory safety goals should
be developed jointly between the regulators and the licensees, and one should consider
obtaining comments from the public.

Who should they be targeted at?

Group 1. Safety goals are applicable to the regulator, the licensees and the public;
however, special consideration should be given to the need for the public to understand the
risks associated with the safety goals (e.g. quoting relative risks). The subsidiary goals
should have sufficient substance to them to allow inspection and checking by the regulator,
and be explicit enough that they can be of use to the technical person and complied with by
the licensee.

Group 3.

(a) Safety goals should be targeted at both the regulatory body and the utility.

(b) Ideally, the overall risks of different industries should be identified and safety goals
then set across the whole spectrum of industry. However, not all industry is at the
stage where such goals might be practicable or achievable. Nevertheless, it is
important that the nuclear industry sets an exemplary example.

Group 4. Safety goals must be focused at the vendors and/or licensees/operators in
order that they can carry out their activities in accordance with the goals that are established
to protect the public. However, the safety goals must be understandable and acceptable to the
public.

Who should safety goals be aimed at?

Group 2. Safety goals should be aimed at the nuclear industry, be of use to the
regulatory body and be understandable to the public.

How should a regulatory body develop and define the methodology to be used to
demonstrate compliance with a safety goal, and should the method by which a utility
demonstrates compliance with a safetygoal be left up to the utility or should it be imposed
by the regulatory body?

Group 2. The regulatory body should provide general guidance and boundary conditions
for the development of the methodology (method and means) for demonstrating compliance
with safety goals. Industry should develop the details of such methodology. Their efforts
should be undertaken in co-operation between the regulatory body and industry as deemed
appropriate. The assessment of compliance is the independent responsibility of both the utility
and the regulatory body. The ultimate responsibility for safety and compliance is that of the
utility.

How should a regulatory body develop and define the methodology to be used to
demonstrate whether a safety goal is being achieved? Should the method by which a utility
demonstrates whether it is achieving safety goals be left up to the utility or should it be
defined and developed by the regulatory body?
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Group 3. The regulatory body is responsible for developing the guidelines and
establishing the methodology for demonstrating the level of achievement. But, it is up to the
utilities to conduct the analysis to demonstrate its achievement. The regulatory body should
make use of all available expertise to develop the guidelines and methodology. This process
should be carried-out interactively with the utilities.

How should a regulatory body develop and define the methodology to be used to
demonstrate whether a safety goal is being achieved?

Group 4. It is up to the regulatory body to give general guidance and define the
conditions to be met. However, it is the responsibility of the licensees to decide on the
detailed methodology by which they intend to demonstrate compliance with safety goals. This
methodology must be acceptable to the regulatory body.

How should safety goals be (i) monitored, (ii) enforced?

Group 1. Risk-based safety goals cannot be directly monitored, but the achievement of
the safety goals can be monitored through the use of surrogates. Such surrogates could be
quantitative assessment of safety documentation through use of PS A, and compliance with
regulations and licensing conditions to demonstrate that the plant is being operated within
safety constraints.

Group 2. Safety goals may be monitored or enforced in a number of ways. Periodic
reassessments of safety should be performed. Performance indicators, such as occupational
dose rates or effluent releases can be measured and reported, and trend information
identified. Data on failures can be reported and trended. Living PS As should be maintained.
Precursor events can be assessed in terms of CDF. Enforcement is achieved by means of
establishing safety principles and regulations.

Group 3. Safety goal achievement should be monitored through some method of
periodic review process. It is then necessary to have some method of ensuring that there is
sufficient intention and impetus on the utilities' part to continue improvement, to aim towards
achievement of the safety goal. If the regulatory body considers that sufficient work to
actively achieve the safety goal is not being carried-out, the regulatory body must then have
an effective means of urging the utility to improve.

Additionally, the regulatory body should review its own work to see if it is helping or
impeding achievement of the safety goal.

Group 4. Safety goal compliance must be monitored and this could be done by periodic
safety assessments, equipment and system testing or other suitable means. But, direct
enforcement action against safety goals is difficult due to the problem of adequately
measuring levels of compliance. Measuring may be accomplished indirectly by ensuring
compliance with derived safety criteria, through normal regulatory activities.

How can a regulatory body use safety goals?

Group 2. A regulatory body should use safety goals as the basis for assessing safety,
developing similar and consistent regulations and explaining the raison d'être of its
regulations.
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How can a regulatory body use safety goals and what advantage are they to the regulatory
body?

Group 3. Safety goals provide additional information to help the regulatory body
supplement its prioritization of where it should target its resources.

They give a good indication of the basis for future rulemaking and can be used for both
increasing or decreasing regulatory requirements, as appropriate.

They can help the regulatory body to develop a systematic and consistent approach to
its regulatory process. They also provide additional insight into the overall basis for defining
the regulatory body's objectives.

Group 4.

(a) Safety goals provide the regulatory body with a reference level for deriving the
regulatory quantitative safety criteria, which can then facilitate the development of
the assessment and inspection processes to ensure compliance with the safety
criteria. These quantitative safety criteria can be used also for assessing the safety
of new facilities or major modifications to existing facilities.

(b) Safety goals can help all parties understand the rationale for the licensing process.

(c) Safety goals help the regulatory body make authoritative decisions that are
unambiguous to the licensee, and provide a logical basis for regulatory actions that
are transparent to the public.

How can a utility use safety goals?

Group 2. They can be used by the utility to understand what it should be trying to
achieve.

Having met the requirements of the safety goals, a utility could use this aspect
effectively in any discussions with the public about safety.

How can a utility use safety goals and what advantage are they to the utility?

Group 3.

(a) A utility can use safety goals to set its priorities and target its resources most
effectively.

(b) They can help identify where there may be shortfalls in the utility's management
or organizational structure.

(c) They can help the utility to develop a systematic and consistent approach to its
operational activities.
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Group 4. A utility can use safety goals as:

(a) They provide a means for the utilities to assess their own facilities against known
and defined safety levels and criteria.

(b) They provide a common means for understanding, an aid for communication, and
rationale for decision making on operational safety matters within the utility.

(c) They provide a basis for the utility to demonstrate to the regulatory body whether
the regulatory requirements are being met.

(d) They can be used as a reference for making decisions on the cost-effectiveness of
operations.

(e) They can be used to aid communication with the public.

(f) They, in combination with the use of PS A, may identify previously unknown safety
issues that had not been uncovered during the original licensing process.

What lessons should be passed on to other regulators that do not have safety goals, or are
thinking of developing them?

Group 1. It is much easier to develop risk based safety goals than to implement them.

Bottom-line numbers in PSA should not necessarily be totally believed.

Both PSA and deterministic approaches should be used in parallel until experience and
confidence is gained.

Group 2. The implementation is the important thing.

The cost of prevention, however expensive, is usually cheaper than the accident it
would have prevented.

Compliance with any individual safety goal will not ensure safety, but compliance with
all of the safety goals vastly improves the chances of safe operation. For example, one should
not rely solely on PSA results.

A probabilistic approach provides additional insight into deterministic safety goals and
should give guidance on deciding how far to develop the safety systems.

Group 3. It is necessary that there is a complete, full and unfettered exchange of
information between countries. This should ensure that lessons learnt from countries with
developed safety goals are passed on to those in the process of developing safety goals. The
exchange should include experiences aspects of implementation, methodology, levels of
achievability, and to what extent implementation of safety goals was helpful to improving
safety.

There should be a willingness on the part of those thinking of developing the goals, to
seek this information. Also, these regulators thinking of developing the goals should keep in
mind that safety goals can be a way of expressing future expectations while recognizing that
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the regulatory structure reflects state-of-the-art, and will change as technology advances are
made.

Although safety goals are important, they are only one part of a total regulatory process
to ensure safety.

Group 4.

(a) Regulatory Bodies considering developing their own safety goals should review the
experience gained by Regulatory Bodies that have already developed safety goals.

(b) It is not easy to regulate directly against safety goals themselves due to the
difficulties in measuring them. It is therefore necessary to regulate against safety
criteria derived from the safety goals.

(c) Safety goals are not a panacea and are insufficient in themselves.

(d) Regulating safety without having safety goals is possible; however, aspirational
safety goals as an ultimate aim are a good idea that should be considered.

(e) Regulatory Bodies responsible for nuclear safety should share then* knowledge and
experience with other Regulatory Bodies that have responsibility for safety in
potentially hazardous industries in order that they can develop their own safety
goals.

A representative from one country requested that answers to several of the questions
be suspended in his case until a national consensus has been developed in that country.
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Annex

INDIVIDUAL PARTICIPANTS' SUMMARY STATEMENTS

Each of the participants in the Peer Group discussions gave a presentation on the
regulatory framework and process in his country with an overview of developments related
to safety goals. A summary of each presentation is given below.

Argentina

The representative of Argentina reviewed the use of safety goals and how they are
applied. The safety goal used hi Argentina refers to the maximum individual risk (risk in the
"critical group"). It has the aim of having the same level of risk in the case of normal
situations (risk of stochastic death) and in the accident scenarios. In these scenarios, "i", the
risk, "R", could be expressed as Rt = P^ x P^ , where Ptl is the annual probability of having
scenario "i" and "P^" is the conditional probability of having death as a consequence, given
the exposure to radiation involved in scenario "i".

The risk to the critical group in normal situations is of the order of 10'6 year1 and
assuming an order of 10 disruptive scenarios, the goal would be 10~7 per year and scenario.
This is presented in Argentina as a "criterion curve", which is used to derive the required
levels of redundancy or mitigation, these levels are in turn converted into regulatory
requirements.

Belgium

The Belgian representative presented information on their programme emphasizing that
the safety assessment principles are mostly deterministic, with probabilistic criteria used for
taking into account accidents of external origin (aircraft crash, gas cloud explosion, seismic
events).

They use frequency dose limit curves for radiological consequences of transients and
accidents, as well as Level 1 PSAs including containment response, and they have identified,
but do not utilize a quantitative safety goal because they put considerable emphasis on the
large uncertainty values and think the calculations can be subject to misinterpretation. For
this reason the Belgians felt there is no added benefit to utilizing a safety goal, as the benefit
lies mainly in the analysis and better insights gained in the safety of the plant.

Bulgaria

The representative of Bulgaria discussed the regulatory programme and the concept of
philosophical safety goals as applied to immediate actions, medium term and long term
objectives. In principle it was recognized that there were advantages to the development of
the safety goal philosophy and that it could be used as a tool for improving safety. There was
some measure of support for the UK tolerability of risk (TOR) approach and it was reported
that permission had been granted to translate the document into Bulgarian and the document
would be published in Bulgaria in the near future.
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Canada

The representatives of the Atomic Energy Control Board (AECB) in Canada presented
a discussion of the regulatory and Safety Goal Programme in Canada. It was explained that
the AECB does not regulate to safety goals but it does regulate to derived safety criteria
based on AECB-1059 and C-6 documents. Also, the AECB has approved a document,
developed by the Advisory Committee on Nuclear Safety (ACNS-2). This document contains
qualitative safety goals. This information does not conflict with the way AECB regulates.

The representatives of Canada described the main aspects of AECB-1059 and C-6 that
were published in 1972 and 1980 respectively.

The representative of Canada then described in more detail ACNS-2, published in April
1982 which presents the safety objectives for nuclear activities in Canada. Although one of
the objectives is included to limit the probability of possible malfunctions that could lead to
the escape of radioactive material or the exposure of people to ionizing radiation to small
values, these values are not defined within the document. Also, objectives are included to
limit the risk to workers and members of the public from normal operation or practices to
less then that presented by appropriately comparable industries or activities, like in the USA.

"Derived Safety Criteria" based on a modified single/dual failure approach and C-6,
were utilized by the AECB for licensing Darlington GS, in conjunction with specific
acceptance criteria. Five dose limits for different classes of initiating events were described.
For example, for a C-6 Class 1 event defined as an event having a frequency of
> 10"2/reactor-year (greater than a 50% chance of occurring in the lifetime of a single
reactor) the criteria or dose limit is 0.0005 Sv or 50 mrem whole body dose to the
individual. For a C-6 Class 5 event defined as an event having a frequency of
lO'Vreactor-year (extremely low probability postulated failure) the criteria or dose limit is
0.25 Sv or 25 rem whole body dose to the individual.

Other examples of derived safety criteria were described including one for the
unavailability requirements of special safety systems, set at 10~3/year to be demonstrated
through periodic testing.

In the past, the public has not been involved in the initiation process. However, public
consultation was pursued following publication of a consultative document (C-document).

The representative of Canada described other consultative documents being prepared
including one for the use of fault trees and another about requirements for reliability analysis.
He then described some regulatory policy statements (R-documents).

The representative of Canada went on to discuss how the regulatory body in Canada
determines how well the licensee meets the derived safety criteria. He mentioned that the
proposed licensee methods are reviewed and approved and then the regulatory body defines
compliance measures. PS A has been used to demonstrate that derived safety criteria are being
met for Darlington, and will be done for CANDU-3. A PS A for CANDU-6 has been done
by the designer Atomic Energy of Canada Limited (AECL) for a foreign costumer.
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China

The representative of China presented an interesting and well thought out discussion of
the safety goal programme in China. He noted that there are no legal quantitative safety goals
in China because the deterministic methodology is the basis of the safety review. They expect
that one of the basic requirements that must be met will be that a complete PSA, including
Level 1, 2 and 3 must be established for their reactors. He also noted that it will be very
important for China to collect plant specific data for the probabilities of accident initiators
and for component reliabilities, because now they have very little data and refer to USA and
French data.

The representative of China than discussed measures to prevent accidents and mitigate
radiological consequences, should they occur. He stated that the National Nuclear Safety
Administration (NNSA) encourages license applicants to make an effort to adopt strategies
for accident management based on identification of important event sequences using PSA or
alternative methods, evaluation of existing plant capabilities, consideration of potential design
changes, establishment of accident management procedures, and ensuring adequate
instrumentation, qualified equipment and provisions for maintaining containment integrity.
The representative of China said a policy statement, addressing safety goals is being drafted.
The goals being considered in China are a Core Damage Frequency(CDF) of less than
10"5/reactor-year, not including off-site effects, a Common Cause Failure Probability (CCFP)
of less than 10~2/reactor-year, and; a large release frequency of less than 10"7/reactor-year.

The research reactors in China are designed according to Design Basis Accident (DBA)
criteria and not PSA. Preliminary Level 1 PS As have been performed for the 5 M W and 200
MW central heating reactors. A Level 1 PSA for Quinshan nuclear power plant has been
coordinated with the Germans, but the results are not being emphasized because the PSA
utilizes USA failure data and not Chinese experience. There is a system, hi its preliminary
stage, for collecting failure data.

Czech Republic

The Czech delegation presented the regulatory Safety Objectives used in the Czech
Republic and made reference to the IAEA Safety Series No. 110 "The Safety of Nuclear
Installations". The regulatory policy in the Czech Republic is mainly based on the
deterministic approach, although quantitative safety goals are defined in safety regulations
and in safety documents approved by the regulatory body. The representatives of the Czech
Republic explained that although level 1 PSAs are being produced for their plants, PSAs have
not advanced to the stage where risk based safety goals could be identified as part of their
regulatory programme. The Czech representatives expressed their willingness to adopt the
concept of risk based safety goals based upon the developments within other Member States,
and more specifically apply the goals to their plant specific documentation such as their
technical specifications.

Finland

The representative from Finland discussed the safety goals and objectives in Finland.
The difference between safety objectives, safety principles and safety requirements was
explained. In Finland the Safety Objectives are both qualitative and quantitative. The
objectives are contained in the Regulations. The radiological safety objectives are identified
for normal operation (effective dose commitment to an individual, <0.1 mSv/a); anticipated
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operational transients (effective dose to an individual, <0.1 mSv/a) and postulated accidents
(effective dose to an individual <5 mSv/a with no extensive fuel damage). The as low as
reasonably achievable (ALARA) principle is required to be complied with.

The Safety Objectives for Severe Accidents and Safety Principles were described
qualitatively, noting the provision that the possibility for a large radioactive release shall be
extremely small. These objectives and principles are defined in the Regulations. In Finland
the standards of INSAG-3 are generally considered to be appropriate for existing (CDF
< lO^/a) and future (CDF < 10~5/a) reactors, although these figures are not given in the
Regulations. The licensee is required to carry out a safety analyses and show the quantitative
requirements and guidelines are met. Also probabilistic safety analyses are required. If
specific accident scenarios identified by safety analysis can be eliminated by reasonable
design improvements, this has to be done.

France

The French representative presented an overview of the regulatory programme of
France and explained how safety goals are applied there. With one utility, one constructor
and one type of NPP, there is less need to formalize all safety goals and requirements in
legal texts.

A conceptual safety goal of 10"6/year per reactor for unacceptable consequences to the
public has been identified for existing PWRs. By unacceptable consequences to the public,
what is meant, at least, is a release that cannot be managed by emergency plans. Emergency
planning is generally considered for an area of 5 km (evacuation) around each facility, with
a confinement radius of 10 km. These requirements have been established for the utility by
the Ministers. The goals apply to each reactor rather than to the group as a whole.

PS As for the French reactors were performed three years ago, and showed that the
CDF for a classical French PWR is on the order of 10'Vyear. The French are now working
together with the Germans to develop common safety goals for advanced reactor designs.

Germany

The representative of the Germany presented information about licensing and the regulatory
system hi his country. He explained the very complex relationship between the State
Licensing Authorities, the Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety, the Advisory Committees, the Applicant and the Federal Office for Radiation
Protection.

The representative of the Federal Republic of Germany emphasized that Section 7 of
the Atomic Energy Act, No. 2. 3. is very important to the discussion of safety goals, because
it says that a license may be granted only if the necessary precautions have been taken in the
light of the state of the art to prevent damage resulting from the construction and operation
of the facility. He pointed out that hi the Federal Republic of Germany safety is always a
moving target. All parties recognize that utilities should take precautions according to the
state of the art, and do the necessary backfits.

The representative of the Federal Republic of Germany stated that there will be an
amendment to the Atomic Energy Act. According to the amendment for new plants, accident
situations which could lead to early releases of radioactive material can — by common
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understanding — be "practically eliminated". This means, that maximum releases of
radioactivity even in the case of a severe accident would necessitate only very limited
protective measures in the surrounding area and time. He said this is a global design
approach for future nuclear reactors with PWR. (Editorial: This amendment came into force
in July 1994.) Additionally the representative of the Federal Republic of Germany
emphasized that the philosophy of ALARA is stronger than in other countries because it
includes the provision for the duty of minimization which is expected to incorporate the state
of the art, paying attention to the merits of each individual case.

In Germany utilities are conducting Level 1 + PSAs within the framework of the 10-
year Periodic Safety Review (PSR), according to a 1988 recommendation by the Reactor
Safety Commission (RSK). Guidelines for PSR have been drafted. The representative of the
Federal Republic of Germany explained that the results of the PSR review are to be
considered jointly by the regulatory authorities and the utilities to determine what
modifications are necessary or desirable and what long-term schedules are needed. There has
been a very interesting discussion on the importance of the results of such a 10-year
evaluation.

In Germany the protective goal concept is an important tool within the deterministic
assessment of the plant's safety level, the protective goals being considered as generic goals.
This framework allows fulfillment of regulatory requirements not "word by word" but in an
analogous manner.

In Germany the PS A is not a legal requirement and thus not mandatory. However, in
some cases it has been implemented as a license condition. Presently, there are no
probabilistic safety goals required by the regulatory body in the Federal Republic of
Germany. However, probabilistic safety goals to be set in the guidelines for PS A within PSR
are under discussion.

Hungary

The representative of the Nuclear Safety Inspectorate in Hungary presented a
description of the regulatory and safety goals programme in Hungary. Mr. Szönyi began by
stating three concepts which are fundamental to a discussion of the application of safety goals
in Hungary. He said first, it is important to note that Hungary is a small country and it has
a small nuclear safety inspectorate. Its possibilities are limited. Secondly, he mentioned that
both the country and the regulatory body have been in the midst of a social transient
(privatisation process of utilities, working on the basis of a valid Atomic Energy Act and
safety codes, but preparing new ones) but he emphasized, that these factors don't influence
the substance of the regulatory work. Finally, he stated that in Hungary there is no written
safety goal policy, but the concept is incorporated in many places in the Atomic Act and
regulatory prescriptions.

The representative of Hungary explained that Governmental Order 104/1990 addresses
reorganization of the nuclear regulatory structure, which is in fact the most important feature
of the order, and states that the nuclear regulatory body is headed by an independent minister
in contrast to various Ministers. This is appropriate because of the privatization efforts.

The representative of Hungary went on to describe the regulatory structure in Hungary
and noted that with regard to safety goals, Departmental Order 4/1993 (VI. 15) of the
Minister without Portfolio (R&D) includes the stipulation that the licensee may differ with
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requirements of national codes if the adequacy (i.e. greater or equal safety of doing so) can
be proven and supported by competent expertise.

The representative of Hungary went on to explain that the Departmental Order 4/1993
of the Minister without Portfolio introduces additional safety codes and extends the scope of
safety measures to all nuclear installations. The Safety Codes in Department Order 5/1979
under the Minister of Industry will be renewed on the basis of Finnish codes and guides.

The representative of Hungary said the new Atomic Act must reflect changes since
1980. The new act is almost ready, along with a new set of Codes and Guides. It has Finnish
roots with US methods in its principles. The centralized (two-pole) regulatory structure
means the regulatory structure is decentralized, because complete authority for radiation
protection is under the Department of Welfare.

He summarized by stating that although it's not a regulatory expectation, PRA methods
are used in daily practice to evaluate requests from plants. Mr. Szönyi also noted that the
Paks power station is now making changes that have resulted from the recommendations of
the AGNES project started two years ago.

The representative of Hungary pointed out the brand-new changes, saying that the
Minister for Industry had just been appointed as president of the Atomic Energy
Commission.

India

The representative from India presented a very interesting description of the regulatory
organization and programme in India. He mentioned that the original Atomic Energy Act was
prepared in 1948, and modified in 1962. The rules developed for meeting the Act will be
changed to make them in line with the latest recommendations of International Commission
Radiological Protection (ICRP).

In India the facility licensees and the regulator are currently discussing PSA
methodology internally. Once this is further developed, the safety goals may be established.
Quantitative safety goals are however, at the discussion stage. The USA safety goals
programme has been reviewed in India. The representative from India emphasized that safety
goals identify general risk levels to the public, and they will not serve to reassure the public,
because the public has an independent perception of risk from nuclear power plants. He went
on to state that India's goal is that an individual in the critical group at the site exclusion
boundary should receive < 1 mSv/year; but this dose is apportioned to the power station as
well as other facilities.

At the 1 mile exclusion area boundary, the dose to a person in the critical group is
about 0.05 mSv, which equals 5% of the dose limit for the public.

Japan

The representative of Ministry of Trade and Industry (MITI) in Japan, presented the
position of Japan on consideration of safety goals in regulating nuclear facilities there. After
a discussion of the legal procedure for licensing new facilities and performing periodic
inspections to monitor safe operation, the Japanese representative described the relationship
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among the Prime Minister's Office, the Science and Technology Agency (STA), and the
Agency of Natural Resources and Energy (ANRE), the regulatory branch in the (MITI).

The representative of Japan elaborated during his discussion of the Periodic Safety
Reviews (PSRs) in Japan, and explained that the PSRs include a comprehensive evaluation
of operating experience, reflection of up-to-date technical knowledge and a PSA-based
evaluation (a Level 1 and part of a Level 2 PS A) and planning measures to address identified
improvement of plant safety. The Level 1 PS A includes internal initiators, but does not
address shut down risk at present. All utilities will voluntarily perform this activity, report
the results to MITI and make the results available to the public, over a period of ten years.
The PSA-based evaluation is called "Report on the examination of accident management
programmes". Guidance regarding accident management in Japan was asked for by NSC and
issued by the Manager of Public Utilities Operations, MITI in May and July of 1992
respectively. In March of 1994 the electric utilities reported on accident management for
individual reactors. In Japan, implementing accident management incorporates the
requirement to ensure the probability of severe accident occurrence is so small that it is
highly unlikely in terms of engineering, and below the IAEA's safety target of lO'Vreactor
year for new reactors. It was explained that the core damage frequency of plants there is on
the order of 10"6/reactor year.

The representative of Japan stated that the IAEA's target value of PS A is referred to
at present in discussing safety enhancement in Japan both by the utilities and the regulatory
body. However, he stated, setting of one's own safety goal is not yet a serious issue for
several reasons. Firstly, such a quantitative safety goal of one's own is not needed by
anybody in Japan because it is not regarded as useful for making the public understand such
a difficult discussion as the PS A. Secondly, even if a quantitative safety goal is once
established for the PSA, the uncertainty of the probability data is still too large and therefore,
it is easy for an analyst to meet the safety goal value by using unconservative values with
some assumptions. Thus, there is a fear that setting uncertain safety goals is taken advantage
of only for demonstration purposes.

The representative of Japan concluded by saying that on the other hand, the opinion of
safety research people seems to be that safety goals may contribute a lot to the public
acceptance point of view, only if very clear and comprehensible safety goals are set. It may
be convenient for explaining safety level to the public, if a clear quantitative value, such as
the INES index, is set. Such a safety goal should be internationally authorized in order to be
accepted by the public in Japan.

Korea, Republic of

The representative of the Republic of Korea presented a paper which explained that in
Korea, "Continued improvement of the Safety of Nuclear Power Plants" has been set as
national policy for the construction and operation of NPPs. Safety related regulatory
requirements under the Republic of Korea's atomic energy laws are strictly observed in the
design, fabrication, construction, and operation of NPPs.

The regulatory objective for nuclear safety can simply be termed into how to maintain
and improve, where appropriate, the safety level of nuclear power plants and how to prepare
for emergency situations. In order to achieve this objective, the regulatory authority of
Korean Government has established a set of safety requirements in terms of laws and
regulations, policies, guidelines and programmes.
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Safety regulations will be improved further through the improvement of regulatory
systems, introduction of new regulatory concepts, efficient management of regulatory
organizations, and rationalization to technical standards. In particular, the following
improvements are considered:

(a) Periodical safety re-assessment of the operating plants,
(b) Licensing system allowing certification for standard designs and comprehensive site

approval; and
(c) Severe accident policies and criteria established for next-generation reactors.

Mexico

The representative of Mexico presented the experience of Mexico in applying its
regulatory programme and safety goals. He mentioned that Laguna Verde 1, a BWR, is
currently operating and Unit 2, also a BWR on the same site, is undergoing startup testing.
In Mexico the decision has been made to utilize the standards of the vendor's country in
regulating operation, which in this case would be the USA.

It was explained that inspections, meetings and reports result from Mexico's regulatory
activities, and the findings generated are used to adjust the regulatory programme.
Performance indicators is one methodology used to evaluate how well the safety objectives
are met and adjust the regulatory programme. It was described the Performance Indicators
calculated and the database Mexico now manages, linked with the IAEA database through
the International Reporting System (1RS). Mexico received recognition from the World
Association of Nuclear Operators (WANO) for its use of this tool. Mexico is closely
following USNRC's development of a risk-based Performance Indicator programme for
future consideration in Mexico. It was indicated that the Performance Indicator database does
contain component failure and reliability date and in fact, this information is reported to
Institute of Nuclear Power Operation (INPO). It was said that no safety goal policy has been
written yet in Mexico, but a PS A has been performed for Laguna Verde, initially using
generic equipment failure data, and later plant specific Laguna Verde equipment failure data
will be used. Mr. Guerrero said that in Mexico the achievement of safety goals is not
established now, but they are taking the steps to ensure they have good data on events and
trends and patterns.

Netherlands

The representatives of the Netherlands presented information on the legal framework
for nuclear power plant regulation in Holland, and the regulatory body. It was mentioned that
several ministers might be responsible for regulation depending on the particular issue. Four
ministers are involved in plant licensing and regulation. As part of their discussion of safety
goals, the representatives of the Netherlands said that in Holland they have adopted a global
safety policy regarding all potential hazardous industries and activities. The maximum
permissible individual risk has been set at 10~5 per year for normal operation from all sources
of radiation. For a single source the maximum individual risk has been set at 10~6 per year.
This risk corresponds with a dose limit of 0.04 mSv per year based on a risk factor of
2.5 x 10"2 per Sv. The representative explained the basis for these limits and referenced
ICRP. The representative of the Netherlands also discussed detailed information on Societal
Risk Objective and Criterion, and noted that although preventive measures are included in
the CDF curves for societal risk' NUREG 1150, they are not included in the Risk Objectives
and Criterion in the Netherlands.
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The representatives of the Netherlands also discussed the idea that the philosophy of
safety goals should go beyond what we consider as classical safety goals to plant safety
concepts that are not part of a PRA. The representative of the Netherlands discussed the
technical safety objective. Other concepts should be taken into consideration when developing
and refining a rulemaking system and establishing what you are headed for, he said. Five
principles of the technical safety objective were discussed. In The Netherlands, some
amendments that bring more definition in the required safety level and require reasonable
efforts of the licensee to minimize the residual risk have been introduced into the Code of
Practice on Design. Extensive use is also made of PRA techniques (Level 1) to analyse the
design to see if all safety precautions are well-balanced. The representatives of The
Netherlands very effectively explained how technical objectives are just one part of overall
safety objectives. The USA representative strongly agreed with the approach to safety goals
as explained by the representatives of the Netherlands, particularly the application of risk
limits of 10~5 and 10"6. He stated that in the USA he has tried to encourage similar global
goals. He noted that application of safety goals in the UK is also similar to what the
Netherlands described. The representatives of the Netherlands added that then- maximum
permissible annual individual risk is 3 x 10~5 (1 x 10~5 from all radiation sources, 1X 10~5

from chemical plants, and 1 x 10"5 from large accidents). The group discussed the use of
safety goals in regulating the nuclear industry, and how the nuclear industry is more
organized in many countries than the chemical industry.

Pakistan

The representative of Pakistan presented an overview of the national regulatory
framework; the structure of the regulatory body; the policy used for setting (and assessing)
of regulatory safety goals and objectives, and; future action.

He noted that in Pakistan they are moving toward a more independent regulatory body
separating the responsibility for regulating and developing nuclear power, and they expect
things to develop naturally, as the construction of new plants proceeds over the next five to
ten years. The representative of Pakistan said that they have not completed PS As for their
one power reactor or two research reactors in Pakistan, but will receive training during the
next 2 years and perform Level 1 PSAs later. PSAs are not required for reactors in Pakistan.
The representative of Romania asked about CDF in Pakistan because both countries have
CANDU reactors.

Romania

In Romania the Atomic Energy Act is now under Parliament Review. The first law was
developed in 1974, but it currently being revised to be consistent with the market economy.
The representative of Romania discussed the role and responsibility of The National
Commission for Nuclear Activities Control (CNCAN), the regulatory organization of
Romania. In Romania there is a TRIGA research reactor and a CANDU 600 MWe reactor,
Cernavoda. The construction process for Cernavoda Unit 1 began 15 years ago, and in six
months initial criticality of Cernavoda Unit 1 will be achieved in Romania, he said. It has
been very important to utilize the capability to manufacture components in Romania, using
information from Canada. The representative of Romania explained their need to develop
their own safety goals and characterization of the CANDU reactor because the Cernavoda
1 NPP licensing process which is now going on proves the necessity of adapting the general
information hi the safety philosophy provided by the Canadians which is either not updated
to the new Canadian practice, either too general or simply missing for various topics of high
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safety importance. The problem of using OPPs instead of Technical Limits and Conditions
(TLC) for the NPP operation is typical for the kind of problems encountered by CNC AN in
setting up safety objectives, goals and criteria. CNC AN considers that the OPPs are too
general and they should be more prescriptive. Unfortunately the Canadians froze the CANDU
project. This situation includes the latest CANDU safety analyses supporting the safety
objectives, goals and criteria which are frozen. Romania has established its own basic safety
objectives, goals and criteria, and expects to have final assessments on implementing them
next year as a result of the Cernavoda 1 NPP licensing process experience and Peer reviews.
The new safety objectives, goals and criteria will address the probabilistic goals, too. The
probabilistic goals and criteria will be based on the PS A project results, which is not
supported by the Canadians. The norms now in use are based on USA information with
Canadian input. It was noted that the Koreans have similar problem of mismatch in USA
based regulations and guidelines and Canadians regulations, that serve as the basis for their
programme.

The IAEA technical assistance projects for CNCAN with the experts with broad
expertise in safety goals and criteria methodology might convey valuable knowledge in a
regional project for trainees from Romania. CNCAN's opinion is that the experts in safety
assessment are better used in a customer-tailored national project, such as the Technical Co-
operation project at least when taking into account the very nature of the power reactor in
question. Expert missions are needed to assist CNCAN in:

(a) Generating a set of general safety goals and objectives, radiation protection goals and
objectives and technical safety objectives, as the IAEA NUSS safety documents and
some specific safety documents (such as "75-INSAG-3", 1988) recommended;

(b) Updating the regulatory practice for CANDU type reactors based on latest AECB
(Canada) and KINS (Rep. of Korea) experiences;

(c) In performing an Independent Plant Review Subprogramme for Cernavoda-1 NPP
consisting on:

- Independent assessment of the CNCAN Staff Safety Evaluation Report for
Cernavoda-1 NPP FSAR;

- Independent peer review of the subprogramme results.

Also, the CNCAN staff training needs which are necessary to complement the actions
are to be detailed further based on the IAEA recommendations. The representative of
Romania presented a paper, which details the above mentioned information, to be included
in the meeting summary.

Russian Federation

The representatives of the Russian Federation explained the organization and functions
of Gosatomnadzor (GAN). There are about 200 people now in the headquarters of GAN and
about 1500 people in seven regions. One of the representatives of the Russian Federation is
Deputy Head of the Department of Supervision for Fuel Cycle Facility, Nuclear and
Radiation Safety reporting to one of three deputy chairman at GAN. In summarizing the
Russian Federation's opening presentation, he stated that for the first tune ever a state agency
designed to regulate nuclear and radiation safety in the field of production and utilization of
nuclear materials, nuclear energy and radioactive substances which is independent of the state
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directing bodies responsible for the development and the efficiency of above activities, has
been founded in Russia.

The representative of the Russian Federation followed these remarks with a discussion
of safety goals in the Russian Federation. It was stated that only some safety goals are
applied in Russia. In fact they have always applied goals. For example, GAN has required
Minatom to prepare a PS A for some facilities. It was also stated by the representatives of the
Russian Federation that they can agree with most goals described by the USA representative
and others. The representatives of the Russian Federation asked about the appropriateness
of distinguishing between the rules for nuclear power stations and the rules for defense
facilities in these discussions. This inquiry led to extensive discussion on this point, but a
general consensus was reached that since the IAEA's responsibilities are related only to
peaceful uses of nuclear energy, it would be too complicated to usefully comment on the
practices of regulating defense facilities in this meeting.

The Russian representatives said that the Atomic Law of Russia could be approved at
the end of the year and used as the basis for developing a safety goal programme in Russia.

The Russian representatives responded to several questions from the group during their
presentations. For example, they stated that the "licensees submit safety analyses of nuclear
facilities. They explained that since GAN is responsible for regulating all organizations that
use radiation, including hospitals and defense facilities, they have a very large responsibility.

Slovak Republic

According to the Slovak Republic representative the detailed safety goals are covered
only partially in existing legal basis. Regulations issued by former CSKAE and Ministry of
Health are still valid at present time.

Existing safety objectives were issued by the radiation protection regulatory body rather
specifically for individual nuclear installations: radiological safety objectives are prescribed
for normal operation of NPP ( < 0.25 mSv/year for individual), for NPP emergency planning
( ~ 50-500 mSv for individual) and for LLW repository at Mochovce site ( < 0. 1 mSv/year for
individual and for postulated accident at LLW repository <0.25 mSv/year for intruder).

PS A for operating reactor units are being performed during the period 1992-1994.
Living PS A is planned to be developed for W WER 4407 V21 3. Foreign (western) suppliers
for PS A studies are contracted. Quantitative safety goals established in INSAG-3 report are
considered to be appropriate for backfitting of existing, operating units (CDF < lO^/year),
and units under construction (CDF < 10"5/year). Some quantitative safety objectives for most
important safety functions were prescribed specifically for backfitting of systems on existing,
operating reactor units (unreliability of reactor scram system 10"4, unreliability of ECCS

Innovation of existing regulatory legal basis of Slovakia is scheduled for the period
1994-1996.

Sweden

The representative of Sweden presented a discussion of the safety goal programme in
Sweden. It was mentioned that the safety goal programme in Sweden is very much like the
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programme in Finland. The need for safety goals, together with efficient implementation of
them, was emphasized in terms of what has been learned from accident outcomes, and in
particular from what was learned from the Barscheck clogged strainers event.

It was emphasized that if one establishes safety goals and objectives, they should be
verifiable, and not just objectives. He said that it is important that the utilities have the ability
to perform state-of-the-art safety analyses, including deterministic analysis and PS A, and
explained that if the regulator sees that using the present standard scope PS A Level 1, the
CDF is higher than 10"5, it would investigate further. For severe accidents, the major
objective is to avoid ground contamination.

It was further explained that after the Barscheck event the regulator determined that
safety assessments such as was done for strainers, must be robust and not based on a tricky
engineering calculations relying on assumptions which cannot be fully evaluated. Not more
safety, but more robustness in the assessment is necessary. It was also explained that the
Swedish PS As are continuously extended to include external events such as flooding and fire,
and also seismic.

In response to a question, the Swedish representative explained that a PSA must be
distinguished from a complete safety assessment, but that it is still an essential part of such.
It is not possible to include everything in the PSA.

United Kingdom

The United Kingdom explained the development and philosophy of the Health and
Safety Executive (HSE) document on the Tolerability of Risk (TOR). The revision of the
Nuclear Installation Inspectorate's (Nil) Safety Assessment Principles was explained
especially hi relation to the use of Basic Safety Limits and Basic Safety Objectives to carry
forward the TOR philosophy. The TOR document was seen as a possible basis for a safety
goal approach for providing the public with information on the safety of nuclear power
stations, and for providing guidance to the regulator and licensees alike. The UK
representative stressed the importance of the role of the public in the process of setting safety
goals.

United States of America

The representative of the USA began the discussions with a presentation about the
safety goal programme in the USA. He described how the safety goals were developed,
noting that during the early years the regulations were based on a case-by-case basis. They
were deterministic and quite conservative. The accident at Three Mile Island in 1979 and the
onset of over 100 new regulations complicated the operation of many plants. And as a result,
the public and the industry both wanted to know, for different reasons, how safe was safe
enough. The safety goals were first drafted in 1981, and a policy statement describing them
was published in 1986. He presented a description of the development of the subsidiary
goals, the core damage frequency and conditional containment failure probability, mentioning
that although these values were never incorporated in the safety goals, their purpose was to
ensure that licensees would provide a balance between accident prevention and mitigation.
The subsidiary goals are useful tools for comparing PSA results with the overall safety goal.
He explained that the safety goals were meant to be aspirational.
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The representative went on to explain that licensees in the USA are required to prepare
individual plant examinations (IPEs) and more often these have been prepared utilizing
Level 1 PRAs. A recent USNRC paper summarizing early results of the USNRC's review
of some of these has helped to validate earlier information and has enabled outliers to be
checked. Based on the results one can then say either yes, plants as an ensemble, are meeting
the goals or, if they are too readily met, one might ask, are we requiring too much? He
mentioned that PSAs and safety goals are now being used in assessing many things to see if
the regulations should be changed. The Cost Beneficial Licensing Action Programme and the
Regulatory Review Group Programme in the USA are examples of programmes that consider
whether the regulations should be changed.

The representative summarized by saying that in the USA the use of probabilistic
methods and risk insights is increasing, not as the sole basis for regulatory decisions, but as
a means of providing added insight for those decisions and for improving the regulations. In
response to a question about the societal safety goals, he agreed that the safety goal indicates
that the risk from nuclear power plants must be less then the sum of the risks from other
societal risks, but the risks from other industry has not been calculated officially. It should
not be done by the USNRC, however.
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