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COMMITTEE ON NUCLEAR REGULATORY ACTIVITIES

The Committee on Nuclear Regulatory Activities (CNRA) shall be responsible for the programme of the
Agency concerning the regulation, licensing and inspection of nuclear installations with regard to safety.
The Committee shall constitute a forum for the effective exchange of safety-relevant information and
experience among regulatory organisations. To the extent appropriate, the Committee shall review
developments which could affect regulatory requirements with the objective of providing members with an
understanding of the motivation for new regulatory requirements under consideration and an opportunity to
offer suggestions that might improve them and assist in the development of a common understanding
among member countries. In particular it shall review current management strategies and safety
management practices and operating experiences at nuclear facilities with a view to disseminating lessons
learnt. In accordance with the NEA Strategic Plan for 2011-2016 and the Joint CSNI/CNRA Strategic Plan
and Mandates for 2011-2016, the Committee shall promote co-operation among member countries to use
the feedback from experience to develop measures to ensure high standards of safety, to further enhance
efficiency and effectiveness in the regulatory process and to maintain adequate infrastructure and
competence in the nuclear safety field.
The Committee shall promote transparency of nuclear safety work and open public communication. The
Committee shall maintain an oversight of all NEA work that may impinge on the development of effective
and efficient regulation.
The Committee shall focus primarily on the regulatory aspects of existing power reactors, other nuclear
installations and the construction of new power reactors; it may also consider the regulatory implications of
new designs of power reactors and other types of nuclear installations. Furthermore it shall examine any
other matters referred to it by the Steering Committee. The Committee shall collaborate with, and assist, as
appropriate, other international organisations for co-operation among regulators and consider, upon
request, issues raised by these organisations. The Committee shall organise its own activities. It may
sponsor specialist meetings and working groups to further its objectives.
In implementing its programme the Committee shall establish co-operative mechanisms with the
Committee on the Safety of Nuclear Installations (CSNI) in order to work with that Committee on matters
of common interest, avoiding unnecessary duplications. The Committee shall also co-operate with the
Committee on Radiation Protection and Public Health (CRPPH) and the Radioactive Waste Management
Committee (RWMC) on matters of common interest.
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COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS

The NEA Committee on the Safety of Nuclear Installations (CSNI) is an international committee made up
of senior scientists and engineers with broad responsibilities for safety technology and research
programmes, as well as representatives from regulatory authorities. It was created in 1973 to develop and
co-ordinate the activities of the NEA concerning the technical aspects of the design, construction and
operation of nuclear installations insofar as they affect the safety of such installations.
The committee’s purpose is to foster international co-operation in nuclear safety among NEA member
countries. The main tasks of the CSNI are to exchange technical information and to promote collaboration
between research, development, engineering and regulatory organisations; to review operating experience
and the state of knowledge on selected topics of nuclear safety technology and safety assessment; to
initiate and conduct programmes to overcome discrepancies, develop improvements and reach consensus
on technical issues; and to promote the co-ordination of work that serves to maintain competence in
nuclear safety matters, including the establishment of joint undertakings.
The priority of the CSNI is on the safety of nuclear installations and the design and construction of new
reactors and installations. For advanced reactor designs, the committee provides a forum for improving
safety-related knowledge and a vehicle for joint research.
In implementing its programme, the CSNI establishes co-operative mechanisms with the
NEA Committee on Nuclear Regulatory Activities (CNRA), which is responsible for issues concerning the
regulation, licensing and inspection of nuclear installations with regard to safety. It also co-operates with
other NEA Standing Technical Committees, as well as with key international organisations such as the
International Atomic Energy Agency (IAEA), on matters of common interest.
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COMMITTEE ON RADIATION PROTECTION AND PUBLIC HEALTH

The NEA's Committee on Radiation Protection and Public Health (CRPPH) is a valuable resource for its
member countries. The committee is made up of regulators and radiation protection experts, with the broad
mission to provide timely identification of new and emerging issues, to analyse their possible implications
and to recommend or take action to address these issues to further enhance radiation protection regulation
and implementation. The regulatory and operational consensus developed by the CRPPH on these
emerging issues supports policy and regulation development in Member countries, and disseminates good
practice.
The most significant challenge currently facing the radiation protection community is how to better
integrate radiation protection within modern concepts of and approaches to risk governance. In response to
this issue, the internationally accepted principles of radiation protection, upon which virtually all national
legislation is based, are in the process of being reviewed and updated. The CRPPH goal is to ensure that
consensus on directions for improvement is reached among radiation protection experts from national
regulatory authorities, and that this consensus is taken into account during the development of new
approaches and international recommendations. This will be the main focus of the committee's work for
the coming years. The CRPPH will also actively pursue collaborative efforts to address cross-cutting areas
such as stakeholder involvement and environmental protection.
The CRPPH works in close co-operation with the Radioactive Waste Management Committee
(RWMC), the Committee on Nuclear Regulatory Activities (CNRA) and the Committee on the Safety of
Nuclear Installations (CSNI), the Nuclear Development Committee (NDC) and with other NEA
Committees as appropriate.
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FOREWORD

The mission of The NEA Committee on Nuclear Regulatory Activities (CNRA) and the NEA Committee
on the Safety of Nuclear Installations (CSNI) is to assist member countries in ensuring adequate safety of
existing and future nuclear installations in their respective territories, through maintaining and further
developing the knowledge, competence and infrastructure needed to regulate and support the complete life
cycle, including the design, construction, operation, decommissioning and waste management of nuclear
reactors, fuel cycle facilities, and other nuclear installations. The mission of the NEA Committee on
Radiation Protection and Public Health (CRPPH) is to contribute to the adoption and the maintenance of
high standards of protection for workers, members of the public and the environment in all activities
involving the use of ionising radiation, and particularly in the field of nuclear energy.
These Committees will strive to continually improve the effectiveness and harmonisation of
regulatory practices and facilitate consensus through joint undertakings and shared expertise.
The safety culture has been part of the agenda of NEA standing technical committees – in particular
the CNRA and CSNI since the late 1990s. The 2011 Fukushima Daiichi nuclear power plant accident in
Japan marked a turning point in terms of reviewing how the safety culture of the regulatory body (SCRB)
has evolved over time.
The CNRA, CSNI and CRPPH felt that it was important that lessons learnt are used to further discuss
the priorities, principles and implementation challenges of the SCRB. As a consequence, the CNRA, with
the support of the CSNI and the CRPPH, is reviewing ways forward for the SCRB, including possible
enhancements.
A workshop on challenges and enhancements to the safety culture of the regulatory body was held on
3 June 2015 at the Union Internationale des Chemins de Fer (UICP) in Paris. About 100 participants from
NEA member countries and non-member countries – China, India, South Africa – and the International
Atomic Energy Agency (IAEA) had in-depth discussions on the SCRB.
The conclusions of this workshop considered additional steps to be taken at the national and
international levels to address challenges identified and to make further enhancements to nuclear safety, be
interacting with NEA activities in the context of the CNRA Senior-level Task Group on the Safety Culture
of the Regulatory Body (STG-SCRB) to draft a regulatory guidance document.
Finally, the NEA would like to express its thanks to Mr Lennart Carlsson, STG SCRB Chair, who
facilitated the main session, Dr Jean-Christophe Niel, CNRA Chair, Dr Brian Sheron, CSNI Chair, and
Mr Michael Boyd, CRPPH Chair, who introduced and organised the opening and closing session, in
addition to all those who contributed to the success of the workshop by presenting their work and actively
contributing to the discussion.
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1. INTRODUCTION

Safety culture has been part of the agenda of NEA standing technical committees – in particular the CNRA
and CSNI since the late 1990s. The 2011 Fukushima Daiichi nuclear power plant accident in Japan marked
a turning point in terms of reviewing how the safety culture of the regulatory body (SCRB) has evolved
over time.
The CNRA, CSNI and CRPPH felt that it was important that lessons learnt are used to further discuss
the priorities, principles and implementation challenges of the SCRB. As a consequence, NEA committees
have been looking at ways forward for SCRB and possible enhancements.
In June 2014, the CNRA decided to develop a regulatory guidance report (a “green booklet”) on The
Safety Culture of an Effective Nuclear Regulatory Body. A Senior-level Task Group on the Safety Culture
of the Regulatory Body (STG-SCRB) in CNRA was therefore established with the remit to prepare the
report.
In addition, a series of discussion during 2014 culminated in a decision by CNRA with support CSNI
and CRPPH to hold a Workshop on Challenges and Enhancements to the Safety Culture of the Regulatory
Body, on 3 June 2015 at the Union Internationale des Chemins de Fer (UICP) in Paris. Because of high
interest and space limitations at the workshop, it was decided to provide a live broadcast of the workshop
on the NEA website to allow access to a wider audience.
Attendance at the workshop included top-level representatives from nuclear regulatory agencies and
technical support organisations of NEA member countries and associated members and senior executives
of the NEA and IAEA.
The workshop provided an invaluable opportunity for an exchange of information and views on
priorities, challenges and guiding principles to the SCRB. The speakers and participants were able to
discuss enhancements and possible developments to help ensure and improve the SCRB.
The workshop opened with presentations by both the NEA Director-General Magwood and the Chair of
the three committees directly involved with the SCRB. The opening session set the scene and gave an
overview of the SCRB. The main session focused on the principles of the SCRB, its implementation and
challenges and enhancements that have arisen, once again with presentations and discussions. The closing
session looked at findings and conclusions on the SCRB.
The workshop’s main conclusions will be discussed with the STG-SCRB and further clarified through a
new green booklet.
The link to the webcast is available on this page www.oecd-nea.org/nsd/workshops/scrb2015/
www.oecd-nea.org/nsd/workshops/scrb2015/photos.html
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2. SUMMARY AND CONCLUSION OF THE NEA/CNRA/CSNI/CRPPH WORKSHOP
ON CHALLENGES AND ENHANCEMENTS TO THE SAFETY CULTURE
OF THE REGULATORY BODY

2.1 Summary
2.1.1 Overview of the safety culture of the regulatory body
The first opening session of the workshop set the scene and gave an overview of the safety culture of the
regulatory body, including its importance to the effective regulation of nuclear safety. In particular it was
emphasised that, important as they are, hardware changes do not fully respond to the lessons learned from
accidents, including that at Fukushima Daiichi NPP. Human decision making, safety culture and other soft
factors have also to be addressed. In recognising the importance of this NEA has already started to address
these soft factors: through the work of WGHOF; on looking at SCRB; in wider work on public
involvement; and in this workshop.
It was noted that the importance of safety culture to nuclear safety has been recognised for some time
and first came to prominence after the Chernobyl accident in 1986. But much of the focus has been on the
safety culture of operating organisations and best practices for providing oversight. This first workshop
session brought focus to the importance of the safety culture of the regulatory body, the factors that
influence it, challenges and enhancements.
It was recognised that safety culture, including that of the regulatory body, exists within, and is
influenced by, the broader context of national culture. It was seen as important that the characteristics of
national culture should not be viewed as an impediment to safety culture but rather as characteristics and
cultural strengths to be aware of and to be used and fostered in developing safety culture.
The fundamental objective of all nuclear safety regulatory bodies is to ensure that, within their
countries, activities related to the use of nuclear energy are carried out in a safe manner. In order to be
effectively in achieving this objective, the nuclear regulatory body requires specific characteristics that will
allow it “to do the right thing well and efficiently”. A healthy safety culture within the regulatory body is
seen as one of those fundamental characteristic.
It was also emphasised during this session that, although the mission of the regulatory body is to
provide oversight on nuclear safety, the prime responsibility for the safety of a nuclear installation remains
with the licensee or plant operator. The regulatory body nevertheless has an important responsibility in
assuring that the licensee meets its primary goal of ensuring the safety of nuclear installations. With its
regulatory strategy, the way it carries out its daily oversight work, the type of relationship it cultivates with
licensees, the values it conveys and the importance it gives to safety – in short, with its own safety culture
– the regulatory body profoundly impacts the licensee’s safety culture and its sense of responsibility for
safety. Hence, the regulatory body needs to be conscious of its own safety culture’s impact on the safety
culture of the organisations it regulates and oversees in order not to hamper those organisations’
willingness and efforts to take on their primary responsibility for safety.
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2.1.2 Main session on the safety culture of the regulatory body
In this main session of the workshop senior representatives from the regulators of NEA member countries,
technical support organisation (TSO) and the International Atomic Energy Agency (IAEA) presented their
experience and insights on the safety culture of the regulatory body. Topics considered included: the
principles for the safety culture of the regulatory body; successes, challenges, and the path forward; lessons
learnt from accidents regarding safety culture of regulatory body; challenges to regulatory bodies’ safety
culture; international perspective; integration of safety research into safety culture concepts; radiation
protection and emergency management aspects. Each presentation was followed by a wide-ranging
discussion on the issues raised.
It was agreed that safety culture, and in particular the safety culture of the regulatory body is a complex
topic and is an evolving subject where much work and exploration remains to be done. However there
were seen to be common themes emerging from the presentations and discussions.
One of the main outcomes from this session was the reinforcement of the need for regulatory bodies to
have a healthy safety culture and to recognise the impact of their culture, actions and attitudes on the
licensees and operator. By directly and indirectly interacting with each other, regulators and
licensees/operators mutually influence their respective safety cultures. Therefore, the safety culture of the
regulatory body is important, among other reasons, for the effect it can have (both positive and negative)
on the industry and those responsible for safety.
In this session the workshop agreed that the principles of regulatory safety culture are shared by most
countries and are reflected in the work currently being taken forward by the CNRA Senior Task Group on
the safety culture of an effective nuclear regulatory body. The five principles being developed by the STG
of (i)Leadership for safety is to be demonstrated at all levels in the regulatory body; (ii) All staff of the
regulatory body have individual responsibility and accountability for exhibiting behaviours that set the
standard for safety; (iii) The culture of the regulatory body promotes safety and facilitates co-operation and
open communication; (iv) Implementing a holistic approach to safety is ensured by working in a systematic
manner; and (v) Continuous improvement, learning and self-assessment are encouraged at all levels in the
organisation; were supported and reinforced during the presentations and discussions. The workshop made
the point that creating and maintaining a healthy regulatory safety culture is not a matter of a single action
or the adoption of a principal but the combination of everything a regulatory body does.
Safety is clearly a recognised value in regulatory bodies’ mission statements; and the safety culture that
helps to deliver the mission is an integral part of the regulators wider culture. This regulatory safety culture
is reflected and reinforced by the regulator’s vision, values, principles of regulation and ways of working.
It is seen to be enhanced by actions and policies related to fostering a questioning attitude, open door
policies, non-concurrence programmes and differing professional opinion programmes. Good leadership
within and throughout the organisation, beyond providing the necessary resources and managerial
framework, should provide excellence in vision, values and direction.
Amongst other things a healthy safety culture helps all members of the regulatory body to understand
that they have a responsibility for safety. It was also seen to have a positive relationship with employee
engagement (staff being “proud of belonging”), improved decision making, focus on priorities, and public
confidence in the regulator.
The workshop recognised that many challenges exist to regulatory bodies’ safety culture which must be
recognised, understood and overcome. Many of these challenges have been identified from lessons learnt
following accidents, others from experience and self-assessment and some from peer previews. The
presentations and discussions on challenges and lessons learnt covered issues such as: complacency; zero
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risk illusion; regulatory capture and loss of independence; fear of losing credibility; long term erosion of
institutional memory; lack of resources; loss of technical capability; loss of competence; maintaining the
focus on safety under constant pressure and scrutiny from stakeholders; and adapting to other evolving and
emerging challenges.
From the presentations and discussions there was seen to be an ongoing evolution of the definitions,
philosophy and understanding of safety culture more generally. This had started from immediately post
Chernobyl in 1986 when the approach to operators’ safety culture had focussed on procedure and
compliance issues than the softer human and organisational factors which has developed over the last three
decades. The modern generally accepted definition of safety culture is “the assembly of characteristics and
attitudes in organisations and individuals which establishes that, as an overriding priority, protection and
safety issues receive the attention warranted by their significance.” This definition of safety culture –
taken from the IAEA safety glossary - was originally written to be applied to operators, but these concepts
could be applied equally well to regulatory bodies, although their roles are different.
In international peer reviews of regulatory bodies, management systems and leadership and
management for safety is often included. In the future such peer reviews are likely to include more
extensive aspects of regulatory safety culture once further consensus has been reached on guidelines and
standards and expectations for benchmarking. However, given the nature of the safety culture and its interdependence with other factors, some thought still needs to be given to the development of assessment
methodologies and appropriate performance indicators. The workshop saw that, although there was much
to be done in developing ways of measuring regulatory safety culture, continued involvement in internal
and external (including international) co-operation and peer reviews, benchmarking of national selfassessments, sharing experiences and challenging implementation were all part of developing further
understanding and good practice is this area.
In the workshop’s discussions on safety research it was seen as important, amongst other things, to
recognise the significance of research to regulatory safety culture in challenging and questioning the status
quo and ensuring that the perceptions of risk are not eroded. Nuclear safety research requires a questioning
attitude, alertness, and helps avoid complacency: therefore a robust research programme is part of and
helps to support a healthy regulatory safety culture.
In the discussions and presentations on radiation protection and emergency management aspects the
zero risk illusion was again highlighted i.e. zero risk doesn’t exist, therefore processes must be fault
tolerant and the regulatory safety culture need to both recognise this and be robust enough to deal with and
manage risk. This regulatory safety culture is a learned way of life. It must be an ongoing dialogue among
safety professionals, organisational management and the workforce; and between organisations, regulator,
operators and relevant stakeholders.
2.1.3 Closing Session
In this closing panel session it was noted that although there are some specific differences at the
implementation, all NEA member countries share a similar understanding of the concepts of regulatory
safety culture and its importance to ensuring nuclear safety.
It was again recognised that regulatory safety culture is a complex topic and is an evolving subject where
much work and exploration remains to be done.
Assessment of the safety culture of the regulatory body supports continuous improvement. However,
given the nature of the safety culture and its inter-dependence with other factors, some thought still needs
to be given to the development of assessment methodologies and appropriate performance indicators.
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It was felt that the regulatory body should look outside to ensure consistency with peers, share
experiences and support a global safety approach.
All agree that the responsibility for safety rests with the operator, but the question was asked if is it
possible for the regulator to become too strong and overbearing and prevent the operator making their own
decisions. Following a short discussion it was agreed that a healthy regulatory culture should avoid such
behaviour and ensure that the operator had to make and justify their own decisions.
The influence of national culture on safety culture was reinforced during the discussions. There was
general agreement that the characteristics of national culture should not be viewed as an impediment to
safety culture but rather as characteristics and cultural strengths to be aware of and to be used and fostered
in developing safety culture.
2.2 Conclusions
•

A health regulatory safety culture is important for safety. The regulatory body needs to be
conscious of its own safety culture’s impact on the safety culture of the organisations it regulates
and oversees in order not to hamper those organisations’ willingness and efforts to take on their
primary responsibility for safety. And also to promote the highest levels of safety within those
organisations.

•

The workshop supported the work by the CNRA’s STG on the safety culture of an effective
nuclear regulatory body, looked forward to the further development and publication of its
regulatory guidance document on the subject and to NEA’s further development of concepts and
ideas in this important area. It was recognised that this is a complex topic and an evolving subject
where much work and exploration remains to be done.

•

The principles of regulatory safety culture are shared by most countries and are reflected in the
work currently being taken forward by the CNRA’s Senior Task Group on the safety culture of an
effective nuclear regulatory body. The five principles being developed by the STG were supported
and reinforced by the workshop.

•

Creating and maintaining a healthy regulatory safety culture is not a matter of a single action or the
adoption of a principal but the combination of everything a regulatory body does.

•

The influence of national culture on safety culture has to be recognised. However, the
characteristics of national culture should not be viewed as an impediment to safety culture but
rather as characteristics and cultural strengths to be aware of and to be used and fostered in
developing safety culture.

•

A robust research programme is part of and helps to support a healthy regulatory safety culture:
particularly in bringing a questioning attitude and alertness, and in helping to avoid complacency.

•

Assessment of the safety culture of the regulatory body supports continuous improvement.
However, given the nature of safety culture and its inter-dependence with other factors, some
thought still needs to be given to the development of assessment methodologies and appropriate
performance indicators.

•

The regulatory body should look outside for benchmarking on its safety culture: to ensure
consistency with peers, share experiences, support a global safety approach and help develop
further understanding and good practice is this area.

•

Many challenges exist to regulatory bodies’ safety culture which must be recognised, understood
and overcome – for example challenges such as: complacency; zero risk illusion; regulatory
capture and loss of independence; fear of losing credibility; long term erosion of institutional
16
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memory; lack of resources; loss of technical capability; loss of competence; maintaining the focus
on safety under constant pressure and scrutiny from stakeholders; and adapting to other evolving
and emerging challenges.
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3. PROGRAMME

NEA/CNRA/CSNI/CRPPH
Workshop on challenges and enhancements to safety
culture of the regulatory body
3 June 2015

OPENING SESSION
Chair: Mr William, NEA Director-General
Introduction:
Dr Jean-Christophe Niel, CNRA Chair
Dr Brian Sheron, CSNI Chair
Mr Michael Boyd, CRPPH Chair
•
•
•
•

Background and objectives of the workshop
Setting the scene and overview of the safety culture of the regulatory body
Priorities and challenges
Guiding principles

Main session on the safety culture of the regulatory body (I)
Chair: Mr Lennart Carlsson, STG SCRB Chair
Principles for the safety culture of the regulatory body – Mr Petteri Tiippana, MDEP Policy
Group Chair, STUK Director General
NRC views on internal safety culture: successes, challenges, and the path forward –
Mr Stephen Burns, NRC Chairman
Insights on the Canadian Nuclear Safety Commission’s safety culture journey –
Mr Terry Jamieson, CNSC Vice-President
Lessons learnt from the Fukushima Daiichi accident regarding safety culture of regulatory
body – Dr Toyoshi Fuketa, NRA Commissioner
Discussion, questions and answers
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Main session on the safety culture of the regulatory body (II)
Chair: Mr Lennart Carlsson, STG SCRB Chair
Challenges to regulatory bodies’ safety culture – Mr Pierre Franck Chevet, ASN Chair
Regulatory safety culture: international perspective – Dr Greg Rzentkowski, IAEA Director
of the Division of Nuclear Installation Safety
Integration of safety research into safety culture concepts – Prof Frank Peter Weiss, GRS
Director General
Radiation protection and emergency management aspects – Dr Bernard Le Guen, CRPPH
member, IRPA Executive Officer
Discussion, questions and answers
Closing session panel:
Chair – Mr William D. Magwood, NEA Director-General
Panel members
Dr Jean-Christophe Niel, CNRA Chair
Dr Brian Sheron, CSNI Chair
Mr Michael Boyd, CRPPH Chair
Mr Lennart Carlsson, STG SCRB Chair
Findings and conclusions
Outcomes and the way forward for the NEA programme of work
Closing remarks – Mr William D. Magwood, NEA Director-General
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Opening remarks
William D. Magwood, IV
Director-General of the Nuclear Energy Agency
Challenges and enhancements to the safety culture of the regulatory body
A CNRA/CSNI/CRPPH Workshop
Paris, France
3 June 2015
It’s now been more than four years since the tragic events of March 2011. Nevertheless, the chain of events
that culminated in the nuclear accidents at the Fukushima Daiichi plant still overshadows any gathering of
nuclear safety experts. Virtually every day since the 3/11, we here today and our colleagues around the
world have worked hard to absorb the lessons of the accident and modify our plants, procedures, and safety
oversight to do all that we can to prevent another such accident from ever occurring again. Countless
thousands of hours of hard work, innumerable public debates and discussions, and many billions have been
spent toward this end.
Despite these efforts, the accident prompted a small number of countries to announce plans to reduce or
eliminate their use of nuclear power. While this has clearly impacted the outlook for the use of nuclear in
some countries, much of the world has taken the opposite path. Within NEA member countries, the United
Kingdom, Finland, Russia, Turkey, and the United States have all authorised new nuclear power plant
construction projects and outside the NEA membership, ambitious programmes in China and India
continue to advance. In all, more than 60 reactors are now under construction worldwide. Moreover, the
list of “newcomer” countries continues to expand. There are today a greater number of actual and planned
nuclear power projects than at any time in world history. Thus, despite the experience of Fukushima, the
world is set to become more reliant on nuclear power, with a far wider range of countries deciding to use
nuclear to meet their future energy requirements.
At the same time, the sources of nuclear technology have also expanded dramatically. Suppliers from
Korea, China, and Russia now compete globally with the companies that supplied most of the reactors in
operation today. A range of untraditional companies are developing and promoting new nuclear energy
technologies including small modular reactors, fast reactors, and molten salt reactors. And in parallel to all
this, the energy markets are shifting rapidly – just as the world prepares to meet in Paris later this year to
confront climate change. As a result of all these developments, the global nuclear energy framework has
changed dramatically and this will have significant implications for policies related to trade, economic
development, environment, non-proliferation, and especially nuclear safety.
We cannot ignore this challenge; we must examine our current approaches and assure that they fit the
world of 2015 and beyond. We must assure that we understand how to promote high levels of nuclear
safety in a nuclear technology world of growing complexity and diversity.
For our part, we at the NEA have worked closely with our members to foster co-operation and joint
work to assure that the lessons of Fukushima have been fully absorbed. Our work together has helped
regulators develop and implement new safety requirements, review the conceptual basis for many
regulatory approaches, and to consider approaches to addressing extreme, beyond design-basis events.
As many of you are likely aware, the NEA was founded more than a half century ago and is today the
principle forum for civilian nuclear energy co-operation among the world’s most advanced countries. Our
31 member countries accounting for approximately 85% of the world's installed nuclear capacity and we
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have growing relationships with vital strategic partners such as China and India. The NEA’s task is to
bring together the finest expertise from these countries to solve problems, chart new courses for the future
and investigate challenging technical questions through nearly 80 working groups and more than
20 international joint projects. Many of you here today have invested considerable time in these activities.
For that I thank you.
Because you have been involved in these discussions, you know what many appear to have missed. You
know that the many hardware changes made over the last few years in response to Fukushima do not
respond fully to the lessons of 3/11.
Whatever else is said about the Fukushima disaster, it is clear that it was not a failure of technology. In
fact, all evidence thus far demonstrates that the reactors responded as they were designed and performed
well in delaying the release of large amounts of radiation such that the public was largely protected from
significant exposures. The failures were failures of human decision making, training, and safety culture.
Most prominently, they included failures in the effectiveness of a regulator that allowed the plant to
operate without modification despite evidence and concern expressed by several experts that the site might
be exposed to extreme tsunami events.
“Soft issues”: organisational decision-making; safety culture of the plant staff and the regulator; training
to assure that operators are prepared for a wide range of possible challenges – these are all key factors that
led to or contributed to the accident, and these factors exist around the world. If we are to truly learn the
lessons of Fukushima, we must turn our eyes toward the human aspects of safety – aspects can be both
difficult to discuss and to solve. Aspects which often involve sociological and psychological sciences more
than nuclear science and engineering. Aspects which require countries to recognise that there may not be a
universal safety culture, but that safety cultures must exist within a broader cultural framework.
In comparison to these issues, pouring concrete and installing emergency pumps and power systems is a
simple matter. But learning only half of the lessons of Fukushima is to have learned nothing at all.
We have taken initial steps to address these issues. Through the work of the CNRA, an NEA Green
Book – The Characteristics of an Effective Nuclear Regulator – was an early effort to address the issues
we face in dealing with the human aspects of safety, recognising that the first and most fundamental
component of assuring nuclear safety is the presence of a safety regulatory that is strong, capable, and
independent. The CSNI Working Group on Human and Organisational Factors is very actively engaged
with safety culture-related issues and the CRPPH has been a pioneer in studying stakeholder involvement
in radiological protection decision making in regulation and operation, bringing this important topic to the
front lines of evolving the radiological protection system. Today’s workshop will advance the global
discussion about regulatory effectiveness and should lead to the production of a new Green Book on safety
culture of the regulatory body. I very much look forward to seeing the results.
But even after today’s workshop, there is still much to be done in this area. The NEA recognises that
these less technical areas require greater focus and often the engagement of expertise unlike that typically
applied to nuclear power plant operations. It is for this reason that the NEA has changed its structure for
the first time in many years, adding a new division that will focus exclusively on the Human Aspects of
Nuclear Safety. This new division will support the work of all NEA committees and work closely with
them in the same manner NEA has always supported the work of member countries – fostering discussion,
collaboration, and joint activities among the world’s most experienced nuclear regulators.
I welcome you again and I hope that today you learn from each other, you discuss the challenges to
safety and safety culture openly and critically, and that you are better positioned at the end of today to
continue enhancing the effectiveness and efficiency of the regulatory authority.
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Radiation Protection and Emergency
Management Aspects
Culture drawn up by RP professionals
Dr B Le Guen MD, PhD
IRPA Executive Officer

NEA/CNRA/CSNI/CRPPH Joint Workshop on
Challenges and Enhancements to Safety Culture of the Regulatory Body
1
Paris , France, 3rd June 2015

What is meant by Culture?
The ideas, beliefs and customs that are shared
and accepted by people in a society.
That complex whole, which includes knowledge,
belief, art, morals, law, customs, values,
symbols, rituals and any other capabilities and
habits, acquired by people as members of
society that determine appropriate attitudes and
behavior
2
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Culture :a combination of habits
and knowledge
(1) Beliefs, values, and assumptions of the
founders of an organization,
(2) Learning experiences of group members as
the organization evolves (Groups of people who
have shared significant problems, solved them,
observed the effects of their solutions, and who
have taken in new members)
(3) Beliefs, values, and assumptions brought in
by new members and leaders.
3
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Why an interest for a Radiation Protection
Culture?
To give visibility to the fundamentals of RP
To promote radiation risk awareness (conscience)
To promote shared responsibility among practitioners,
operators, manufacturers, management and regulators
To maintain the RP heritage
To facilitate its transmission
To improve continuously the quality and effectiveness of
RP
To contribute to the general safety
4
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Safety Culture vs RP Culture
Safety culture is a concept that has been defined by
different institutions, organizations, and there is a
common understanding of its meaning
– Safety culture includes nuclear safety, RP, occupational
safety, security, health, environmental safety, patient
safety …
– Hence, RP culture in our organizations should be seen
as the implementation of RP principles inside the
framework of safety culture

5
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SC definition
An organization’s values and behaviours, modelled by its
leaders and internalized by its members, which serve to make
safe performance of work the overriding priority to protect the
public, workers, and the environment. EFCOG (US DoE)
Safety culture is that assembly of characteristics and attitudes
in organizations and individuals which establishes that as an
overriding priority, [nuclear plant] safety issues receive the
attention warranted by their significance.
IAEA
“The way we do things around here when nobody is looking.”
Common sense approach!

6
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Safety Culture
(according to Schein)
What people do actions

Behaviours
Artefacts

Observable evidence
Eg Policies, posters, stories

Attitudes

Mindset which
influences actions

Espoused Values

Inferred – what is really
valued!

Beliefs

The fundamental level!
Basic assumptions and values

IRPA June 2015– B. le Guen

7

RP culture development and
improvement
What are the ways to impact radiation
protection culture?
– Strong leadership,
– Education and training ,
– Establishment of a positive behavior at the
working place ( Individual and collective
behavior)
– A proper communication among all
practitioners.
– Similarly, learning from events, incidents
and near misses is an important part of
culture development with of a ‘blame-free’
policy to report
8
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Safety Culture Development
Over the past 20 years many organisations have developed
models of safety culture, including definitions and structures,
eg:
•

IAEA (INSAG) – 5 Key Attributes of a (nuclear) safety
culture

•

US NRC – 9 Traits (behavioural elements) of a safety
culture

•

WANO/INPO – ‘8 Principles for a Strong Nuclear Safety
Culture’, integrated into Performance Objectives and
Criteria

•

ONR – 4 Principles of Leadership and Management for
Safety

In the main, these are ‘variations on a common theme’ – with
different packaging and emphasis!

9
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The zero risk doesn’t exist ,
Process must be fault tolerant that’s why
Responsibilities must be Understood
Responsibilities must be Manageable
Early Warnings must be Available
Must Learn from others Mistakes
Corrective Actions must Occur
Audits must be Conducted
Peer Review must Happen
Process should be Accredited
10
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11

CULTURE IN CASE
OF EMERGENCY

12
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Links between Risk mapping and Crises
Management :
an comprehensive approach to prevent crises

crisis culture
Risk mapping
Risk
identification

Crisis management
Anticipation
and alert

Risk control
Action plans

Crisis
planification
and
management

Feed Back

- Preparation to crisis is the last step of the risk control process
- Preparation to crisis requires to know well the risks environment
- Links between risks culture and crisis culture
a systematic
feed-back approach
13
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Crisis Policy
The basic principles: 5 phases
Preparation

- Structuring
and improving
the procedures
- Integrating
experience
feedback
- Staff training
- Exercises

Alert

- On-call
procedure
- Monitoring

Crisis
Management

- Activating the
crisis procedures
- Crisis
organisation
(material and
human
resources)

Crisis
Conclusion

Experience
and
Feedback

Managing the
immediate
consequences of
the crisis

Identifying the
actions to be
implemented to
avoid or limit the
consequences of
the crisis

These principles are implemented at all levels, from the regulator level
to the operator level
According to these principles, each institution concerned by the crisis
management policy must: have a relevant crisis organisation and the
associated material and human resources; carry out at least one crisis
exercise per year on its perimeter; organise actions to increase the
professionalism of the crisis managers and staff

97
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EMERGENCY
PREPAREDNESS
AND RESPONSE
ORGANISATION
Practical example
of emergency
culture : Training
on Tactical method
15

Tactical methods
Analysis and decision making
under emergency situations,
when pre-established
procedures are no more relevant
• Developed by military forces, adapted by fire brigades
• Methods are described but there is no use of procedures on the
field
appropriation by drill
Taking action in a destroyed environment
Analysis and decision making under emergency situations

• Ex: Clear and short communication techniques
16
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Tactical methods
Example: “report message”

message structure

Je suis

I am

My situation

Je vois

I see

Quick description of the scene

Je prévois I guess
Je fais

Predictable evolution of the situation

I do

Actions in progress

I ask
Je
demande

Needs

17
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EMERGENCY
PREPAREDNESS
AND RESPONSE
ORGANISATION
Culture : how to
manage the doses
for the
responders?
18
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Emergency Exposure Situation
On Site – Off site
1. Members of special radiological emergency teams
(trained, prepared, occupationally exposed)
2. Members of classic emergency teams (not
occupationally exposed)
3. Workers with specifics skills (e.g. bus driver; not
trained or prepared, not occupationally exposed)
4. Workers from vital facilities or activities in the
vicinity, which shall stay (not occupationally
exposed)
5. Elected representatives (not occupationally exp,)
6. Members of the public who freely offer their help
(with specific skills or not; not occupationally exp.)
19
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Requirements in order to develop an
Emergency culture
•

Responders Preparedness is crucial

•

Protection commensurate with the situation and
entrusted operations (graded approach)
Objective based on ALARA = doses below the RL

•
•

Prevailing circumstances may be unforeseen and
difficult
–
–

Requirement both stringent and flexible (adaptable)
Intervention framed in space (zoning) and time (evolution)

20
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Requirements in order to develop an
Emergency culture
•
•

Identification of responders, tasks and operations (in
advance whenever possible)
The need :
–
–
–

Informed consent (±
± formalized)
Training, preparation or just-in-time training (specific
information)
Individual protective equipment (if needed)

•

Dose monitoring and recording

•
•

Medical care (if needed)
Health surveillance (as appropriate)
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SPECIFIC TRAIT:
PSYCHOLOGICAL
AND SOCIAL
MANAGEMENT OF
EMERGENCY
TEAM MEMBERS
STRESS MANAGEMENT
AND
MEDICAL MONITORING
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23

Summary
•
•
•

•

All responders involved are not workers (e.g.
firemen, elected representatives, citizens)
All the workers are not previously occupation.
exp.
From a RP point of view, the distinction
between responders who have been
previously considered as occupationally
exposed and the others is relevant
Idem about the distinction emergency/existing
exposure situation

How to develop a common safety culture for all professionnals ?
24
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2- Protection criteria (ICRP Publ.103)
Distinction between emergency response and recovery actions
Ｗorkers

In an
emergency

During
recovery work

During
normal
operation

Members of the public

Emergency exposure
situation
Reference level: 100mSv/year
or 500mSv/year

※

Emergency exposure situation
Reference level: 20-100mSv/year

Existing exposure situation
Reference level: 1-20mSv/year

Planned exposure situation
Dose limit: 20mSv/year
averaged over 5 years with a
maximum of 50mSv in any one
year

Planned exposure situation
Dose limit: 1mSv/year

※ Exposures received from long-term recovery work shall be treated as a part
of planned exposures for radiation workers.
workers ? But not easy to easy adapt for
workers

EMERGENCY
PREPAREDNESS
AND RESPONSE
ORGANISATION
how to assess the
level of culture?

26
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Assessment of RP culture - 1
• The assessment tools of radiation protection
culture can be done in several ways,
• using a combination of quantitative and
qualitative tools required to assess the level and
quality of radiation protection culture,
– not only to measure the identified criteria of
success,
– but also to stimulate judgments and
observations about positive or negative trends
for such a given criteria

27
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Conclusion
•

Developing a “field culture” in addition
to the “science, engineering or
medical culture” is a way to anticipate
problems and to obtain the
commitment of all employees and all
organisations / institutions.

•

Radiation protection culture is a
learned way of life. It must be an
ongoing dialogue
– Among safety professionals,
organizational management and the
workforce
– Between organizations , regulator ,
operators and relevant
stakeholders
28
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Challenges and Enhancements to Safety
Culture of the Regulatory Body
Closing session panel
Mr Lennart Carlsson
Swedish Radiation Safety Authority (SSM)
STG-SCRB Chair
Joint CNRA/CSNI/CRPPH Workshop, Paris, 3 June 2015
© 2015 Organisation for Economic Co-operation and Development

Fostering SCRB in an interconnected system
To provide a good example and environment for licensees to enhance
their own SC – Mutual feedback
To increase confidence and interation of/with stakeholders in the RB
SC ↔ regulatory effectiveness
Safety research: interpretation of technical competence + continuous
learning to be incorporated into SC
Learn and adapt
Integrate SC in broader organisational culture and management system
Make the staff be “proud of belonging”
Communicate internally and externally
Manage differences of professional opinions and non concurrence
process
Find ways of evaluating the SCRB (Peer reviews, internal and
stakeholders’ feedback, …)
© 2015 Organisation for Economic Co-operation and Development
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Challenges and lessons learnt
Principles are shared by most countries but there are still
implementation differences.
Fukushima Daiichi NNP accident was a close call for all.
Lessons learnt by Japan:
Zero risk illusion
Regulatory capture
Bureaucratic inertia
Fear of losing credibility
Long term erosion of institutional memory
Isolation/self-righteousness
Change safety myth into risk informed safety assessment
Act with agility
© 2015 Organisation for Economic Co-operation and Development

International dimension
Sharing experiences and challenging implementation
Internal and external (incl. international) co-operation
Peer reviews (room for improvement in management
system of the RB)
Benchmarking of national self-assessments

© 2015 Organisation for Economic Co-operation and Development
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