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ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT

The OECD is a unique forum where the governments of 35 democracies work together to address the economic,
social and environmental challenges of globalisation. The OECD is also at the forefront of efforts to understand
and to help governments respond to new developments and concerns, such as corporate governance, the
information economy and the challenges of an ageing population. The Organisation provides a setting where
governments can compare policy experiences, seek answers to common problems, identify good practice and
work to co-ordinate domestic and international policies.

The OECD member countries are: Australia, Austria, Belgium, Canada, Chile, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea,
Latvia, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, the Slovak Republic,
Slovenia, Spain, Sweden, Switzerland, Turkey, the United Kingdom and the United States. The European
Commission takes part in the work of the OECD.

OECD Publishing disseminates widely the results of the Organisation’s statistics gathering and research on
economic, social and environmental issues, as well as the conventions, guidelines and standards agreed by its
members.

NUCLEAR ENERGY AGENCY

The OECD Nuclear Energy Agency (NEA) was established on 1 February 1958. Current NEA membership
consists of 31 countries: Australia, Austria, Belgium, Canada, the Czech Republic, Denmark, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Korea, Luxembourg, Mexico, the Netherlands,
Norway, Poland, Portugal, Russia, the Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, the
United Kingdom and the United States. The European Commission and the International Atomic Energy
Agency also take part in the work of the Agency.

The mission of the NEA is:

— to assist its member countries in maintaining and further developing, through international
co-operation, the scientific, technological and legal bases required for a safe, environmentally sound
and economical use of nuclear energy for peaceful purposes;

— to provide authoritative assessments and to forge common understandings on key issues, as input to
government decisions on nuclear energy policy and to broader OECD analyses in areas such as energy
and the sustainable development of low-carbon economies.

Specific areas of competence of the NEA include the safety and regulation of nuclear activities, radioactive
waste management, radiological protection, nuclear science, economic and technical analyses of the nuclear fuel
cycle, nuclear law and liability and public information. The NEA Data Bank provides nuclear data and
computer program services for participating countries.

This document, as well as any data and map included herein, are without prejudice to the status of or sovereignty over any
territory, to the delimitation of international frontiers and boundaries and to the name of any territory, city or area.
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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 exchange of information and experience among regulatory
organisations. To the extent practical, the Committee shall review developments that 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 or avoid unwarranted disparities 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 alignment with the NEA Strategic Plan, the
Committee shall promote co-operation among member countries to use the feedback from this experience
to ensure high standards of safety, to further enhance the efficiency and effectiveness of 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 existing power reactors and 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 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 and the Radioactive Waste Management
Committee on matters of common interest.
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FOREWORD

The main purpose of the workshop was to provide a forum for information exchange on the regulatory
inspection activities. Participants had the opportunity to meet with their counterparts from other countries
and organisations to discuss current and future issues on the selected topics. They developed conclusions
regarding these issues and identified methods that may help to improve their own inspection programmes.

The CNRA believes that an essential factor in ensuring the safety of nuclear installations is the
continuing exchange and analysis of technical information and data. To facilitate this exchange the
Committee has established working groups and groups of experts in specialised topics. The Working
Group on Inspection Practices (WGIP) was formed in 1990 with the mandate “[...] to concentrate on the
conduct of inspections and how the effectiveness of inspections could be evaluated [...]”. The WGIP
facilitates the exchange of information and experience related to regulatory safety inspections between
CNRA member countries.

These proceedings cover the 13" International Nuclear Regulatory Inspection Workshop held by
WGIP on regulatory inspection activities. This workshop, which is the 13" in a series, along with many
other activities performed by the working group, is directed towards this goal. The consensus from
participants at previous workshops noted that the value of meeting with people from other inspection
organisations was one of the most important achievements. The focus of this workshop was on experience
gained from regulatory inspection activities in three areas:

o experience from the inspection activities during the transition from an operating reactor to a
defueled status with a commitment to permanently cease power operations;

e inspection of modifications;
e the inspectors’ role in the enforcement process.

Members of the workshop organising committee wish to acknowledge the excellent planning and
arrangements made by the staff of the host organisations, FANC and BelV, as well as the United States
Nuclear Regulatory Commission (NRC). Special recognition is given to the Belgian CNRA members,
Ms An Wertelaers, and Michel Van Haesendonck, for their leadership and support to the WGIP, and to the
Belgian WGIP member, Mr Pierre Barras, for his essential co-ordination and efforts for the workshop.

Special acknowledgement is given to the WGIP members who facilitated the topic discussion
groups, Mr Alexandre Leblanc, Mr Christopher Regan, Mr Paul Smith, Mr Pierre Barras, Mr Jukka Kupila,
Dr Matthias Schneider and Mr Julio Crespo.
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1. EXECUTIVE SUMMARY

The main objectives of the WGIP workshops are to enable inspectors to meet with inspectors from
other organisations, to exchange information regarding regulatory inspection practices, to discuss the
selected topics, to discuss contemporary inspection issues, and to develop conclusions and commendable
practices (CPs) on the selected topics.

Regarding the 13" workshop organised by the WGIP, the three following topics were selected to be
discussed and to identify commendable practices:

e Inspection activities during the transition from an operating reactor to a defueled status with a
commitment to permanently cease power operations;

e Inspection of modifications;
e The inspectors’ role in the enforcement process.

As part of the registration, participants were asked to respond to a questionnaire describing practices
within their own countries on these topics. The complete compilation of questionnaire responses is
contained in the appendix (NEA/CNRA/R(2016)2/ADD1) to this document.

Approximately 57 participants from 18 different countries and one participant from the IAEA took
part in the workshop. Countries included: Belgium, Canada, the Czech Republic, Finland, France,
Germany, Hungary, India, Japan, Korea, Poland, Russia, Slovenia, Spain, Sweden, Switzerland, the United
Kingdom and the United States.

Six discussion groups were established for the breakout sessions. Each group consisted of inspectors
from countries to ensure diversity of views for each of the topics. Discussion groups met for three separate
sessions on one topic. The exchange between participants was open and active, and the groups formulated
conclusions and identified CPs.

Evaluation of the workshop results were based on questionnaire responses received from the
participants at the closing of the workshop. The evaluation showed that, as in the past workshops, the
highest value perceived, was in meeting and exchanging information with inspectors from other
organisations. Responses also showed that the format selected was highly favoured and that more
workshops of this type are supported in the future.

The results of the evaluation also reflected that participants in exchanging information were
provided a unique opportunity to “calibrate” their own inspection methods against those from other
countries. While exchanging inspection practices and learning new ideas were part of the main objectives,
this opportunity to recognise and understand commonalties and differences is equally important.

Overall discussions between the various participants both in discussion group sessions and
throughout the workshop were extensive and meaningful. Ideas and practices regarding regulatory
inspection activities were exchanged and it can be foreseen that these ideas will provide improved
expertise when being applied in the future.
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Various and complementary points of view were expressed. The workshop conclusions include
observations and CPs for each of the three topics that were developed by the discussions groups. The
essence of these exchanges and of the many commendable practices is mainly the following:

In the field of inspection activities during the transition from an operating reactor to a defueled
status with a commitment to permanently cease power operations, the workshop highlighted, in
particular, the importance for the regulatory body to have the capacity to anticipate, prepare and
implement in an adequate way its inspection programme. Due to the complexity and the
duration of any transition phase, discussions also confirmed the need for the regulatory body to
have sufficient resources to dedicate to its inspection programme. It was also underlined the
importance for the regulatory body inspection programme to be comprehensive, optimised,
highest significant safety issues related and adjustable. If the importance of technical issues of
such operations were confirmed, aspects related to safety culture were highlighted as key issues
to monitor too.

In the field of modifications, the workshop highlighted, in particular, the need for the regulatory
body to be able to evaluate, in an adequate and effective way, through various and
complementary criteria, the graded approach implemented by the licensee to classify its
modifications as permanent or temporary. Discussions highlighted the positive benefit for the
regulatory body to implement an appropriate inspection process based both on documentation
review and on-site controls. In particular, the on-site inspections should be conducted in such a
way the regulatory body can collect sufficient and relevant insights and evidences on the
process followed by the licensee to rank its modifications, in order to evaluate if the process is
adequate for an optimal oversight of the temporary modifications and correctly applied.

In the field of enforcement, based on the high-profile nature of enforcement actions, the
workshop highlighted the need for the regulatory body to have a well-structured enforcement
process with appropriate and understandable procedures. The need for the enforcement process
to be as consistent, as clear and as transparent as possible was confirmed as being a key issue to
give to the enforcement process and inspectors’ decisions credibility and legitimacy and make
them acceptable by the licensee.
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2. ORGANISATION AND OVERVIEW OF WORKSHOP

2.1 Planning

Preliminary planning for this workshop, the 13" in a series of International Workshops on Regulatory
Inspection Activities began following the conclusion of the previous workshop in Chattanooga, Tennessee,
United States, in April 2014. Formal planning started following approval by the CNRA at its annual
meeting in December 2014.

Members of the WGIP reviewed comments and suggestions made at previous workshops and
considered and discussed ways to improve the format of the workshop. The workshop was hosted by the
Belgian Regulatory Body: FANC and Bel V in Bruges, Belgium, 17-21 April 2016.

In the evaluation at the previous workshop [references: NEA/CNRA/R(2014)8 and
NEA/CNRA/R(2014)8/ADD1], participants suggested topics for discussion at a future workshop. The
working group considered these topics and also reviewed various proposals on other contemporary topics
that were of interest to the countries. Three potential topics were developed and proposed to the CNRA.
The Committee approved the three topics for the workshop at the December 2014 CNRA meeting.
Members of the workshop organising committee further defined the issues to be discussed under each of
these topics.

The workshop followed the well-established format which was first utilised in 1992 in Chattanooga
and has evolved over the continuing series of workshops. The WGIP workshops consist of three topics.
The topic discussions occur in parallel. As such, as part of registration, each participant designates the one
topic in which he/she will participate. Many countries elect to send three inspectors, one for each topic, so
that the country can benefit from all three topics. In the plenary opening session to “set the scene”, the
topic leads give the opening presentation based on their analyses of the questionnaire responses. Next,
participants divide into small discussions groups to discuss the topic in detail. In general, there are two
discussion groups of 6-10 participants for each topic. In the plenary closing session, the leads present the
results of the discussions and CPs that have been derived, so that all of the workshop participants can
benefit from the other topics.

2.2 Announcement and pre-workshop activities

The workshop announcement was transmitted in the fall of 2015. As part of the registration form,
participants were asked to respond to a questionnaire describing practices within their own countries on the
topics for inclusion as pre-workshop information. The responses were used to prepare the opening topic
presentation and were used as background material for the group discussions. A compilation of the
responses was produced as an appendix to these proceedings (NEA/CNRA/R(2016)2/ADD1).
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2.3 Overview of workshop
Facilitator training

Prior to the start of the workshop, facilitators attended a training meeting. As the WGIP chair and vice-
chair, Mr Olivier Veyret and Mr Julio Crespo led the training. Mr Veyret reviewed the general objectives
of the workshop and outlined the various characteristics required of a good facilitator and recorder. He
noted the importance of their role in guiding the group, opening discussion, continually monitoring that all
of the group members participate in the discussion, and various methods to manage an effective discussion.
Mr Veyret and Mr Crespo reviewed techniques to promote active participation. They also discussed
various alternatives for the two discussion groups for each topic to interact during the workshop, such that
each group has the opportunity to follow independent discussion paths but also benefit for some interaction
with the other group. Next, the two facilitators for each topic met to review the various issues transmitted
via the questionnaires and to outline major points to be covered in the discussion sessions.

Meet-and-greet session

The evening before the workshop, a reception was held to allow participants to meet each other in an
informal setting. Mr Veyret welcomed the attendees, introduced the group’s leads and requested that
participants join their group leads. This informal session allowed the workshop to begin in a more
productive manner given that initial introductions have been completed.

Opening session

Mr Olivier Veyret, Chair of WGIP, welcomed the participants and noted the importance and relevance of
this type of workshop and the excellent opportunity it presented to both inspectors from OECD member
countries and non-member countries to meet and exchange information on important issues. He
highlighted that the output of the workshop would be commendable inspection practices (CPs). He defined
CPs as extracts from the topics, which will be discussed by the workshop participants and are thought to be
reference for member countries. CPs are not international standards or guidelines.

Mr Jan Bens, Director-General of Federal Agency for Nuclear Control (FANC) and Mr Benoit De
Boeck Director-General of Bel V, welcomed participants to the Belgium. Both DGs provided the audience
with a background of their respective organisations that together represent the Belgian regulatory authority.
They discussed the value the output from previous WGIP workshops, and they expect useful commendable
inspection practices. Lastly, they encouraged the participants to actively participate.

Mr Ho Nieh, NEA Head of Nuclear Safety Division and WGIP technical secretariat, provided a
welcome on behalf of the Nuclear Energy Agency CNRA. He provided the context of the senior regulators
that serve on the CNRA and expressed their support and expectations for the workshop. Additionally, he
noted that a major benefit for the countries was for the participants to apply the information to the
inspection programme when they return to their regulatory organisation.

The leads reviewed the questionnaire responses and created opening presentations. The opening
presentation summarised the responses and suggested additional questions for the discussion groups. The
presentations are summarised in the topic chapters. The presenters and topics were as follows:

A. Mr Alexandre Leblanc, CNSC, Canada, on Experience from the Inspection Activities during the
Transition from an Operating Reactor to a Defueled Status with a Commitment to Permanently
Cease Power Operations.

B. Mr Paul Smith, ONR, United Kingdom, on Inspection of Modifications.
C. Mr Jukka Kupila, STUK, Finland, on The Inspectors’ Role in the Enforcement Process.

10
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Group discussion sessions

Participants were divided into six discussion groups, based on their preference given at registration, to
discuss topics. Three half-day sessions were held. A facilitator and recorder worked with each group to
stimulate and encourage discussions. For each two topics, there were two discussion groups. The group
leads co-ordinated time for the participants to interact as well as time to have sufficient time for good
discussion.

Presentations by host country representatives

Mr Gaston Meskens made a presentation concerning, Ethical Aspects of Radiation Protection. The
following is short abstract of the presentation:

Due to the specific character of the radiological risk, judgements on whether or not the use of nuclear
technology would be justified in society have to take into account knowledge-related uncertainties and
value pluralism. The justice of justification not only informs the right of the potentially affected to
participate in decision making, but it also implies the responsibility of concerned actors to give account of
the way they rationalise their own position, interests, hopes, hypotheses, believes and concerns in
knowledge generation and decision making. The presentation characterises the evaluation of whether or
not the use of nuclear technology would be justified in society as a ‘complex social problem’ and reflects
on what it would imply to fairly deal with its complexity. Based on this assessment, the presentation
proposes ‘reflexivity’ and ‘intellectual solidarity’ as ethical attitudes or virtues for all concerned actors, to
be understood from a specific ‘ethics of care’ perspective ‘bound in complexity’. Consequently, it argues
that there is a need for an ‘interactive’ understanding of ethics in order to give ethical attitudes or virtues a
practical meaning in a socio-political context and draws conclusions for the case of radiological risk
governance.”

Closing presentation of topics

A closing presentation on each of the workshop topics was made by the facilitators. Each presentation was
followed by general questions and comments from the floor. Each of the groups developed a set of
commendable inspection practices based on their discussions.

CPs are extracts from the topics, which were discussed by the workshop participants and were
thought to be reference for member countries. These are neither international standards nor guidelines.
Each country should determine inspection practices, considering its own historical, social and cultural
backgrounds and the CPs can be useful reference when each country improves its inspection practices.

Closing remarks

Mr Veyret remarked on the success of the discussions. He noted, as typical for the inspection practices
workshops, that there had been open and frank exchange during the group discussion sessions. He also
noted that many of participants took advantage of the scheduled informal sessions to further bilateral
exchange. Discussions on the workshop topics have shown that:

e  These workshops for inspectors continue to provide a unique environment in which inspectors
can exchange information on current issues to gain insights and to also validate their own
processes.

e The topics were well developed and the participants were well prepared and made important
contributions.

11
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e The development of both CPs and the development of new challenges to be faced were
successful and participants and their national organisations would hopefully benefit from the
insights gained.

In closing the workshop, Mr Veyret thanked the FANC and Bel V staff in particular the efforts of a
few individuals who made major contributions. Mr Pierre Barras who co-ordinated the organisation efforts,
the programme and ensured the success by his diligence and attention to all the many details involved. He
also thanked Ms Nancy Salgado (OECD/NEA Technical Secretariat) for her service to the WGIP, which
included support from NEA, all organisational aspects for the groups programme of work and for the group
meetings and workshops.

In concluding, Mr Veyret thanked all the workshop participants, facilitators and recorders remarking
that without their contributions, hard work, dedication and commitment the workshop would not have been
a success.

Technical excursion

As an additional offer to the participants, a technical excursion tours was made to the Central Organisation
for Radioactive Waste (COVRA) in the Netherlands. Staff members of the facility organisation provided
an introduction and guided tour of the facility.

Reception and dinner
A reception and dinner was held mid-way during the workshop. Participants were given the opportunity to
socialise and exchange information in an informal setting. This dinner was an excellent means to meet

other workshop participants that are outside of their discussion group and encouraged international
bilateral exchanges.

12
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3. TOPIC A: EXPERIENCE FROM THE INSPECTION ACTIVITIES DURING THE
TRANSITION FROM AN OPERATING REACTOR TO A DEFUELED STATUS WITH A
COMMITMENT TO PERMANENTLY CEASE POWER OPERATIONS

3.1. Topic introduction

When the decision to permanently cease power operations is made, new safety issues may arise.
Regulatory bodies (RB) must be aware of these issues and be prepared to respond/address them through
their inspection programmes. Areas such as organisation, human, technical and financial may require
different inspection approaches.

The purpose of the task is to identify commendable practices and share information about
methods, procedures and criteria used to inspect a licensee transitioning from an operating reactor to a
defueled status, with a commitment to permanently cease power operations.

It should be recognised that the end point of this workshop topic was difficult to establish. However,
for the purposes of the workshop topic, it was determined to limit the scope to the transition phase, which
is defined as the time frame between the licensee’s commitment (announced or unannounced) to
permanently cease power operations and final defueling of the reactor vessel. This workshop topic
excludes physical security.

3.2. Discussion group members

Group 1 Group 2

Alexandre Leblanc, Canada* Christopher Regan, USA*
Dirk Asselberghs , Belgium Chantal Mommaert, Belgium
Frederik Van Wonterghem, Belgium Kristof Van Cutsem, Belgium
Matthias Papra, Germany Marcel Buchholz, Germany
Helmut Scheib, Germany Walter Glockle, Germany*
Junichi Kimura, Japan Chang Ju Lee, Korea*

Hans Rudolf Fierz, Switzerland* Petr Rubtsov, Russia
Takayoshi Nezuka, NEA

(*) WGIP members
3.3. Pre-workshop questionnaire

For preparation of the workshop, participants were invited to supply their national inspection approaches
used according to the questionnaire contained in the appendix (NEA/CNRA/R(2016)2/ADD1).

13
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3.4. Opening presentation

To provide workshop participants with a common basis for discussing Topic A, Mr Alexandre Leblanc
delivered a presentation summarising the responses received from 14 countries to the pre-workshop
guestionnaire.

Experience has shown that premature and/or unexpected permanent shutdowns (i.e. before end of
design life) of nuclear power plants have challenged RB in areas such as baseline and plant specific
inspections, inspection practices, as well as dispositioning of unresolved safety concerns. Premature
shutdowns may result in RB having minimal notification and could lead to insufficient time to adequately
plan, prepare and conduct appropriate inspection activities. Even planned permanent shutdowns can
necessitate adjustments to inspection programmes and activities prior to the shutdown while the facility is
still operating.

The opening presentation set the stage for discussions on how RB can better prepare themselves for
the transition phase and touched on four areas: regulatory framework, inspection programme, scope of
inspections and regulatory body organisational management. Below is a brief summary of the presentation:

- In most countries, the same regulatory requirements apply to operating and transition phases.
- An operating reactor is no longer considered as such upon complete defueling of the core.

- Some countries have requirements explaining when and to whom licensees must provide
notification of permanent shutdown. Others do not.

- In some countries, plant specific inspections are conducted to verify activities associated with
the end of operation and preparations for shutdown and decommissioning. Changes to the
inspection programme may include more inspections in areas such as problem identification and
resolution (PI&R), staffing levels, qualification of staff, motivation, safety culture and
organisational arrangements and structure, and fewer inspections in areas such as modifications
and systems.

- In most countries, RB modify their inspection programme in the same manner whether they have
significant or minimal advanced knowledge of the permanent shutdown

- There were two approaches to address unresolved safety concerns. The first approach is to
follow a process and determine if corrective actions still needed to be implemented; if not, the
corrective action is dropped. The second approach is to have the licensee continue implementing
all corrective actions until shutdown.

- During the transition phase, some RB modify the scope and level of effort of inspections based
on licensee activities, structures, systems and components (SSC) to remain in service, changes to
licensee programmes and operating experience.

- Generally, in the wake of a licensee’s commitment to permanently cease power operations, RB
keep the same organisational structure and number of inspectors.

3.5. Group discussion summary
Group discussions were carried out in two sub-groups and focused on:

- regulatory body preparations for the transition phase;
- what to inspect during the transition phase;

- how to address outstanding regulatory commitments;

14



NEA/CNRA/R(2016)2

- what to do with non-compliances identified during the transition phase.

Throughout the discussions, the exchange of experience and practices among participants was very
informative. The sub-groups met on a few occasions to discuss the results of each group. Generally, the
sub-groups shared similar opinions and the participants agreed with the results of each group.

In addition to identifying numerous commendable inspection practices, ideas of how to implement
them were also discussed and can be found in the closing presentation as well as the section below.

3.6. Conclusions and closing presentation

The following conclusions emerged from the discussions during the workshop. (Note — These conclusions
and the accompanying commendable practices are based on workshop discussions and do not reflect a
consensus NEA opinion. Nevertheless, they can be utilised as a general benchmark for basic comparisons
of those issues with inspectors from participating countries share).

Although the discussions in the two discussion sub-groups were different (reflecting the individual
experiences of the participants and showing different emphasis of aspects of the workshop topic within the
groups), the two sub-groups agreed in following CP as a common result. The results were presented in the
closing presentation by Mr Alex LeBlanc and discussed in the exit meeting.

CPs for gaining confidence that sufficient oversight of licensee activities will be maintained during
the transition phase are listed below; some sub-bullets provide guidance on how to implement the proposed
CP. The CPs are not necessarily specific to inspection practices but were deemed applicable to this
workshop topic. Moreover, they may be applicable beyond the transition phase.

*When compared to the final presentation slides, some of the CPs and sub-bullets below contain
minor edits for readability purposes.

CP1: The RB should be prepared in advance for a licensee in the transition phase

— Information needed from the licensee to establish an appropriate inspection programme should be
defined (e.g. proposed changes to technical specifications, plant modifications and the licensee’s
organisation etc.).

— A communication scheme with the licensee should be established to ensure appropriate
awareness of future licensee actions (e.g. provide sufficient time for inspection planning).

— The RB should ensure that adequate licensee performance indicators are in place.
— An analysis should be conducted to determine necessary RB inspection programme changes.

— An analysis of necessary RB organisational changes (preferably prior to an announcement of a
plant closure) should be conducted.

CP2: The RB’s inspection programme should be optimised to ensure appropriate oversight of licensee
activities during the transition phase

— Auvailable inspection resources should be focused in areas of most benefit.

— Inspection programme should have sufficient flexibility to allow moving inspection resources
from areas of less importance to areas that increase in importance.

— Some inspections may not be necessary if the plant is only to be operated for a short period of
time (e.g. certain design basis inspections).
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— The RB inspection effort should be proportional to the licensee’s activities (e.g. increase or
decrease level of effort of inspections — major plant modifications).

— Changes to the inspection programme should take into account inspection findings.
CP3: Inspection resources should not be reduced until the transition phase is complete
— The licensee is still responsible for the safe operation of a fully functional reactor.

CP4: The RB should establish a programme to evaluate the licensee’s safety culture during the transition
phase

— RB inspectors should receive adequate safety culture training.
— The RB should ensure it has sufficient expertise to assess safety culture issues.

— RB programme should develop safety culture indicators (e.g. motivation, morale, staff workload,
relationship between RB and licensee).

— RB programme should include a process to analyse and trend safety culture data.

— RB programme should recognise that at multi-unit sites/licensees where at least one unit remains
operational, the consequences on safety culture (e.g. resulting from job losses) may not be so
important or significant.

CP5: The RB should increase oversight and inspection of the licensee’s safety culture during the transition
phase

— Baseline inspection data should be obtained (preferably prior to the announcement of intent to
permanently cease operation).

— Immediate inspection upon announcement of NPP shutdown should occur.
— Safety culture inspections should be performed at sufficient intervals to obtain data for trending.

— Assessment scope should be sufficiently diverse to obtain an overall image of the licensee’s
safety culture.

CP6: The RB should inspect outstanding regulatory commitments that continue to remain applicable up to
the end of the transition phase

— Licensee should identify regulatory commitments that are no longer applicable, justify why and
obtain RB approval for the course of action to close the commitment.

CP7: The RB should assess and inspect the licensee’s evaluation of actions to be taken in response to
identified non-compliances. More specifically, the RB should provide special consideration in the
following areas during the transition phase:

— What is the safety relevance or safety significance of the finding?

— How firm is the commitment to shut down the NPP?

— What are the alternative compensatory measures proposed by the licensee?
— How long does it take the licensee to make the change?

— How long will the licensee’s actions be in effect before end of life?
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— Will the action or change be useful beyond the transition phase?
— What are the external pressures to implement changes (e.g. public)?

CP8: During the transition phase, the RB should conduct inspections to verify that the licensee has control
and understands the current configuration of systems, structures and components (SSC)

— Systems that have a safety function, that are functional or that are abandoned are defined and
labelled.

— System boundaries are clearly defined (e.g. when a system is modified and part of it is
abandoned).

CP9: The RB should inspect for changes to the licensee’s maintenance programme to identify reductions
in maintenance activities of safety related SSCs that could negatively impact the level of safety

— Which safety related SSCs are required pre shutdown and which are required post shutdown?
CP10: The RB should inspect licensee organisational changes for the transition phase

— Review the licensee’s analysis of organisational changes.

— Are the changes appropriate and effective?

— Are sufficient staffing levels maintained?

CP11: The RB should increase inspections of the licensee’s oversight of contractor performance during the
transition phase

— High probability of less licensee staff and more contractors.

— Contractor staff is integrated into the licensee’s safety culture and is trained on human
performance tools and safety culture expectations.

CP12: If the licensee increases fuel handling activities, the RB should increase inspections in that area

Fuel handling in spent fuel pool.

Dry cask loading activities.

Heavy load lifting.

Additional radiation protection inspections.

CP13: If the licensee increases its effort in waste management, the RB should increase inspections in that
area

— May also need additional radiation protection inspections.

CP14: The RB should ensure that the licensee has implemented a process/programme for two-way
communication between licensee management and their staff

— Communications should reaffirm safety expectations and future changes at the facility.

— Ensure effective communication through diverse methods which may include verbal, website,
etc.
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4. TOPIC B: INSPECTION OF MODIFICATIONS

4.1 Topic introduction

The purpose of the task was to identify commendable inspection practices regarding the licensees’ control
of modifications, with particular attention to temporary modifications and changes to systems, structures
and components (SSCs) related to obsolescence, or operational experience. The focus on temporary
modifications takes account of earlier workshops already addressing permanent modifications and
identifying associated commendable practices. (International WGIP-Workshop Helsinki, 23-25 May 1994,
NEA/CNRA/R(94)4).

The task also considered the regulatory approach to the use of non-identical replacement parts.
These types of changes are characterised by replacement of defective or obsolete equipment or components
by items which appear identical in that they fit into the existing connections or components, they have the
same shape, size, colour, etc., and they deliver the same role by functioning in a similar manner. However
they are typically not a replacement part sourced from the Original Equipment Manufacturer (OEM), and
some internal parts, material specifications, and other attributes could vary. The decision to regulate them
as modifications, or replacements could impact on the degree of licensee and regulatory scrutiny.

4.2 Discussion group members
Group 3 Group 4
Paul Smith, United Kingdom* Pierre Barras, Belgium*
Didier Degueldre, Belgium Gilles Hermans, Belgium
Jara Depuydt, Belgium Nicolas Noterman, Belgium
Dean Hipson, Canada Hana Renova, Czech Republic
Martti Vilpas, Finland Kim Wahlstrom, Finland
Istvan Mészaros, Hungary* Paul Berenguier, France
Yusuke Kasagawa, Japan* Simone Stratmann, Germany
Marek Jastrzebski, Poland A.P. (Arvind Paul) Garg, India*
Petr Rubtsov, Russia Francisco José Gallardo Macia, Spain
Adnan Kozarcanin, Sweden*

(*) WGIP members
4.3 Pre-workshop questionnaire

For preparation of the workshop, participants were invited to supply their national inspection approaches
used according to the following contained in the appendix (NEA/CNRA/R(2016)2/ADD1).
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44 Opening presentation

To provide the two discussion groups with a common basis for discussing the topic, Mr Paul Smith (UK,
ONR) made a presentation summarising the different responses that he had received to the pre-workshop
questionnaire that had been sent to the participants prior to the workshop itself.

The conduct of inspections for plant modifications was addressed at a previous International WGIP-
workshop in Helsinki on 23-25 May 1994 (NEA/CNRAJ/R(94)4). Delegates at the 2016 workshop were
provided with a summary of the commendable inspection practices that had been derived from the 1994
workshop. An important finding from the review of responses to the pre-workshop questionnaire was that
the majority of countries adopt the same regulatory approach for temporary and permanent modifications.
Hence, review and validation of previous work in this area was a key starting point for the group
discussions.

Twenty countries provided responses to the pre-workshop questionnaire and a review of the answers
provided the following observations:

Temporary modifications

- A number of countries have a definition for temporary modifications (Belgium, Canada, Czech
Republic, Germany (one RB) Hungary, Mexico, Slovenia and Spain).

- The definition of temporary modification is not consistent:
o time limited, typically: few weeks (Germany), 3 months (Mexico) to 1 year;
o required for unforeseen operational or safety needs (Spain, Mexico);
o low safety significance (Germany, Slovenia).

- The majority of countries adopt the same regulatory approach for temporary and permanent
modifications.

- Some countries have less stringent requirements for temporary modifications (Belgium, Hungary,
Germany (one RB), Slovenia), generally because they are of lower safety significance.

- Some countries that reported a different regulatory approach for temporary modifications noted a
need to monitor compliance with time limits (Canada, Mexico, Slovenia, Sweden).

- All countries inspect temporary modifications as part of their compliance programmes.

- The majority of countries use the same inspection approach for temporary and permanent
modifications. This will include change control processes and sampling of specific modifications.

- Most countries select (temporary) modifications for inspection based on safety significance.
- Inspection of (temporary) modifications may also be based on:

o previous experience (Slovak Republic);

o location (housekeeping) (Sweden);

o as they occur (USA).

- A number of countries reported that the aggregation and interrelation of temporary modifications
should be considered by the licensee in the safety analysis.

- There are opportunities for the RB to consider the aggregation/interaction of temporary
modifications at safety review of the modification, routine inspection and periodic review.
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- Quality management principles and the competence of the design organisation may be considered
by the RB (Finland).

- Checks are made by the RB that temporary modifications do not interact with other SSCs
(Germany).

- RB requires limits on the number and duration of temporary modifications (Sweden).

- Some countries noted that the matter is not specifically addressed or that such a check may be
difficult.

- The majority of countries require RB permission for a temporary modification, depending on the
safety significance, licensing basis or screening criteria.

- Generally, no specific permissions were identified for starting, extending, removing or making
permanent a temporary modification.

- Temporary modifications — Examples of inspection scope:

o Sample based on risk informed insights
o Check modification is classified/graded correctly
o Check that a safety evaluation has been completed
o Check interactions assessed if several temporary modifications exist
o Check compensatory measures are in place and assumptions correct
o Check implementation is in accordance with safety case/technical standards/ documentation
o Check compliance with legal requirements and licensee procedures
o Check adequacy of documentation
o Check commissioning, inspection and testing
o Visually inspect temporary modification on-site
o Check adequacy of operator aids (labels and tags)
o Check awareness of operators of temporary modifications
o Check if temporary modifications have caused problems or negative impact
o Check is temporary modifications are still necessary
o Check licensee has a system for tracking, review and removal
o Check removal within the approved time period
o Check any extensions to time period are justified
o Check that number of temporary modifications is minimised.

- Temporary modifications — Examples of difficulties:
o Process for approval not formalised
o Temporary modifications remain in place longer than intended
o Discrepancies in documentation or technical justification
o Temporary modifications not identified on plant

o Compensatory actions or controls not adhered to
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o Technical standards do not meet nuclear safety requirements

o Implementation before safety evaluation completed

o Operators not aware of temporary modifications

o Temporary (weld) repairs difficult to assess for limited life

o Circumstances may be unique and therefore difficult to evaluate

o Same as for permanent modifications;

Non-identical replacement parts

4.5

- There was a wide variation in responses from countries regarding when plant changes may be
treated as a replacement rather than a modification. The range of responses were as follows:

o Safety function is unaffected
o Original specification/design/performance requirements met
o Same fit, form and function
o Original specification met and manufacturer is the same
o Original specification and qualification requirements met
o Technical requirements met and supplier is approved
o Component/part has been gualified
o Component part is identical,
- Examples of RB oversight activities:
o Inspection of engineering change/modification process
o Inspection of maintenance
o Inspection of quality assurance process and records
o Inspection of compliance with qualification process

o Inspection of safety management system.
Group discussion summary

The discussion groups identified a number of areas for in-depth discussion. As follows:
- Definition of temporary/permanent modification or temporary configuration
- Factors taken into account when considering a graded approach to temporary modifications

- The validity of commendable inspection practices for modifications from the 1994 workshop and
their applicability to temporary modifications.

- Additional inspections for temporary modifications

- The appropriate balance between process based and performance based inspections by the RB
(document/desktop review verses field verification)

- Ensuring that temporary changes in plant configuration are controlled and time limited to prevent
them from remaining in the field for an extended period of time;
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- The oversight process that the RB can use to check that non-identical replacement parts will not
affect safety

- Specific considerations on temporary modifications of software-based equipment.

Definition of temporary modification

Based on the answers from the questionnaires, there is no consistent definition of a temporary modification
(or configuration change). The discussion groups agreed that temporary modifications are characterised by
the following features:

- Temporary modification is a change in plant configuration, SSC’s, procedures, organisation,
practices,... for a limited period of time specified beforehand and justified.

- Temporary modifications shall not lead to violation of existing licence.

- It may be necessary to implement a temporary modification in response to operational
requirements, as a short term solution until a permanent modification can be appropriately
reviewed and implemented.

- They are preferably applicable to low safety significant changes (e.g. operational/economic
requirements).

- Due to emergent issues, there may be a need for a temporary modification before a permanent
repair can be implemented

Graded approach to classifying modifications

The graded approach used by licensees for classifying permanent and temporary modifications is a key
factor in determining whether a submission is made by the licensee for review by the RB. The discussion
groups developed a commendable practice to assist RBs with the evaluation of licensees’ graded approach
to the classification of modifications.

Review of the 1994 commendable inspection practices

Review of the 1994 commendable inspection practices for modifications was undertaken by the discussion
groups because the majority of countries use the same inspection approach for temporary and permanent
modifications. It was noted that the 1994 commendable inspection practices have an emphasis on large and
complex modifications which are planned well in advance and may be authorised in stages. Whereas
temporary modifications are typically associated with emergent issues and are less complex. Also, issues
such as plant status and operability are more important in the case of temporary modifications.
Nonetheless, the 1994 commendable inspection practices were confirmed as being valid and applicable to
temporary modifications.
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1994 Commendable Inspection Practices - All Modifications - Changes
All modifications should be classified by the licensee according to safety significance. This
may indicate to both the licensee and the regulatory body the degree of safety assessment that

is needed.

Assessment by the regulatory body may comprise of:
- applicability of design standards, safety classifications and reasons for modification

- review of lic safety nent, design calculations, documentation and
arrangements for radiation protection, where appropriate
risk assessment

- licensee consideration of OpEx

- quality assurance plans

- component qualifications and construction testing, e.g., weld examinations

- commissioning programmes and results

- limits and conditions both during commissioning and during subsequent normal
operation

- maintenance and testing arrangements

- operability and plant status (particularly during commissioning)

The regulatory body authorises modifications of high safety significance before they are
brought into full operation. Large and complex modifications are often authorised in stages, by
separately authorising the manufacturing, construction, commissioning, and full operation

phases.

The regulatory body should review the licensee’s processes and procedures for controlling modifications
and that it is applied correctly

The regulatory body can sample planned medifications of lower safety significance and

intervene where necessary.

The regulatory body/authorised inspection authority checks
- implementation of quality assurance programmes
- the fabrication, testing and commissioning activities including
- design, installation, assembly control and implementation
- installation procedures
- operator training activities
- changes to operating and emergency procedures
- as-built-documentation
- test and commissioning/decommissioning procedures
- test and commissioning results
- compliance with legal requirements and licensee procedures

- visual inspection of the modification on site, if possible

The regulatory body/authorised inspection authority witnesses checks at hold points specified by the
regulatory body, such as hold points during manufacture, installation, and commissioning. This inspection

approach may apply particularly during large and complex modifications.

Necessary changes to the existing (1994) commendable practices
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Inspection of temporary modifications

The discussion groups made the following observations:
- There is a need for the RB to be more proactive when dealing with temporary modifications.
- Some inspection activities may be delegated by the RB to an inspection agency.

- The temporary modification process should not be used to by-pass the permanent modification
process.

- It is important for the RB to have a balanced approach between the inspection of
(document/desktop based) processes and performance (field) based inspection activities.

The discussion groups developed a number of commendable practices to assist RBs with the
inspection of temporary modifications.

Non-identical replacement parts

The discussion groups noted that the variation of a non-identical replacement part, compared to the original
that is permitted by RBs for a replacement to be exempt from the modifications process is not consistent.
But all approaches require the safety function to be unaffected

Issues that potentially require or result in licensees using non-identical replacement parts include:
- The loss of original equipment manufacturers/suppliers.
- The introduction of fraudulent components into the supply chain.
- The potential for manufacturers/suppliers to change the specification of equipment without
alerting the licensee.
Temporary software modifications

The temporary modification of software was examined by the discussion groups. It was concluded that the
temporary modification of software —based equipment should be limited to changes of user configurable
parameters only.

4.6 Conclusions and closing presentation

The following commendable inspection practices were developed by the discussion groups during the
workshop. The results were presented to the workshop participants by Mr Paul Smith (UK, ONR).

Temporary modifications

CP1: The inspector should review licensee documentation to ensure that there is a satisfactory definition of
temporary modifications and ensure that the licensee has a process in place accordingly

CP2: The inspector should verify by sampling that the licensee is following their temporary modifications
process and maintaining any necessary records

CP3: The inspector should review trends in the licensee’s performance in controlling temporary
modifications (e.g. compliance with specified time limits)

CP4: The inspector should verify by sampling that the licensee has documented the justification before
extending time limits for temporary modifications
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CP5: The RB should evaluate the licensee’s graded approach to classifying modifications, taking the
following factors into account:

- How the approach considers SSCs

- How the approach takes account of equipment category and classification

- How the approach takes account of plant systems credited in the technical specifications
- How the approach makes use of quantified risk assessment

- How the approach takes account of complexity and the use of proven methods

- How the approach takes into account the worst case consequences of implementing the
modification.

CP6: The RB should develop inspection procedures related to temporary modification

CP7: The RB should use a graded approach when selecting a sample of temporary modifications for
inspection

CP8: Check that the licensee has used an approved process for the implementation of temporary
modifications

CP9: Check that temporary modifications are classified/graded correctly and that a safety evaluation has
been completed and documented

CP10: Check that interactions have been assessed by the licensee if several modifications exist
CP11: Check that any required compensatory measures are in place and effective

CP12: Check that documentation affected by temporary modification is appropriately marked in master
documentation and controlled copies

CP13: Check the adequacy of operator aids (labels/tags/instructions)
CP14: Check that operators are aware of any temporary modifications, as appropriate, especially:

- the impact on plant operation

- safety limits and conditions of the implemented temporary modification.

CP15: Check that licensee staff pays the same attention for temporary modification as for permanent
modifications (safety culture issue...)

CP16: Check that adequate maintenance, inspection and testing of temporary modifications is in place and
conducted appropriately

CP17: Licensee periodically reviews the state of temporary modification taking into account the safety
limits and changes in operational states

CP18: Check that the licensee has a system for tracking, review and removal of temporary modifications
(Database for global overview)

CP19: Consistency between field observation and information within database
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CP20: Check that temporary modifications have been removed within the approved time period (hardware
and documentation) and that removal is complete

CP21: Check that plans developed by the licensee (especially outage activities) gives adequate priority to
removal of temporary modification as soon as possible

CP22: Check that the number of temporary modifications in place is minimised.
Non-identical replacement parts

CP23: In order to ensure that non-identical replacement parts do not affect safety through plant
obsolescence, the RB should verify implementation of an ageing/asset management process by the licensee

CP24: The RB should verify the implementation of an appropriate quality control/management programme
for suppliers/vendors

CP25: Inspectors should sample check that replacement parts meet the specified safety requirements. This
may be done during inspection of maintenance, modifications, QA/QC or equipment qualification

Temporary software modifications
CP26: RB inspections should include the verification that:

- Temporary modification of software-based equipment is limited to changes of user configurable
parameters only.

- Validation can be done by review of logbooks or system logs to ensure the correct
implementation.
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5. TOPIC C: THE INSPECTORS’ROLE IN THE ENFORCEMENT PROCESS

5.1 Opening presentation

To provide the two discussion sub-groups with a common starting point for discussions, Mr Jukka Kupila
made a presentation summarising the different responses he received to the pre-workshop questionnaire
that has been sent to the participants prior to the workshop itself.

Recognising the fact, that enforcement is a key regulatory function and acknowledging the previous
WGIP report called “Regulatory Inspection Practices to Bring About Compliance”
[NEA/CNRA/R(2005)1]. This report already describes that RB have available a series of graded
enforcement options from oral advice and cautions, written letters and requirements into license
withdrawal and prosecution in courts.

Nineteen countries provided responses to the pre-workshop questionnaire. The review of these
answers showed the following:

5.2 Questionnaire and evaluation of answers

Question 1.1
What is the starting point for the enforcement process in regulatory inspections conducted by the
inspector (e.g. a finding, a non-compliance, a violation, a wilful violation, etc.)?

Not generally fixed, varies from country to country.
In most countries in principle any (significant) finding of a non-compliance, deviation or violation to

procedures, licences, standards, regulations, requirements or acts etc. A higher level kind of offence like
“wilful” is not necessary.

Question 1.2
What is the inspectors’ role in evaluating the safety significance of the finding, non-compliance or
any violation mentioned above?

In most countries the inspector is responsible for some kind of an “initial safety evaluation”.

In most countries the inspectors’ initial safety evaluation serves as a basis to for enforcement process by
the RB.

In some countries the inspector decides by himself to start the enforcement process.

Some countries noted explicitly that the inspector has to take protection measures in case of immediate
danger.

Question 2.1
With respect to the graded enforcement options of the RB listed in foreword, what is the limit of the
inspectors’ authority?

In some countries the inspectors’ authority is limited to identifying and assessing of findings.
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In some countries the inspectors’ authority is limited to the lower level of enforcement options like giving
advice, oral and written cautions, letters etc.

In some countries, at least in principle, there is no limit, especially in the case of imminent danger.

In most countries the enforcement process may be initiated by the inspector, but will be adopted and
completed by the RB.

Question 2.2
Does the inspector have discretion to choose enforcement options?

In some countries the inspector has no discretion, mainly in those countries where the enforcement process
is adopted by the RB. In some countries the inspector has discretion, mainly in those countries where the
inspector’s authority includes enforcement options.

Question 2.3
How is the enforcement power given to inspector? (i.e. directly by legislative power; indirectly by
internal RB processes; etc.)

In most countries power is given directly by legislative power. Some countries power is given indirectly by
internal RB processes, where as in couple of countries, there is no enforcement power given to inspectors.

Question 2.4
How does the inspector participate in the enforcement process of the RB once it has started?

In most countries the inspector participates in the enforcement process of the RB from beginning to the
end.

In some countries the inspector role is limited to identifying and assessing of findings and reporting.

Question 2.5
Is there any written guidance for the inspectors concerning the RBs enforcement processes? Please
describe briefly what kind of guidance or technical tools are available to the inspectors.

In most countries there is written guidance, internal guidance was in form of policies, procedures, manuals
etc.

Question 2.6
How does the RB ensure consistency in the inspectors’ behaviour in the enforcement processes?

In most countries the enforcement process is discussed with or carried out by the RB’s management.

In some countries the enforcement process is detailed in the procedures or written enforcement policy or
law.

Question 2.7
Are the inspectors specifically trained in the topic of enforcement?

According to national practice of enforcement.

In some countries there is a detailed enforcement process and there usually is topical training on
enforcement.

If enforcement is done only by the RB’s management then there is usually a more general type of training.
In some countries inspectors do not have enforcement powers so there is no training.

Question 3.1
Please describe briefly inspectors’ role.

In most countries the inspector need to verify closure of the issues.

In some countries there is an inspection to verify closure of the issues.
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Question 4
What issue would you like to discuss during the workshop?

Main themes were:

- Monetary penalties/fines

- Graded approach to enforcement
- Inspectors’ authority

- Enforcement process

- Inspector skills and training.

5.3 Discussion group members
Group 5 Group 6
Jukka Kupila, Finland* Julio Crespo, Spain*
Yves Van den Berghe, Belgium An Wertelaers, Belgium
Anupama Persaud, Canada Miroslav Jakes, Czech Republic*
Yves Guannel, France* Sergey Khlabystov, Russia*
Patric Scheib, Germany Sebastjan Savli, Slovenia*
Koji Takiyoshi, Japan Karoline Gotlén, Sweden
Marcin Dabrowski, Poland* Daniel Billeter, Switzerland
Ami Patel, USA Stephen Saunders, United Kingdom
Tim Kobetz, IAEA*

(*) WGIP members
54 Group discussion summary

Discussions were held in two subgroups, both having independent discussions with an opportunity to
exchange opinions and results of their work during the workshop. Final conclusions were compiled by the
two topic leads from WGIP to reflect the discussions and with an effort to harmonise conclusions. The
groups identified

Commendable Practices (CP) and Observations, seen as general agreement or already established
international safety standards for a RB. Discussions were open and informative with participants sharing
their practices and experiences for the discussion groups.

55 Conclusions and closing presentation

The following conclusions emerged from the discussions during the workshop. (Note — These conclusions
and the accompanying commendable practices are based on workshop discussions and do not reflect a
consensus NEA opinion. Nevertheless, they can be utilised as a general benchmark for basic comparisons
of those issues with inspectors from participating countries share).

Although the discussions in the two discussion sub-groups were different, the two sub- groups
agreed in following CP as a common result. The results were agreed and modified by both subgroups in a
joint group meeting before the closing presentation. Closing presentation was given by Mr Jukka Kupila
and following commendable practices were identified.

CP1: RB need a transparent enforcement process that is consistently implemented, based on the needs of
the regulatory framework, that builds trust with the licensee and other stakeholders
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CP2: Consistency in the implementation of enforcement actions should be supported by the following:
- Enforcement policy, procedures etc.
- Support by management / review panel / enforcement specialist
- Initial and continuous training on practical implementation of enforcement techniques

- Knowledge transfer among inspectors by regular meetings, seminars, workshops, electronic fora,
cross-site-inspections.

CP 3: RB should have a process for addressing differing professional opinions during the enforcement
process

CP 4: Inspectors should have the questioning attitude and human interaction skills to appropriately
challenge licensees when imposing enforcement actions

CP 5: A memorandum of understanding with other RBs, such as occupational health and safety, should be
in place where authority is outside the jurisdiction of nuclear regulatory body.

CP 6: RB should carry out a follow-up inspection on licensee’s response to enforcement action to ensure
continued compliance

During the final evaluation of the work of the both subgroups, some of the identified commendable
practices were considered to be already something that is existing practice or requirement for RB. These
issues were identified as observations. However, many of these observations are important and beneficial
of the participants and were considered important to be recorded in the proceedings if this workshop.
Identified observations were as follows:

1. RB should have effective enforcement tools available to carry out enforcement actions.

2. RB should have a evaluation of effectiveness of RB’s enforcement actions (internal/external).

3. Although it is understood that safety is licensee’s prime responsibility, inspectors should have the
authority to direct actions when confronted with conditions that pose imminent danger.

4. RB should have the authority to require licensee to address emerging safety issues with
implementation within appropriate time frame.

5. RB’s enforcement policy should have the capability to administer monetary penalties and should
be legally bounded and a well-defined formal process.

6. The impact of media attention to enforcement actions can be more significant to the licensee than
the actual financial impact and it may result in increased public/stakeholder interest and/or high
economic side effects.

7. RB should evaluate the timeliness of corrective actions proposed by the licensee.

8. RB should document observations and facts that lead to or have the potential to result in
enforcement actions.
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6. GENERAL WORKSHOP CONCLUSIONS

Overall discussions between the various participants both in discussion group sessions and throughout the
workshop were extensive and meaningful. Ideas and practices regarding regulatory inspection activities
were exchanged and it can be foreseen that these ideas will provide improved expertise when being applied
in the future. WGIP members continue to agree that: “The workshops on regulatory inspection practices
held by the CNRA Working Group on Inspection Practices, continue to provide a unique opportunity for
inspectors and inspection managers of NPPs to meet and share and exchange information.”

The topic chapters include the conclusions and CPs that evolved from the various group discussions.
CPs are extracts from the topics, which were discussed by the workshop participants and were thought to
be reference for member countries. These are neither international standards nor guidelines. Each country
should determine inspection practices, considering its own historical, social and cultural backgrounds and
the CPs can be useful references when each country improves it inspection practices.
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7. WORKSHOP EVALUATION

7.1 Evaluation form results

All participants at the workshop were requested to complete an evaluation form. The results of this
guestionnaire summarised below, are utilised by WGIP in setting up future workshops and to look at key
issues for in the programme of work over the next few years. Of the 58 total participants 32 responses were
received.

The evaluation form, which was similar to ones issued at previous workshops, asked questions in
four areas: general - workshop objectives, workshop format, workshop topics and future workshops.
Participants were asked to rate the various questions on a scale of one to five, with one being a low (poor)
score and five being a high (excellent) score. Results are provided in the following charts (which also
reflect scores from the previous workshops - for comparison purposes) along with a brief written summary.

General
7.2 Suggested future topics

Participants were asked to provide their input on potential future topics. While no specific analysis was
applied to the results, WGIP and the CNRA will evaluate these and use them in proposing topics for future
workshops. The topics mentioned were as follows:

Non-identical component replacements (in more depth)

Spare parts and non-identical replacements

Inspection of Digital 1&C installation/modifications

Ageing management inspection

Ageing issues and loss of supplies

Inspection of components on new ageing mechanisms or effects of ageing
Commercial grade dedication programmes

Quality Assurance Programmes

How to inspect NCSFI issues?

Post Fukushima Daiichi Modification Inspections

Inspection of Safety Culture

Inspection of Human and Organisational factors

How to inspect safety culture during transition from NPP operation to decommissioning
Inspection for assessment of safety culture of an organisation

How to inspect decreasing safety culture?

Safety Culture inspections analysis and trending by the regulatory body
Assessment/inspection of safety climate/culture

Inspection Techniques

Inspection Best Practices
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Knowledge transfer from experienced to new inspectors
Inspection of Main Control Room Activities

Inspection of new installations (during commissioning)
Inspections limited to waste on-site

Inspectors’ role during start-up after a long outage

Inspection of non-routine activities

Implementation risk-oriented approach to inspections

Design Basis Inspections

System Design Basis Inspections (with multi-disciplinary staff)
Long term operation inspections

Planning issues related to inspections of various different projects
Coherency of Inspection findings among inspectors in the same organisation
Event reporting criteria

Leadership building/development

Documentation and Communication of Inspection Results
Inspection Programme Optimisation

Continue with transition phase

Graded Approach Standards

Emergency Preparedness and Response Arrangements
Maintenance Effectiveness of Power Plants

Fuel Handling (especially for transition phase/decommissioning)
Risk significance of Fire Protection at NPP

Inspection of Fire Protection

Effectiveness of Regulatory Enforcement

Subcontractors

How to deal with potential safety issues limited with justified continued operation

Additional Comments Received:
General:

CNRA should facilitate the use of results in their own countries. Sometimes it is too much for a single
inspector to influence the RB.

Exchange of information was in a cordial atmosphere and the participants shared their experiences on the
topic.

Availability of projector in WG rooms could be useful to support the work and facilitates the consolidation
of outcomes.

In transition phase Japan, Germany, Belgium, Switzerland and Canada were involved in our group.
Experience from Russia was missed.

Thank you Topic Leaders!
Workshop Format:
Changes in organisation; please give information earlier; last minute changes are not helpful

Screen and compute availability for recording results.
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The format of the workshop provided opportunity to focus discussions on the topic to arrive at
commendable practices

More time for discussion would be helpful.

Discussion in the groups was very important---exchange of experience. It is a very good method to use flip
charts to record and to use persons for recording.

Workshop Topics

Topics were relevant and discussions adequately addressed the topics.

The topics included in the second topic (temporary modifications and non-identical replacements) are not
directly related. They should be treated separately (2 different groups), with people experienced in each
specific topic (probably requires different backgrounds) and with time enough to deal in depth the topic on
non-identical replacements.

Other Comments:

The room for common meetings was a bit inconvenient since the presentation slides could not been seen
behind the audience.

Thank you very much for the organisation.
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BELGIUM

ASSELBERGHS, Dirk
BARRAS, Pierre

BENS, Jan

DE BOECK, Benoit
DEGUELDRE, Didier
DEPUYDT, Jara

HERMANS, Gilles

JUANOS CABANAS Cristina
MOMMAERT, Chantal
NOTERMAN, Nicolas

VAN CUTSEM, Kristof

VAN de BERGHE, Yves

VAN HAESENDONCK Michel
VAN WONTERGHEM, Frederik
WERTELAERS, An

CANADA

HIPSON Dean
LEBLANC, Alexandre
PERSAUD, Anupama

CZECH REPUBLIC
JAKES, Miroslav
RENOVA, Hana
FINLAND

KUPILA, Jukka
VILPAS, Martti
WAHLSTROM, Kim

FRANCE

BERENGUIER, Paul
GUANNEL, Yves
VEYRET, Olivier
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8. LIST OF PARTICIPANTS
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Bel V
Bel V
Bel V
Bel V
Bel V
Bel V
Bel V
Bel V
Bel V
Bel V
Bel V
Bel V
Bel V
FANC
Bel V

Canadian Nuclear Safety Commission
Canadian Nuclear Safety Commission
Canadian Nuclear Safety Commission

State Office for Nuclear Safety
State Office for Nuclear Safety

Radiation and Nuclear Safety Authority
Radiation and Nuclear Safety Authority
Radiation and Nuclear Safety Authority

Autorité de Sareté Nucléaire (ASN)
Autorité de Sareté Nucléaire (ASN)
Autorité de Sareté Nucléaire (ASN)
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GERMANY
BUCHHOLZ, Marcel

PAPRA Matthias
GLOCKLE, Walter
SCHEIB, Patric
SCHEIB, Helmet

STRATMANN, Simone

INDIA
GARG, Arvind Paul

JAPAN

KASAGAWA, Yusuke
KIMURA, Junichi
TAKIYOSHI, Koji
KOREA

LEE, Chang Ju

POLAND
DABROWSKI, Marcin
JASTRZEBSKI, Marek
RUSSIA
KHLABYSTOV, Sergey
RUBTSOV, Petr
SLOVENIA

SAVLI, Sebastjan

SPAIN
CRESPO, Julio

GALLARDO MACIA Francisco José

SWEDEN

GOTLEN, Karoline
KOZARCANIN, Adnan
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Gesellschaft fur Anlagen- und
Reaktorsicherheit GRS mbH

Gesellschaft fur Anlagen- und
Reaktorsicherheit GRS mbH

Ministry of the Environment Baden
Wiirttemberg (UM BW)

Ministry of the Environment Baden
Wirttemberg (UM BW)

Bundesamt fur Strahlenschutz

Fachbereich Sicherheit in der Kerntechnik
Ministry of the Environment Baden
Wirttemberg (UM BW)

Atomic Energy Regulatory Board (AERB)

Nuclear Regulation Authority (NRA)
Nuclear Regulation Authority (NRA)
Nuclear Regulation Authority (NRA)

Korea Institute of Nuclear Safety (KINS)

National Atomic Energy Agency (PAA)
National Atomic Energy Agency (PAA)

Rostechnadzor
FSUE VOS

Slovenian Nuclear Safety Administration

Consejo de Seguridad Nuclear (CSN)
Consejo de Seguridad Nuclear (CSN)

Swedish Radiation Safety Authority
Swedish Radiation Safety Authority



SWITZERLAND
BILLETER, Daniel

FIERZ, Hans Rudolf

UNITED KINGDOM

SAUNDERS, Stephen
SMITH, Paul

UNITED STATES

PATEL, Ami
REGAN, Christopher

International Organisations

KOBETZ, Timothy
NIEH, Ho

NEZUKA, Takayoshi
SALGADO, Nancy
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Swiss Federal Nuclear Safety
Inspectorate (ENSI)

Swiss Federal Nuclear Safety
Inspectorate (ENSI)

Office for Nuclear Regulation
Office for Nuclear Regulation

Nuclear Regulatory Commission
Nuclear Regulatory Commission

IAEA
NEA
NEA
NEA
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9. PREVIOUS WGIP REPORTS

CNRA reports available to download for free at: www.oecd-nea.org/nsd/docs/indexcnra.htmis

o Inspection of Emergency Arrangements [NEA/CNRA/R(2013)2]
o Inspection of Licensee — Maintenance Programme and Activities [NEA/CNRA/R(2013)1]

o Proceedings of the Eleventh International Nuclear Regulatory Inspection Workshop on Experience
from the Inspection of Ageing and Equipment Qualification of Competency of Operators and of
Licensee's Oversight of Contractors — Baden, Switzerland, 21-24 May 2012
[NEA/CNRA/R(2012)6]; Appendix: Compilation of Survey Responses
[NEA/CNRA/R(2012)6/ADD1]

o Proceedings of the International Operating Experience on Utilisation of Operating Experience in
the Regulatory Inspection Programme and of Inspection Findings in the National Operating
Experience Programme and Operating Experience and Inspection Insights from the Non-
conformance of Spare Parts — Helsinki, Finland, 14-16 June 2011 [NEA/CNRA/R(2012)3];
Appendix (Compilation of Survey Responses) [NEA/CNRA/R(2012)3/ADD1]

o Proceedings of the Tenth International Nuclear Regulatory Inspection Workshop on Experience
from Inspecting Safety Culture, Inspection of Licensee Safety Management System and
Effectiveness of Regulator Inspection Process — Amsterdam, the Netherlands, 17-19 May 2010
[NEA/CNRA/R(2010)5]; Appendix of responses [NEA/CNRA/R(2010)6]

e Inspection of Licensee's Corrective Action Programme [NEA/CNRA/R(2010)7]

e Proceedings of the Ninth International Nuclear Regulatory Inspection Workshop on Training and
Qualification of Inspectors, Integration of Inspection Findings and Inspections of New Plants
Under Construction, Porvoo, Finland, 1-5 June 2008 [NEA/CNRA/R(2010)1]; Appendix
(Compilation of Survey Responses) NEA/CNRA/R(2010)2

o Fire Inspection Programmes [NEA/CNRA/R(2009)1]

e Proceedings of the CNRA Workshop on Inspection of Digital 1&C System: Methods and
Approaches, Garching, Germany, 24-26 September 2007 [NEA/CNRA/R(2008)6]

o Proceedings of the Eighth International Nuclear Regulatory Inspection Workshop on How
Regulatory Inspections Can Promote or Not Promote Good Safety Culture, Inspection of
Interactions Between the Licensee and Its Contractors, and Future Challenges for Inspectors —
Toronto, Canada, 1-3 May 2006 [NEA/CNRA/R(2007)1]; Appendix — Compilation of Survey
Responses [NEA/CNRA/R(2007)2]

o Regulatory Inspection Practices to Bring About Compliance [NEA/CNRA/R(2005)1]

e Proceedings of the Workshop on Risk-Informed Inspection, Inspection of Performance of Licensee
Organisation, and Inspection Aspects of Plants Near or at End of Life — Fekete-Hegy, Hungary,
26-29 April, 2004 [NEA/CNRA/R(2005)4]; Appendix — Compilation of Survey Responses
[NEA/CNRA/R(2005)5]

e Comparison of Inspection Practices of Research Reactors in Relation to the Practices Carried Out
at Nuclear Power Plants [NEA/CNRA/R(2004)1]
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Proceedings of the Workshop on Regulatory Inspection Activities Related to Inspection of Events
and Incidents, Inspection of Internal and External Hazards and Inspection Activities Related to
Challenges Arising from Competition in the Electricity Market — Veracruz, Mexico, 28 April-

2 May 2002 [NEA/CNRA/R(2003)1]; Appendix - Compilation of Survey Responses
[NEA/CNRA/R(2003)2]

Inspection of Fuel Cycle Facilities in NEA Member Countries [NEA/CNRA/R(2003)3]
Nuclear Regulatory Inspection of Contracted Work Survey Results [NEA/CNRA/R(2003)4]

Proceedings of the Workshop on Regulatory Inspection Activities related to Radiation Protection,
Long Shutdowns and Subsequent restarts, and the Use of Objective Indicators in Evaluating the
Performance of Plants — Baltimore, MD, USA 15-17 May 2000 [NEA/CNRA/R(2001)4];
Appendix [NEA/CNRA/R(2001)5]

Inspection of Maintenance on safety Systems During NPP Operation [NEA/CNRA/R(2001)6]
The Effectiveness of Nuclear Regulatory Inspection [NEA/CNRA/R(2001)7]
The Effectiveness of Licensees in Inspecting the Management of Safety [NEA/CNRA/R(2001)9]

Status Report on Regulatory Inspection Philosophy, Inspection Organisation and Inspection
Practices [NEA/CNRA/R(2001)8]; Paris, 1994 [NEA/CNRA/R(94)3]; Paris, 1997
[NEA/CNRA/R(97)3; also OECD/GD(97)140]

Commendable Practices for Regulatory Inspection Activities [NEA/CNRA/R(2000)2]

Regulatory Practices for the Decommissioning of Nuclear Facilities with Special Regard to
Regulatory Inspection Practices [NEA/CNRA/R(99)4]

Proceedings of the Workshop on Regulatory Inspection Practices Related to Older Operating
NPPs, Risk Evaluation and Licensee Resource Commitment, Prague, Czech Republic, 8-11 June
1998 [NEA/CNRA/R(99)2]

Comparison of the Inspection Practices in Relation to the Control Room Operator and Shift
Supervisor Licences [NEA/CNRA/R(98)1]

Inspection of Licensee Activities in Emergency Planning [NEA/CNRA/R(98)2]

Performance Indicators and Combining Assessments to Evaluate the Safety Performance of
Licensees [NEA/CNRA/R(1998)3]

Regulatory Inspection Practices on Fuel Elements and Core Lay-out at NPPs
[NEA/CNRA/R(97)4]

Proceedings of an International Workshop on Regulatory Inspection Activities related to
Inspection Planning, Plant Maintenance and Assessment of Safety — Chester, United Kingdom,
19-23 May 1996 [NEA/CNRA/R(97)1; also OECD/GD(97)62]

Inspector Qualification Guidelines [NEA/CNRA/R(94)1]

Conduct of Inspections for Plant Modifications, Event Investigations and Operability Decisions,
Proceedings of an International WGIP-Workshop Helsinki, 23-25 May 1994 [NEA/CNRA/R(94)4
— OECD/GD(95)14]

Proceedings of the International Workshop on Conduct of Inspections and Inspector Qualification

and Training — Chattanooga, Tennessee, 31 August-3 September 1992
[NUREG/CP-0128; also NEA/CNRA/R(92)3]

Proceedings of the CSNI Specialist Meeting on Operating Experience Relating to On-site
Electronic Power Sources — London, United Kingdom, 16-18 October 1985 [No. 115, February
1996]
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10. WORKSHOP OPENING PRESENTATION 1

C.
o C
13th International Nuclear
Regulatory Inspection Workshop

Jan Bens
Director-General

Federal Agency for Nuclear Control
FANC)

&

N i< 2
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Welcome

+ Welcome to Belgium

+ Welcome to Bruges
+ Welcome to the WGIP workshop

N 5 5

FANC & BelV

« FANC
— Public service organisation

— Independent, reports to Parliament through the
Minister of Security and the Interior

— Mission : “to ensure protection of workers, the
population and the environment against the hazards
of ionizing radiation”

- Areas of work

— Information, regulation, authorization, inspection,
enforcement, emergency situations |

— All users of ionizing radiation (from NPP to dentists)
— Also covers security and safeguards

N i 2
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Enforcement

 In August 2015: first formal enforcement
action against the licensee of an NPP

— Safety culture deficiencies, resulting in formal
violations of the licensing conditions

— Public prosecutor
— Action plan ongoing

N 5 5

This workshop

+ A tool to improve
« Commendable practices
« High expectations from NEA - WGIP

N i 2
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Share experience

» Continuous improvement
— Regulatory body
— Licensee

» Detect, share and develop commendable
practices

» Learn from each other
— Crossed inspections

N 5 5

Our goals

» Improved safety
— Operator = first line

— Design safety (stress tests, PSR, Topical Peer
Reviews, ...)

— Operational safety = inspections
* Our tools:
— Verification of regulatory compliance ,

— Promotion of continuous improvement ’
— Enhanced effectiveness of inspections /

N i 2
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Do not forget

« 3 pillars of safety:
— Technical / design
— Organizational / process & procedure
—Human

I o

Have a productive workshop !

j0gether

we protect
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11. WORKSHOP OPENING PRESENTATION 2

13th International Nuclear Regulatory
Inspection Workshop

Welcome by

Benoit De Boeck
General Manager

BeLV
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Bel V

e Bel V can boast a nuclear expertise dating
back to 1965

» Who were our predecessors?
— CORAPRO, established in 1965, and

— The SNV department of Vingotte, established
in 1969; later AVN

— CORAPRO and AVN merged in 1996
 Bel V became operational in 2008

BeLV

Bel V

e Bel V is a Foundation (thus non-profit)

e Subsidiary of the FANC (2/3 of the Board
members common)

¢ Control of the Belgian nuclear installations
in the frame of the Belgian laws and
regulations

e Belgian nuclear Regulatory Body = duo
FANC + Bel V

BeLV
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Bel V BASIC ROLE

e Technical Support of the Federal Agency
for Nuclear Control

— Nuclear Safety Assessments : Safety
Evaluation Reports

— Conformity checks of new plants or
modifications : issuance of permits

— Inspections : written reports

BeLV

Structure of control in Belgium

Authority

Licensee

responsible for safety

BeLV

47



NEA/CNRA/R(2016)2

Bel V today

e 80 employees
— 20 inspectors (generalists)

— 45 specialists (experts in one of more
disciplines)
— 15 administrative employees
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Inspection

e The majority of the regulatory inspections
by the RB are performed by Bel V

e Integrated inspection strategy FANC-Bel V

e Yearly inspection programme established
in close collaboration FANC-Bel V

e Communicated to each licensee

e Recent addition to the programme:

— Collection and analysis of safety culture
observations

BeLV

WGIP

e Created by CNRA 25 years ago

e \Very practical group
— People performing the same job in the field

— Meetings in different countries with technical
visits

— Organisation of workshops
— Creates a very useful network

BeLV
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Workshops

e Promotes direct contacts between peers
e Compare practices and opinions

e Get to know who can help you in case of
need, e.g.:
— NPP restart after long shutdown

o Excellent driver for continuous
improvement

BeLV

This workshop

e Themes chosen are important and
relevant today:

— Transition phase from operation to permanent
shutdown

— Inspection of modifications (special focus on
obsolescence and disappearance of suppliers)

— Role of inspectors in the enforcement process

BeLV
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Location and setup for the workshop were
chosen to foster effective and efficient work

I wish you a productive meeting

] BELV
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12. HOST COUNTRY PRESENTATION

== FOR NUCLEAN SOENCE AND TECHND

Ethical Aspects of Radiation Protection

Gaston Meskens

Science & Technology Studlies Unit, SCK-CEN (Belgium)

Centre for Ethics and Value Inquiry, University of Ghent {Belgium)
gaston.meskens @scicen. be

13* Internationa! Nuclear Regulatory Inspection Workshop
Bruges, 20 Apri 2016

TokE
SRR STATE Of PEEETEN PRCATER, 13% NOURETRAE NOGR? FAUETOR MATEA WORDID, Bogk, 0 20 2016

STon MEal C LN -2
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Ethical Aspects of Radiation Protection

intro  The energy facts: controversy, power politics and distrust
1 Theidea of fair energy governance
2 Dealing with riskc between knowledge and faimes
3 Fairand effective risk assessment: three reflactions
4 Seeking societal trust: the challenge for science
5 The real problem (3 critical theory of modernity)
6 An ethics of care for our modern coexistence

7 Anethics of care for radiclogical protection
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intro | The energy facts: controversy, power pofitics and distrust
i The quest for climate justice
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intro | The energy facts: controversy, power pofitics and distrust
Energy as a tool for power politics

SOURCES: East Euvopean Gas Analyss, RCH CLABAUGHS TV F
The Namonal Gas Usion of Uksasine
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The subsidies issue {fosil fuels)

NEWS ENERGY POLICY MANAGEMENT TECHNOL OGY

European Investment Bank criticised for
'hypocrisy' of fossil fuel lending

The Eurcpean Unson has made €5bn of fossil fuel loans through its financial am
COSpite CArDON reduction targets 1or members

By Damean Carrington. the Guardian | 09 Dec 2011 | 0 Comments

Msens @Pwt O Comment
The workS's bigges iender 10 energy and chmate action projects aimost doubled the funds
Qiven 10 fossil Suels between 2007 and 2010, a new repod (POF) published on Tharsday
reveas
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The subsidies issue {puclear)

gust 2012
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Inconvenient news from the Financial Times (3 A
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intro | The energy facts: controversy, power pofitics and distrust
Fossil fuel use stretching: the exploration of fragile territories

The Te'egrapﬁ 0 ST ST % : Z s )
24 May 2015 Arctic drilling is inevitable: if we don't find oil in the ice,

then Russia will
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intro | The energy facts: controversy, power politics and distrust
Fossil fuel use stretching: the fracking controversy
Progress and Controversy Arrive With New Rules for
Fracking on Public Lands
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oo Mxa TRy RN - a1

56




NEA/CNRA/R(2016)2

intro | The energy facts: controversy, power pofitics and distrust
Uranium mining poliution and power politics

theguardian
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intro | The energy facts: controversy, power pofitics and distrust
Post-accident power politics and public distrust

Rifens ‘TEPCO covered up the truth about Fukushima disaster’
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Post-accident power politics and public distrust

_https://nuclearhistonywordpres.cony 2012/page/ 26/ "
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intro | The energy facts: controversy, power politics and distrust
Controversies over nuclear energy and nuclear weapons remain intermixed
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intro | The energy facts: controversy, power politics and distrust
Todays society has settled in a comfort of polarisation over the nuclear issue

o Reasoning on the acceptability of nuclear is ‘complex, but sincethe beginning,
- opinion makers have been divided into two camps
- opinion makers have been using the same arguments pro and contra

Todzy thedebate iz no longer 2 ratioés emo debate but 3 ratio&sratio debate
soience & vaiue science & value

e These camps arenow turnad into nén-overepping comfort zones mantained
by strategic and often popufist simpiifications of arguments pro/contra

e Asinajoint conspiracy, both make no effort to convince each other, but focus
on ‘the general public’

the pro-camp tries to convinge it &3 the contra canp claimsto represant it

Theresult is a2 polarisation, not (only) in the public debate but one that is deeply rooted
in the structures of politics, science and civil socisty

C 3318 3S0saN
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The idez of fair energy governance
Energy governance is 3 ‘complex socid problem’ withrisk as its centra concern

59



NEA/CNRA/R(2016)2

1| The idea of fair energy governance
What we can agree on: setting policy priorities right to minimise adverse
impact on health and the environment now and in the future

Minimise energy consumption (or thus maximise energy savings) through

- Organise 3 fair debate on howto produce what cannot bedone with1and 2
‘nasty risk-inherent energy technologies, with each other
Democracy in this sense implies that 3 society would need to be able to

decide on how to produce ‘the rest’ of its needed energy for the tme to
come: with nucleat with fossil fugls or with 2 combination of both.

£ 38 SN
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1| Theidea of fair energy governance
Fairness articulated asthe ethical principles of energy governance

3 setpeonTes for minlmiding adverse Impadt on heal® aallabie udwoioys
and ™ ervArorenet now and In e e
1 - piimise anenyy corgupion (promising
capadties:
2 - podse -a 3
Qusoueces)
3 -9 s gap Wi 2 Seliberate Use of rodear and/ov
fossil fuais - avallabiliy (ecresiogy)
persral pirdpies  precoution protection partidpation, scoountabisty - Seabiisy, efNdency

- Mtasonabie coft
< foswra polines of cooperation on local and global

Scale (among comeianiTes, Mgions & naton suaws) {acceptabie) risic
geranl pindpies the ‘godal comenons’, burdon sharing - pournzal haew w0 heait
And T SIARYENEIR
< erdom sffordabie acecs 10 enenyy Tor &l for ®is and (- potanmal misuss)
N QENSIATONG, RSDECING IOZa] COMRIas and e
gerarnal panopes squaiiny, Ty

< ergom transparency of masas, enforced by mgdaton
piranal pirdpias GCCOUMaRENtY, CONpOrate SOJa resporsiiity

= Thera s no raticnal Inkbatwesan the ethicd prncgles of enargy govarnance and the
critaria for vailabla enargy tachnologias to mast or raspactthass princolas.

Tharefore —+  faimess also relates to technology assessment, or thus to the waywe maie sense of
the promises of capacities and the acceptability of risks of anergy tachnologies

SR =22
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2 | Deafing with riskc between knowledge and farnes
What iz 2n 'acceptable risk?

Topical socio-economic reports / expertviawpoints

s “Rizk governa
PSRN What is an acceptable level of (nuclear) risk for the public at large?”

Sty

Symesis my answer:

fogart

There exists no objective {scientific, economic, sodal political or philosgphical)
rationale for the determination of the acceptable leve! of nuckear risk for the
public at large

An acceptable nuclear risk is simply @ risk that an informed demoaratic society
Justifies as acceptable

uelear Fission

B Low-Carbon

C 3718 STHeCaN
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2 | Deafing with risic between knowledge and fames
What iz 2n ‘acceptable risk ?

: = risk justification informed consent
of) of the potentially
! :
Ted\mcracy xs still among us
it may have good intentions,
it doesn't rule as such,

but it functions at the service of politics.

Face the fact:
accepting nuclear energy = accepting the possibility of a nuclear accident

T 308 3O0TaN

SAael ATz of RELETEN PRCATIEN, 30w MOURETRAGNOAET RIGUETOR) MIATDN WoREIOD, Brogu, 20 St N16
Geron MEa SR lge Rl SR - 25

61



NEA/CNRA/R(2016)2

2 | Deafing with risk between knowledge and farmess
- What iz 2n ‘acceptable risk?

€0 we need to be able
to imagine a risk?

~
.'\ —
rhae Agec: of redaTan PWAA 3% MR NI RORTOry MQATEn WerEND, g 20 gt NuE
Gron MEal CRELN -26
2 | Deafing with risk between knowledge and famess
- What iz an 'acceptable risk?
¢o we need calcu'stion do we need informed consent
to support informed consent? to support calculation?
Fehasl Aams of PEdaTion PNCSTIEN, 10 MERETRAE NI FIGUETOR) MPATDN WoREID, Broga, 20 Syl Na6
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2 | Deafing with risk between knowledge and farmes
What iz 2n 'acceptable risk?

do we need calculstion do we need informed consent
to support informed consent? to support calculation?

C 318 STHeCAN
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2| Dealing with risk between knowledge and fames
Elements of a rational approach to risk justification
knowledge  causafity in the natural/technical system
knowledge about the outcome / knowledge about the likelihood
=
knowledgeon |
moderate risk ambiguity
gnorance
poor uncertainty
control '\ acicmi e« OUCtiON / protection
alternatives
fairmess  possibifity of 3 ‘fair’ distribution of benefits and burdens
informed consent / possibility to awoid the risk
Sehasl Agec: of dedavion »«;:\ :2-‘.»'.-:7;-‘. N FaguaTony MgeTie WoREAD, Broge, 20 Syl Nib
oo Mxa TRy & ReN - 28
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2 | Deafing with riskc between knowledge and farnes
| Elements of a rationa approach to riskjustification
A short review of two cases of deaing with risk

with the 3im to develop 2 meaninful rationade on the relation between
knowledge and faimess
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2 | Deafing with risk between knowledge and farmes
| Case 1: the San Francisco Earthquake

1306
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2 | Deafing with riskc between knowledge and farnes
Caze 1: the San Francisco Earthguake

1506

g8 Loe Dany NEws I

HUNDREDS DEAD!

Fire Follows Earthquake, Laying Downtown
Section In Ruins--City Secems Doomed
For Lack of Water

C 318 STHeCN

AR AA: of PedaTIN PNCUTEN, 3% MOURETEAE NP FAGIETOR BTN WOREISD, Bropk, 20 Seel N6
Geran Macmd Soi sl

& XN -2

2 | Deafing with riskc between knowledge and farnes
Caze 1: the San Francisco Earthquake

o

. 57—
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Caze 1: the San Francisco Earthquake

Research report When the big one strikes again -

“SF 1906 sarthguake was biggest natural disaster in the US before Katring”
“Seizmologic study claims that 2 newearthguakein the areais unavoidable”
“Damags would be bigger and # deaths would be higher compared to 1506
due to higher population density”

The 2006 study did not trigger a ‘great escape, neither protestsof concerned
citzens. Life went on and still goss on.

C 318 3TN
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(knowiedge)

{control)

(fairness)

Caze 1: the San Francisco Earthquake

The SF population fves in 2 state of real nisk however, people accept therisk
because

there is a ‘transparent’ cause-effect relation
the ‘outcome’ of the cause - effect rélation is clear and unambiguous
the Tikelihood is s22n only a3 2 probabilistic uncertainty

there is no ‘technical possibifity to reduce the risk
thare exist technical possioiities for protection

there is a simpleand fair distribution of benefits and burdens
every ctizen has the samebenefit (Fving in SF) and the samerisk (the
earthguaks)

and is free to leave the ity

38 S00CeN
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2 | Deafing with riskc between knowledge and farnes
Caze 2: smoking

World Health Organisation Tobacco Fact sheset
o Keyfacts
- Tobacco ills up to half of its users.

- Tobacco kills nearly 6 milion people each year.
More than five million of those deaths are the result of direct tobacco use
while more than 600 000 are theresult of non-smokars being exposed to
second-hand smoke.
Uniless urgent action is taken, the annual death toll could rise to more than
eight miflion by 2030.

- Nearly 80% of the world's one bilfion smokers fve in low- and midd'e-income
countries.

source World Health Organizaton
Tobacco Fact sheet N"33% Updated May 2014

btto/'wwwwho int/mediscentrs/factsheets fs33%/en
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2 | Deafing with risic between knowledge and fames
Caze 2 smoking

. Smokers engage in 3 real risk howsver, they accept the risk because

(xnowledge) there is a ‘transparent’ cause-effectrelation

the ‘outcome’ is clear and unambiguous
- the Tikelihood is s22n only 335 2 probabilistic uncertainty

(control)  the addictive character is known
there exist technical possioiities to reducethe risk
there is no ‘technical’ possibility for protection

{fairness) there is a simpleand fair distribution of benefits and burdens
- measures to protect non-smokers are gradualy adopted
- every smoker has the samebenefit (‘enjoy smoking’) and the samerisk (cancer)
- and iz free to quit at every time

C 3018 STHaCEN
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Simple problems — simple famess

Apparently, people can accept 3 risk they cannot complately know and that
they cannot completely control simply based on 3 sensethat it is marked by
fairness.

fairness despite of (or because of ) force majeur

complete freedom because of

complete lack of control of the phenomenon 2ssuch and
freedom to move away:

distributive justice: informed consent (theright to know))
+ sharing of benefits and burdens

fairness because of master of the own human fate

complete freedom because of

the freedom to hurt yourself and

the freedom to quit at any time:

distributive justice: informed consent (the right to know))
+ individual carrying of benefits and burdens

C 318 STHeCN
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Complex problems — complex faimess

In many other risky practices, the reasoning is not that simple and this
becauze of 2 typical

inherent uncertainty with regard to the cause- effect ralation
stochastic character

complexity of the natural and/or technical system

time 3nd space dimension

leading to complexity in acquiring knowledge

complexity of ‘distributing the benefits and the burdens’

people are affacted by the practicein diverse ways (diverse positiveor
negative, positive versus negative variablein time, delayed, ..).

the practice may influence or be influenced by other problematic practices
different visions on solutions, based on different ‘vaue framaworks

leading to complexity in ensuring faimess

C 3018 STHaCEN
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2 | Deafing with riskc between knowledge and farmes
Key concepts of fairness for risk justification - the idea of intellectual solidarity

value-based opinion

dissent consent
moral ‘shared
pluralism values’
uncertainty
incompiste/
speculative
wnowledge-  Knowisogs risk-inherent
based practice
opinion acceptadle?
consent
‘evidence’

C 318 STHeCN

incomplete/speculative
‘ knowledge

The science of hypotheses
probabifities and foresight

moral pluralism

Even if we would all agree
on the scientific knowledge
base for the assessment of
the risk opinions couid still
differ on its acceptability.

Science may thus inform us
about the technical and
societal aspects of options,
it cannot instruct or darify
the choice to make.

FrAel ez of PadaTEn PNOTEN, 1% MOWRETEE NI PIQUETOr) MQATEA WOrEND, g, 20 gt Nu6
st i

e Maaes

& RN -0

2 | Deafing with risikc between knowledge and fames
Key concepts of fairness for risk justification — the idea of intellectual solidarity

value-bazed opinion

dissent
moral
pluralism
uncertainty rizk-
incompleta/ inherent
speculative practice
knowledge-  <nowisdgs acceptadle?
based
opinion fisk-
consent inherent
‘evidence practice
acceptadle?

C 3018 STHaCEN

consent
‘shared
values’

fizk-
inherent
practice

acceptable?

risk-
inherent
practice

acceptable?
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2 | Dealing with risk between knowledge and fames
Key concepts of fairness for risk justification - the idea of intellectual solidarity

value-based opinion

dissent consent
moral ‘shared
pluralism values’

~ uncertainty

spacuiative
knowledge-  Knowisdgs
bazed
T
consent ‘simple’
‘evidence regulation

C 38 S00CaN
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2 | Dealing with risk between knowledge and farmes
Key concepts of fairness for risk justification — the idea of intellectual solidarity

value-pazed opinion

dissent consent
moral ‘shared
piuralism values’

- uncertainty
incomplats/
speculative
knowledge-  <nowiedas
based
Siy
consent simple
‘svidence regulation

38 S00CeN
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2 | Deafing with riskc between knowledge and farmes
Key concepts of fairness for risk justification - the idea of intellectual solidarity

value-based opinion

consent simple
regulztion %0

C 3T 300N
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2 | Deafing with risikc between knowledge and fames
Key concepts of fairness for risk justification — the idea of intellectual solidarity

value-pazed opinion

dissent consent
moral ‘shared
piuralism values

knowledge-  ‘owiedge

opinion
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2 | Deafing with risk between knowledge and farmes
Key concepts of fairness for risk justification - the idea of intellectual solidarity

value-based opinion

dissent consent
moral ‘shared
piuralism values’
uncertainty
ncomgplete/ pacification
knowledge-
based
opinion
consent
Bvidence’

C 318 STHeCN
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2 | Deafing with risk between knowledge and farmes
Key concepts of fairness for risk justification — the idea of intellectual solidarity

value-bazed opinion

dissent consent
moral ‘shared
pluralism values
uncertainty
chom;‘gte." pacification
speculative
knowiedge-  KNowisogs
based
opinion
consent
Bvidence’
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2 | Deafing with risk between knowledge and farmes

value-based opinion
dissent consent
moral ‘shared
piuralism values’
uncertainty
ncomgplete/ pacification
speculative
knowledge-  Wnowiedge
based
opinion
consent
Bvidence’

C 318 STHeCN
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Key concepts of fairness for risk justification - the idea of intellectual solidarity

L o

2 | Deafing with riskc between knowledge and farnes
Key concepts of fairness for risk justification — the idea of intellectual solidarity

value-bazed opinion

dissent ‘

consent
moral ‘shared
piuralism values

uncertainty
incomgplate/
speculative
kowledge-  ‘mowdedge
based
opinion
consent
evid ,
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2 | Deafing with riskc between knowledge and farmes
Key concepts of fairness for risk justification - the idea of intellectual solidarity

value-based opinion

dissent consent

moral
piuralism values

uncertainty
incomplete/
speculative
knowledge-  nowiedge
bazed

opinion

C 318 STHeCN
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3 | Fair and effective risk assessment: threereflections

The assessment of what is an acceptable rizk for society is not 2 matter of
science; it is 3 matter of justice

A nizkizs not 2 mathematica formulz it iz 2 potential harm that

you cannot completely know and

you cannot fully control

b e

Acceptable risk?
People will accept 3 risk they cannot completely know and that they cannot fuly
control simply when they trust that its justfication is marked byfairness.

Faimess:  the possibility of self-determination ensured by ‘the right to be responsible’

riskfor the right to co-decide from 2 joint decision foliows
sety [

e

. —_— +
to be responsible the right to be protected

For any heath risk that comes with tachnological, industrial or medical
practices and that has awider impact on socisty, the right to be responsiole
equals ‘the right to co-decide’. Enabling thisright is a principle of justice

C 3N STNCaN
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3 | Fair and effective risk assessment: threereflections
Societal trust in the assessment of what is an acceptable risk for society should
be generated by method instead of proof
No scientific or political authority can determine alonewhat would be an
acceptadle risk for society.
Good science and enginesning. open and transparent communication and the

‘promizes’ of 2 responsidle safety and security cultures are necesary conditions
but can never generate societd trustin themsaives.

N The reason is that there will always be essential factors beyond full controt

nature, time, human error, misuseof technology. which impfies that onealways
has to deal with incomplete and speculative knowiedge and value pluralism
(als0 in post-accident conditions).

Confronted with the nead to deal with incomplete and speculative knowledge
and value pluralism, the challenge of science in risk governance is not the
production of credible proofs, it is the construction of credible hypotheses.

N Fair risk governance is risk governance of which the method of knowledge

generation and decision making is trusted as fair by society. When the
method is trusted as fair, that risk governance has also the potential to be
effective. as the decizion making will be trusted 3sfair also with thosewho
would have preferred another outcome (the democracy principle).
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3 | Fair and effective risk assessment: threereflections
A fair dealing with the complexity of rizk assessment and justification requirss
new governance methods

Today, the govemance methods we use to make sense of the complexty of
risk 3ss2ssment and justification 3= driven by the doctrine of scentific truth
and the strategies of political ‘positionism’ and economic profit.

For the asseszsmentof what is an acceptable heaith risk for sodiety, one would
wonder whether these methods

= really enable the night to co-decide’ (353 principle of justice)
= arereally able to generate societa trust by way of their very method.

One could wonder how, in the broader societal context, virtues relevant for
safety culture and radiological protection (beneficence non-maleficence,
prudence, justice, dignity, honesty, truthfulnes, empathy ...} can ever ‘'work na
world still ruled by the doctrine of scientific truth and the strategies of pofitical
‘positionism’ 2nd economic profit.

It seems as if thosevirtues aiways need to resist’ the methodsdriven by these
doctrines and ‘'work' against them.

C 3018 STHaCEN

SRS Aa: of RALETIN PNCATIEN, 33w MEURETRAG NS DGUETOr) MIATEN WoREND, B, 20 Serl N1k
RS S

eTon NEal

S RN -5

75



NEA/CNRA/R(2016)2

4 | Seeking societal trust: the challenge for scence
The challengs for science is to go beyond its traditional guality criteria

objectivity the scientific method peer review
Askz Question
Do Background Research
Construct 3 Hypothesis
Face the Impassioiity to
Test Your Hypothesis
by Doing an Experiment

2 Analyze Your Data ?
? and Draw a Conclusion ?

2 Communicate Your Resuits 2

TR Apa: of RESETRN PIOUTEN, 1% MOWETRAG NORGr RGOETOr) METEn WorEID, Bopi, 20 Jpel 2a8
st ds

oo Macans, SR -3

4 | Seeking societal trust the challenge for science
The Nuclear Expert at 3 press conference

TeARE Sast 6f PSaTER PRTATER,
GeTen Man SivecEriRiatiedi S REN -5

76



NEA/CNRA/R(2016)2

4

Seeking societal trust: the challenge for science
The Nuclear Expert in parfizment
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Seeking societal trust: the challenge for séience

| The Nuclear Expert

Tha Nuclear Expart, claiming that nuclaar anargy tachnology i an acceptable enargy
tachnology, and this by arguing that

racent estimates of commerdaly avalable natusl rescuxca

and tha potential oia of braadars to produce mom

the uranium msources are sufficent

cur emission caculations with ragard to fucifabriction and NPP op
and on cur estirmates with Rgaxd © waata dispasal and NPP dizmanting
thacamon doedeburden of tha nuclearfucl oycle is bw

cost estimates for waste deposal and dismanting and the svalsblity of
subsidies for the construction of newNPPs

the prica of nuckar alectscty in bae load & compattve

cur probabiistic safety assemmants, the use of tha LNT ypothess,
cur safety cutus regimes and the pomises of new chnology

cur NP9z can be opestad safe & futura plants aven mare

tha gromizes of responsitia ragimas and the svemual possniy of
security & of iess rasgonsitia =g

fual cycles can be kapt profferaton-zafie

our smulstons of future condtions of mdicactne waste disposal sitas
and on tha promizes of futlum wase trastment chnologies

we hava sclutions for edoating wasts disposal
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Seeking societal trust: the challenge for
mmmwmmmdwww“(-)m

e The current ratio for the common good: “sustanzole ensrgy

polarization  nuciear energy is (not) sustanableas the plants can(not) be made safeand
there are (no) solutions for radioactive waste disposa.

science & value science & value

| —
|

nuciear is sustainable : ‘nuciear is not sustainzdle’

nuciear can contribute | ‘nuclear is not compatible

to sustainzble development’ : with sustainable davelopment’
|

‘ciimate change s 3 problem : ‘cimate change = 3 problem
| and
|

nuclear is part of the solution’ | ‘nuclear is just another problem’
|
|
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4 | Seeking societal trust: the challenge for
Vﬂmmwehmﬁ%mmuedo’ﬂ-ﬁgbmﬂm(—)m

¥ 123nd3
A

can ke overcoma by way of a open and transparant dialegue

resources

| T

TVML Chemckbyl, Fulushima, oid plants, human error, force majeurs

>
]
]
!
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4| Seeking societal trust: the challenge for scence
What can we know? What can we do? Thinking beyond pro &5 contra

¥ 123nd3
A

can ke ovarcoma by way of 3 ogen and transparant didlegue

resources

2 CO

cost

baing opan and D in dealing with & plete & sp Aed:
= In principle, it is sufficiant to try to acquire knowledge, qptymsamn-\gmd
maka fair esti abcut the stuation fwhich doesn’t mean that it is an easy task).

= Bwdence can be found in the method, in the sensa that we could compare
different views and try to find out why they differ.
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4 | Seeking societal trust: the challenge for scence
| What can we know? What can we do? Thinking beyond pro &5 contra

1 23nd 3
can be owvercoma by way of acpen and transparant dislogua

on tha knowladg: bﬂmdilfotmpo&y*mtﬁl
= The result would be an esti that is supported by socictal trust b of the
deliberate and inclush rch method and notb of 2 pradi
scientific proof
in addition Abmdnudammmswdh
Tha Jadgacan baad d

hwouldnmbumbadlfwwouldwmoutwhmg

e
FrAe] s of RELETIEN PRTMTEN, 1i% MOERETEAG NORE! RAUETOr NRATHN WerEIE, gk, 20 Jpnl R
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Seeking societal trust: the challenge for scence
What can we know? What can we do? Thinking beyond pro &3 contra

For4 Sand § an open and disloguais dad

but it can naver ganarata socital trust in itself

-subadies, not ancugh provisions for waste & dismantiing

CIE S00CEN
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Seeking societal trust: the challenge for sdence
What can we know? What can we do? Thinking beyond pro &5 contra

For4 5Sand & an cpan and D dislogua s needed

but it can naver ganarata socwtal trust in sl
fairnass in dealing with iata & iativa knowledga and moral plural

- - 9

The ssues are marked by a 'risk” that neads to ba tontrofiad”

Essential factors ara bayond full & human cultura, nature, tima
It s impossibla to prove who i right and who mwrong
Cuw-mo‘mvggmvﬂanmn«ﬂwdﬁ-mtm
Al thi the of nuciear with ait 2

v v
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‘4| Seeking sodietal trust: the challenge for science ; )
What can we know? What can we do? Thinking beyond pro ¢ contra

Whan locking for avidance, wanting to axplain tha facts..

ona has to admit that, for the fistad msues

resources

parties.

Moen for D Feats Ruhn $om LIpoure.
19 Low Lavens of lonunng Radhatson.

e

4 | Seeking societal trust: the challenge for scence
Post-nuclear accident situations in need of intellectual sofidarity - Fukushima

The issue of the so-called 100 mSv threshold is anissue in urgentneed of
formal public inteflectual confrontation between all responsible and concerned

There is major support for the
vision that no such threshoid exists
and that one needs to maintzin the
finear relation between radiation
dose and risk (LNT) basad on the
o < el

\Who shall take the initiatve to
launch and organise this
confrontation?

soume:
Canadian Nudea Satety Commisson

AENEI SN TENOE-MOR Y ISecctn
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4 | Seeking societal trust: the challenge for science
QOur current knowledge on low radiation dose effects

1 We have avidence of health effects beiow 100 mSv, which mesnsthat we can
say for sure that the 100 mSv threshold hypothess is false:

2. Accumulating evidence tends to favour a proportionate relationship at low
doses between radistion dose and cancer risk but thereis no definitive
conclusion.

This insight supports the idea thatthe Linear Non-Threshold hypothesis that
was first introduced based on the precautionary principle is the right
hypothesis to maintain

3. We have scientific discussions going on with regard to possible concrete
heaith effects of low dosesin concrate situstions (such as the scentific
discussion on the INWORKS study and the scentific discussion on possidle
thyroid cancer with children in Fukushima).

As long as serious soentific discussions are taking place we have to
acknowledgethat there is no definite scientific conciusion on the actual
manifestation and predictaoiity of these concrate hedth effectsin these
concrete situations.
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4 | Seeking societal trust: the challenge for science
I Post-nuclear accident situations in need of intellectua solidarity - Chernobyl

[World Press photo 2006]

DRD NN org/imemational rejesses ins-wor!
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4 | Seeking societal trust: the challenge for science
The challenge for science is the construction of credible hypotheses

Confrontad with the nead to deal with incomplete and speculative knowledge
and value plurafism, the challenge of science in risk governance is not the
production of credible proofs, it is the construction of credible hypotheses.

W Thechalienge is there aswal

with respect to the issue of justification of risk-inherent energy technologies in
energy governance

23 with respect to issues of protection, restoration and compeansation in Crisis
situations.

In the general interestof rendering hypotheses with credibility and following
the principle of ‘trust by method instead of proof in risk governance,

science has no choice but to involve society in general and the (potentially)
affected in particularin producing its hypotheses.
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The real problem (a aritical theory of modernity)
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Gecran Maaes

The real problem (2 critical theory of modernity)
The social problems we face today are ultimately complex
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The real problem (2 critical theory of modernity)
Characteristics of 2 complex social problem

diversifiad impact Indriduak and/or groups are affaced by the prodlamin
divarse ways ([dwarse postva or Nagatva, postva vemus
nagatve variabla intima dalsyed, L

interdependence Tha problem is caused and/or influancad by multiple
factors Gocial, economic technical, natural] and rastes
sl to other problems. Intexdapendanca can changa in
time. Tha contaat of concem bocomes glcbal

organisational complexity  Dua to the chamcter of diversified impact and
interdependence, problems nead to ba taddad "togathar’
in 3 coharant and “holistic’ approach.

relative responsibilities Due to the chamcter of diversified impact and
interdependence and the organiational complaty,
rasponsibiity cannct ba assignad to one pecfc xor.
Responsibiiites ara ralatva in twe ways:
{)mutual 2 HeEsilin for ond 30 10 ke MEpOrGIBlYy
can depend on T MSDONGIDINTY of aNoBer a0V,
(callective: our collactue mEponainiiny Is miasue In ¥ sevde
Fatwe need B hand cer ool B 3 nea collece’ (3 rew
SURMINATT, T NI JENERTONG).
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5 | The real problem (2 critical theory of modernity)
Characteristics of 2 complex social problem

g the problam {diversificd

1. dwersified impact

2. interdependence

3. organisational comploaty

4. relative responsibilities

& 1k jedge probl A ing and”

C 318 STHeCN

urnpan, mt:ra:p-nd;-nc: and tha organisational

complexity) i complicatad by unmrinty dus o
incomplai, spacuBtne or contedictory knowkdge.

Evaluation of diversified impact, interdependence and

tha ochusmnd complaxty and of subsaquant
‘ibes % comgp duate

P
(A7 lenvatecye peobi
(2) Aferernt Usiors hl“d M Sfigrent wolSsews,

Eie G Tatmenalues (equaliyy susanatilyy) cannot be
nambiguously Tarsiated 0 pracical mEporsiiiTes.

The authorty of actors who aaliuate and judge the
problem and ratonalise theirinerests and ssponsibiites
i ralative, which givas other acios the oppotunity to
quastion the cdibity of the judgemantand tha
legitimacy of tha authosty.
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5 | The real problem (2 critical theory of modernity)
Characteristics of 2 complex social problem
Characteristics  interdependence
—_—
diversified impact factual complexity
organisational complexity =
relativeresponsibilities -
knowledge problem
evaluation problem complexity of interpretation
authority problem =
cIe 5 o
Frhas Aamz of MedETin PRCATIN, 1% MORETRAENIGIST FGUETOr) MIETEN WOREISD, Brogl, 20 Jgel 2016
STo NES R it dd CRELN T8

85




NEA/CNRA/R(2016)2

5

The real problem (2 critical theory of modernity)
The real problem: obsolete but strategically maintained governing methods
that hinder the possibifity of inteflectual sofidarity

3 Today, we have four so-called ‘governing methods' concerned with the

organisation of our sodiety: representative democracy, the fibera market,
science and education.

Reprezentative democracy, the fberd markstand science are modern’ because
they can be seen as resultsof modernity a5 an emancipation process’
Typical for modernity is the fact that these governing methods do not guestion

the legitimacy of their authority, as what they do is tested by someform of
internal control’ (their internal logic):

‘representative democracy’

as the search for compromise through organised conflict of opinion betveen
parties representing specific ideologies, and enclosed vithin the nation state,
“the free and competitivemarket

as the self-comrective system of competition that gutomatically annihilates
unsuccesful commercial projects and that serves as the motar for innovation,
‘objectivescience

in its refiance upon the scientific method and selff-cantrol through peer review:.
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The real problem (a critical theory of modernity)
The real problem: obsolete but strategically maintained governing methods
that hinder the possibifity of inteflectual sofidarity
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Ethics:

An ethics of care for our modern coexistence
Ethics: judging in absence of evidence
As moral agents

being concerned with guestions and concepts of ‘'what ought to be’
w right and wrong conduct

W rights and responsibifities
in absence of 'evidence’ that would facilitate  straightforward judgement,
consensus and
conseguent action.
‘whatoughttobe” a2 good society, a fair sodiety

t0 3¢t responsidly
being good, leading a good life

missing evidence 3 convincing scientific proof
3 democratically constituted law

3 universal principle to guide mora! evaluation or action

C 318 STHeCN
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An ethics of care for our modern coexistence

seeking reference in ‘universally applicable principles
(Kantian) deontology, conseguentidism futiftarianism)
risk of overiooking the particular of specific situations

seeking reference in evaluating particular situatons
particularism’

risk of z=if-protective relatiizam (culturd. socal, political)

seeking reference in virtues (‘being good)
virtue ethics (Aristoteles)

virtues do not (3lways) unambiguousy transiate into concreteaction

seeking reference in the carefor humanrelationships
ethics of care

works for dose refations with known people; unclear how it could work for
distant relations with strangers
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6 | An ethics of care for our modern coexistence

The trouble with complex social problems is not their complexity but the
formal methods we useto make senseof them
(in politics, science. the market and education).

< Theides of complexity enables an ethics of care thatcould work for our distant
relationships with strangers.
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& | An ethics of care for our modern coexistence

The fact of complexity’ brings along three new characteristics of modern
coexistence

We are connected with each other in complexity’. We cannot any longer
escape or 3void it. Fair deafing with 2ach other implies a far deafing with the
| compiexity that binds us.
| In complexity, we becameintellectuslly dependent on each other whilewe
TS N | face our own and each other s ‘authority problem” We should care for the
| vulnerabifity of the ignorant and the confused, but also of ‘mandatad power”

‘v0wexpeﬁer\cesnowenetadfromﬂ\ebca!tomeqbbalAsi\teﬁgem
refiective beings, to become involved in delfiberating issues of genaral
| societal concern became a new source of meaning and moral motivation.
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& | An ethics of care for our modern coexistence
The ‘fact of complexity’ brings along three new characteristics of modern
coexistence

vulnerability

C 33 3T0CaN
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& | An ethics of care for our modern coexistence
The new characteristics of coexistence imply the need to be intellectua solidary
in the way we make sense of compleity for social organisation

intellectual solidarity 23 an ethical commitment

the joint preparedness to enable and participate in intelisctual confrontation
with respect to the ratics we use
to defend our interests, hopes, hypotheses, befieves and concemns
to relativise our uncertainties and doubts

vulnerability wadumedgegm's authority problem

the joint preparedness to enable and support intellectud emancipation of
others with the 3im to provide every human being with the possibility to
develop 2 (seif-)critical sense and to be 3 (seif-)eritica actor in sodety

w  Today, we don't five in 3 world inspired by intellectual solidarity, but we have
the capacity to foster it and to put it in practice.
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& | An ethics of care for our modern coexistence
A sense for intellectual sofidarity implies one common virtue for everyone
concerned

= reflexivityas an ethical attitude (an ethical ‘experience’)
with respectto  the own position, interests, hopes, hypotheses, believes and concerns, and this
in any formal role or social position (35 scientist. engineer, pofitician, manager,
citizen, cvil society representative, activist ..).

Adopting this seeing with your interests,
attitude requires the bigger picture hopes, hypotheses,
reflexivityas an and yourself in it befisves
intellectual sdll and concerns
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& | An ethics of care for our modern coexistence
A sense for intellectual sofidarity implies one common virtue for everyone
concerned

= reflexivityas an ethical attitude (an ethical ‘experience)
with respectto  the own position, interests, hopes, hypotheses, befieves and concerns, and this
in any formal role or social position (35 scientist. engs politician, manag
citzen, cvil society representative, activist ..).

Adopting this
attitude requirss
reflexivityas an
intellectual ddll

with your interests
hopes, hypotheses,
befieves

and concerns
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6 | An ethics of care for our modern coexistence
A senze for intellectual solidarity implies one common virtue for everyone
concerned

< reflexivity as an ethical attitude (an ethical 'experience’)
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6| An ethics of care for our modern coexistence
Trust by method as overall guality criterion

An ‘ethics of care’ to deal with the complexity of social organisation has
societal trustas itsoverall quality criterion.

N Not the trust that the outcome of defiberation will be the ‘correct ong, but that
this method is the best we can use given the complexity of the problem

The ‘democracy principle
being abie to accept an unpreferred outcome of decision making based on the
knowledge that the method of dedizion making was fair.
What method of decision making has the potential to be judged as fair by
everyone in consensus?

W traditional Critenat transparency, OPENNEss, INCUIVEness

W inorder for the method to be able to generate trust withits intended character
of fairness, it should be reflexive in itseif.

In practice, this means that every decision making process should be
accompagnied by a deliberation on the form of that process itself
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6 | An ethics of care for our modern coexistenc
Intellectual soidamyreqwesnewpracbcalfomsofdenwzy research and
education

= Intellectua! solidarity a5 3 joint ethical commitment and reflexivity 3san ethical
attitude motivateand give meaning to new practical forms of democracy,
research and educaton:

inclusive democratic deliberation as a coflective learning process.
bottom-up, connecting the jocal and the globat:

transdisciplinary and inclusive research, seeking synergy between expert
knowledge and local indigenous knowledge

education inspired by plurality and with a focuson developing an ethical
sense and the capability of critical contextual thinking.

N We don't need to wait for 2 utopian reform of society. These newformsof
democrady, research and education are possible today.
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7 | An ethics of care for radiclogical protection
An ethics of care for our modern coexistence supports the value of the
principles of fairness in risk governance

An ethics of care perspective \
on our modern coexistence ‘bound in complexity’
provides 3 powerful reference to defend the principles of

precaution
vulnerability informed consent
inclusion of the potentially affected
accountabifity towards next generations
3gainst the doctrine of scientific truth
and the strategies of political ‘positionism’ and economic profit
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7 | An ethics of care for radiclogical protection
An ethics of care for our modern coexistence gives new meanings to the

ethical values (virtues) underpinning the system of radiological protection

For every professional
(scientist, engineer medical doctor manager or policy advisor ...)
concerned with radiological protection

= the virtues of
vulnerability beneficence. non-malsficence prudence. justice, dignity.
honesty, truthfulness, empathy ...

receive an enriched ethical meaning when understood
as grounded in 3 care for human relationships ‘bound in complexity’

C 33 3T0CaN
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7 | An ethics of care for radiclogical proti
Consequeocesfotdsesys!mofradologlw

The justice of justification, ensured by the possibility of self-determination of
the potentially affected (ensuring their right to be responsibie’) should be the
central concern of risk governance and related systemsof protection.

The system of radiological protection cannot and should not be stretched to
provide the full mtionalefor societal justification.

In its recommendations, thelCRP could include critical considerations on why
and how pofitics and scence should foster the possibility of self-determination
and involvement of the potentially affected 333 way to ensure faimess in
Jjustifying radiation risks, taking into account the different application contexts.

w  Given the central role of science in rad’aoioguca! protection, the ICRP should
actively promote 2 richer conception of science. being atransgiscipiinary and
inclusive science.

That science would in principle be able to inform policy in 2 morereflexive
and thus deliberate way while it would at thesame time bemore resilient
itself against strategic interpretation of its produced knowiedge and
hypotheses from out of pofitics, cvil sodiety and the market.
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Inspection Activities during the Transition from
an Operating Reactor to a Defueled Status with a
Commitment to Permanently Cease Power
Operations

Committee on Nuclear Regulatory Activities (CNRA)
Working Group on Inspection Practices (WGIP)

13th International Nuclear Regulatory
Inspection Workshop (INRIW)

Leader: Alexandre Leblanc, Canada
Co-Leader: Christopher Regan, USA
Hosted by FANC and Bel V

Bruges, Brussels: April17-21, 2016

cDoc = 4060007 .
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Introduction

+ WGIP exists to facilitate the exchange of information
and experience related to regulatory safety inspections
between member countries.

* The next few days will allow each of us to share what
our respective regulatory bodies (RB) are doing or will
do when an NPP is permanently shutdown.

» Other groups will be discussing

— Inspection of Modifications

— The Inspector's Role in the Enforcement Process

Agence pour I'énergie nucléalre
Nuclear Energy Agency i

Why was this topic selected?

Timely

*Several recent premature permanent shutdowns
*Known permanent shutdowns will soon follow
Discuss potential challenges faced by RBs

*Rethink baseline and plant specific inspection
programmes

*Adapt inspection practices
*Address unresolved safety concerns

95



NEA/CNRA/R(2016)2

Agence pour I'énergie nucléaire
Nuclear Energy Agency

Important Reminder

+ Transition phase is defined as the time frame between
the licensee’s commitment (announced or
unannounced) to permanently cease power operations
and final defueling of the reactor vessel.

— the RB may be given minimal advanced notification

— the RB may be given significant advanced notification

Agence pour I'énergie nucléaire
Nuclear Energy Agency

Canada: Gentilly-2 NPP

RB given minimal advanced formal notification
+ Single unit, CANDU 600

Gross electrical output of 675 MWe

Owned and operated by a provincial public utility
Commercial operation began 1983

800 employees
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Canada: Gentilly-2 NPP (cont’d)

Timeline

« From 2000 to 2012, licensee spent $1 billion CAD on
engineering and procurement

04 September 2012, new provincial government elected
20 September 2012, closure of Gentilly-2 announced
29 December 2012, NPP shuts down

9

03 September 2013, reactor core defueled

Agence pour I'énergie nucléalire
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Canada: Gentilly-2 NPP (cont’d)

* Licensee had to develop an End of Operation Plan
— had not planned nor prepared for permanent shutdown

— decommissioning strategy and preliminary decommissioning
plan out-of-date
* RB had to rapidly revise its baseline and plant specific
inspection programmes (i.e. work plan)

— what do you inspect — what don't you inspect — during the 11
month fransition phase?

— do you change the scope and level of effort of certain
inspections?

— are potential corrective actions useful in the long term?
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USA: Vermont Yankee NPP

@

RB early awareness, but no formal notification

+ Single unit, GE BWR-4, MK

Gross electrical output of 620 MWe

Owned and operated by Entergy

Commercial operation began 30 November 1972
600 employees

Agence pour I'énergie nucléalre
Nuclear Energy Agency i

USA: Vermont Yankee NPP (cont’d)

Timeline

*Since 2010 state legislature had voted to block the Public
Services Board (determines electricity rate base) from
allowing continued plant operation BUT ...

*21 March 2011, NRC issued a license to continue plant
operations to 21 March 2032

*In 2013 licensee sues the State of Vermont for right to
stay open and wins (national law overrides state law)

«__plant continues to operate.. for a while
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USA: Vermont Yankee NPP (cont’d)

Timeline (cont’'d)

*18 August 2013, licensee publically announces its intent
to shutdown on 31 December 2014

— but does not notify RB
*23 September 2014, licensee formally notifies RB
*29 December 2014, NPP shuts down

*12 January 2015, reactor core defueled

L 4

— defines termination of license to operate - licensee CANNOT
restart the reactor

Agence pour I'énergie nucléalire
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USA: Vermont Yankee NPP (cont’d)

Early indications (informal)

* Awareness that the licensee had not purchased fuel for
the next operating cycle (~18 months)

* Ongoing legal issues with the State of Vermont and
local community

» 18 August 2013, licensee publically announces its intent
to shutdown on 31 December 2014
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USA: Vermont Yankee NPP (cont’d)

* RB continued inspection programme unabated for an
operating power reactor

— risk factors do not change regardless of the licensee *“intent*
to decommission

HOWEVER...

« Some areas of inspection “refocused”

— Component Design Basis Inspections (CDBI) looked at
components and systems likely to be used during the
decommissioning phase

— additional Problem Identification and Resolution (PI&R)
samples were performed

Agence pour I'énergie nucléalre
Nuclear Energy Agency

Question 1, Framework
1.1 What are your RB’s regulatory requirements goveming the transition froman
operating reactor to a decommissioning reactor?

= Generally, same regulatory requirements apply to operating and
transition phases
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Question 1, Framework

1.2 When is it no longer considered an operating reactor? Describe the factors and
criteria used in this consideration.

No longer operating reactor

« When reactor core is completely defueled

» Measures implemented to ensure permanent fuel removal

No longer operating plant

» New license for decommissioning and dismantling (Canada, Germany,
Mexico)

~ Approval of decommissioning plan by RB (india, Japan)

= After completion of preparatory work, which may include
modifications and installation of new systems (Switzedand - Mihleberg)

N
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Question 2, Inspection Programme

Nuclear Energy Agency

2.1 Describe how and when your RB expects to beinformed by thelicensee that they
commit to permanently cease power operations (e.g. informally vs. formally,
timeframe).

= Some countries have requirements explaining when and to whom
licensees must provide notification of permanent shutdown

Royal Decree describes process for notifying RB (Belgium)

Actsays Minister and RB must be notified at least 2 years before shutdown or
ASAPif shutdown to occur sooner (France)

Grid authority and RB must be notified 6 months before shutdown (Germany)
RB notified one year before shutdown (Mexico)

Act/regulation says Ministry must be notified at least 1 year before shutdown
(Spain)

Requirement says once decision made to shutdown, licensee must notify RB
within 30 days (USA)

requirements (Canada, India, Sweden, Switzedand, UK)
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Question 2, Inspection Programme
2.2 When thelicensee has committed to permanently cease power operations, does
your RB’s inspection programme change?

= No change (Japan, Russia, Switzerland, USA)
= No change to baseline inspection programme (Germany, Sweden)

« Plant specific inspections are conducted to verify activities
associated with the end of operation and preparations for shutdown
and decommissioning (Belgium, Canada, France, Germany, India, Korea,
Mexico, Spain, Sweden, UK)

= More frequent focused/reactive/special inspections

Lo
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tion2, In ion Programme
2.2(a) Describe changesto the inspection programme (e.g. scope, frequency, etc.).

= More inspections (or increased scrutiny) in areas such as
- PI&R (Canada, US)

- human factors as well as medifications/backfiting originating from PSR and
post-Fukushima (France - Fessenheim)

- staffing levels, gualification of staff, motivation, safety culture and
organisational arrangements & structure (Belgium, Germany, Sweden,
Switzerland, UK)

- relationship between RB and licensee, work climate (France - Fessenheim)
= Less inspections in areas such as

- modifications/backfitting (Germany)
- systems (Canada— Gentilty-2)

= Increase focus on systems used for defueling (UK)
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tion2, In ion Programme
2.2(b) Describe how risk is considered when changing the inspection programme?

« Identify safety relevance of structures, systems and components
(SSC)

- what's required once the reactoris in a guaranteed shutdown state?
« Identify licensee activities
- activities that occur only oncein the life ofan NPP may carry more risk

= Verify that safe operation of the NPP is maintained
- human and organisational factors may carry more risk
- criticality risk is reduced

‘ Agence pour I'énergie nucléaire «
(L) INEZ Nuclear Energy Agency A og

A " ¥

Question 2, Inspection Programme
2.4 Describe how your RB modifies its inspection programme in the following instances:
(a) with significant advanced formal notification or informal awareness (years); and

(b) with minimal advanced formal notification or informal awareness{months)

= Generally, RBs do not distinguish between these scenarios

- medify their inspection programme in the same manner whetherthey have
significant or minimal advanced knowledge ofshutdown (see question 2.2(a))
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Question 2, Inspection Programme
2.5 When are the changes to your RB’s inspection programme implemented in relation
to the date thelicensee intends to permanently cease power operations?

= Generally, no regulatory requirements wrt timeframe

= Some time before shutdown (Belgium, Canada, France, Germany, India,
Mexico, Spain, Sweden, UK)

= As soon as RB is notified of intention to shutdown (Sweden,
Switzerland)

« After defueling (Japan, Russia, USA)
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Question 2, Inspection Programme
2.6 Describe how your RB addresses unresdved safetyconcems (e.g. those found in
Periodic Safety Review, non-compliances, modifications, etc.) and inspection findings
upon becoming aware that thelicensee is committed to permanently cease power
operations.

Two approaches

1. Perform analysis of unresolved issues
- Who? RB orlicensee?
- Determine relevance ofissue
- Establish if time at riskis acceptable or not
- Agreementreached between RB and licensee
- Licensee implements corrective actions to mitigate ‘unacceptable’ risks

2. Licensees expected to continue implementing corrective actions
up until shutdown
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of In tions

3.1 Does your RB identify and define, by internal procedure/process or otherwise,
differences in the scope andlevel of effort of inspections conducted during the
transition phase (compared to the same inspections conducted prior to the transition
phase)? If so, describe how the identified inspectionsare modified.

» About half do and half do not
= Scope and level of effort are modified based on

A av ) AN

(ASA A
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uestion 3, Sc

licensee activities

SSCs to remain in-service /to be taken out of service

changes to licensee programmes
operating experience
professional judgement

RB resources

‘@
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3.2 With respect to the scope andlevel of effort of inspections, which areas
increase inimportance, which areas decrease in importance and which areas
maintain their importance? Give a brief comment explaining why.

Control of foreign material
Corrective action program

Design basis inspections (e.g.
systems, structures, components)
Emergency preparedness (e.g.
programme, exercises, availability of
emergency response facilities)
Environmentalissues

Equipment qualification (e.g.
maintaining level of requirements)
Financialresources (e.g. cost
reduction plans, staffing, materials,
etc)

Fire protection

Housekeeping

In service inspections {periodictests)
Industrial safety | sgfety)

L BB
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Maintenance activities

Management of contractors
Medifications (permanent and
temporary)

Organization andgeneral
management

Quaslification of licensee staff or
contractors (e.g. newstaff, language
challenges, preservation of knowhow)
Quality assurance

Radiological protection

Safety culture (e.g. moftivation of staff,
staff turnover)

Staffing levels (e.g. minimum shift
complement, Emergency Response
Team, etc.)

Subciticality and fuel safety
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Areas*

Control of foreign material
Corrective action program
Design basis inspections
Emergency preparadness
|Eavironmantal issuss
Equipment quailfications
Financial resources

Fire protection

Housekeeping

In-service inspactions
Industrial safety {personal safety}
Licensee interaction with external
stakeholders

Maintanancs activities
Management of contractors
Modifications {permanent and
temporary)

Organization and general
management

Qualification of icensee staff or
contractors

“This table serves as an example and does not contain sllthe information
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Question 4, RB Organisationd Management
4.1 Describe how your RB manages internal changes to face new challenges
resulting from a licensee’s commitment to permanently cease power operations
and to verify the continued effectivenessof its inspection capabilities. Indude in
your response a discussion of the following areas:

(a) organizational structure of the RB

*Generally, no significant changes during transition phase
(b) changes to the number of inspectors

*Generally, no change in number of inspectors
*Reduction in number of inspectors (Canada)
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Question 4, RB Organisationd Management
4.1 Describe how your RB manages internal changes to face new challenges
resulting from a licensee’s commitment to permanently cease power operations
and to verify the continued effectivenessof its inspection capabilities. Indude in
your response a discussion of the following areas:

(c) training of inspectors
*Generally, no changes

*Raise awareness of impact on human & organisational factors and
safety culture

(d) safety culture (e.g. motivation of inspectors)
*Ensure employment in other areas of the RB
«Same inspectors responsible for decommissioning

Lo
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Question 4, RB Organisationd Management
4.2 Describe how your RB uses international inspection experience for nuclear power
plants that have committed to and eventually permanently cease power operations.

« Cross-inspections with other RBs (Belgium, France, Switzerland)
= Visit of plants under decommissioning

= Participation in international forums (e.g. conferences, technical
meetings, working groups, workshops and training courses)

» RB OPEX clearinghouse reviews events (e.g. those in the
International Reporting System for Operating Experience)

= Information exchange between RBs (Germany, Switzerland)
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Other topics that you would like to discuss

« How do you inspect staffing levels, morale, motivation and
organisational changes?

= How do you adapt inspection practices to suit quickly changing
conditions?

* When should you modify your inspection programme?

Agence pour I'énergia nuches
Muclear Energy Aggm:y

Workshop Goal

 |dentify commendable inspection practices by RBs for
gaining confidence that safety will be maintained during
the transition phase.
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Ground Rules

‘@

« Stay on topic
« Share experiences and ideas

* Equal opportunity to talk
» Listen to others
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Commendable Practices from Groups 1 & 2
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RB’s Programme (cont’d)
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RB’s Programme (cont’d)
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Inspection of Modifications

Committee on Nuclear Regulatory Activities (CNRA)
Working Group on Inspection Practices (WGIP)

13t International Nuclear Regulatory
Inspection Workshop

Leader: Paul Smith, United Kingdom
Co-Leader: Pierre Barras, Belgium

Hosted by Belgian Federal Agency for Nuclear Control and Bel V
Bruges, Belgium: April 17-21, 2016
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Background

= Conduct of inspections for plant modifications addressed at International WGIP-
Workshop Helsinkd, 23-25 May 1994, NEA/CHRA/R(34)4,

= This workshoptask builds on previouswork and gives particularattention to
temporany modifications.

= This task also considersthe regulatonyapproach to non-identical replacement
parts.

Agence pour I'énergie nucléaire
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Current Commendable Inspection Practices -
Modifications (1994 WGIP workshop)
All modifications should be classtfied by the Bicensee according to safety signtficance. Ths

may indicate to both the Boenzee and the regulatory body the degree of safety asmezzment that
 needed.

Aszezzment by the regulatory body may comprize of:
- applicabtiity of design standards, safety classtfications and reasons for modtfication
-review of Bcensees safety amezmment, design caloulations, d tation and
arrangements for radiation protection, where approp
-rizk amezment
- Quality assurance plans
- component qualtfications and construction testing, €.3., weld examinations
- commissioning programmes and results
-bmits and conditions both during commassioning and during subseq
operation
- maintenance and testing arrangements

- operability and plant status (particularly during commissioning)
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Current Commendable Inspection Practices -
Modifications (1994 WGIP workshop) - Continued

The regulatory body authorizes modifications of high safety signtficance before they are
brought into full operation. Large and complex modtfications are often authortzed in stages, by

P ly auth 3 the of: 13, construction, comméssioning, and full operation
phazes.

The regulatory body can sample planned modifications of lower zafety signsficance and
intervene where necesary.

The regulatory inzpection authority monitors the plans and progress of all modtfications of both

major and minor safety signtficance, and Intervenes & y. By the the regulatory
body may require modifications of low safety signtficance to be axzeszed and authorzed by the
regulatory body before being timplementead.

Agence pour I'énergie nucléalre
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Current Commendable Inspection Practices -
Modifications (1994 WGIP workshop) - Continued

The regulstory tnzpection authority checks
- implementation of quality assurance programmes
- the fabrication, testing and commésstoning activities Including
- design, installation, amembly control and implementation
-installation procedures
- operator training activities
- changes to operating and emergency procedures
- az-busit-documentation
- test and comméssioning procedures
- test and commissioning resuits

The regulatory inspection authority witneses checks at hold points spectfied by the regulatory
body, such &z hold points during manufacture, tnstallation, and commtssioning. This inspection
approach may apply partioularly during large and complex modifications.
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Review of Questionnaires

Questionnaire B
«  Temporany modifications

=  Non-identical replacement parts

What do welearnfrom the guestionnaire responses?

Responsesfrom 20 countries

Agence pour I'énergie nucléaire
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Temporary Modifications
Q1 - Does your RB have a definition of a temporary modification (e.g. limited
intime)?If so, please supplythe definition.

A number of countries have a definition fortemporary modifications
(Belgium, Canada, Czech Republic, Germany (one RB) Hungary, Mexico,
Solvenia andSpain).

The definition of temporary modificationis not consistent:

= Time limited, typically: few weeks (Germany), 3 months (Mexico) to 1
year.

= Required forunforeseen operational or safety needs (Spain, Mexico).
= Low safetysignificance (Germany, Slovenia).
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Temporary Modifications

Q2 - Doesyour RB have a different oversight process fortemporary modifications
and permanent modifications? Ifyes, what are the key differences?

The majority of countries adopt the same regulatory approachfor temporary
and permanent modifications.

Some countries have less stringent requirements for temporary modifications
(Belgium, Hungary, Germany (one RB), Slovenia), generally becausetheyare
of lower safety significance.

Some countries that reporteda different regulatory approach fortemporary
modificationsnoted a need to monitor compliance with time limits (Canada,
Mexico, Slovenia, Sweden).

Agence pour I'énergie nucléaire
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Temporary Modifications
Q3 - Doesyour RB inspecttemporary modifications? Ifyes, how does the RB
inspector choose which temporary modifications to inspect?

All countniesinspect temporary modifications as part of their compliance
programmes.

The majority of countries use the sameinspedionapproach for temporary
and permanent modifications. This will include change control processes and
sampling of specific modifications.

Most countries select (temporary) modifications forinspediionbasedon
safety significance.

Inspection of (temporary) modificationsmay also bebasedon:
= Previous experience (Slovak Republic).
= Location (housekeeping) (Sweden).
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Temporary Modifications
Q4 - Howis the agagregation of modifications considered bythe RB? (for instance
the fact that multiple “small® modifications can interact)

A number of countries reportedthat the aggregation andinterrelation of
temporary modifications should be consideredbythe licensee in the safety
analysis.

There are opportunities for the RBE to considerthe aggregation/interaction of
temporary modifications at safety review of the modification, routine
inspection andperiodic review.

Quality management principles andthe competence of the design
organisation may be considered by the RB (Finland).

Checks are madebythe RB that temporary modifications do not interact with
other SSCs (Germany).

RB requires limits on the number and duration of temporary modifications
(Sweden).

Some countries notedthat the matter is not specificallyaddressedor that
such a check may be difficuilt.

; ;v AEN Agence pour I'énergie nuclesire
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Temporary Modifications
Q5 - Is permission needed from the RB before a temporary modificationis
started, extended, removed or made permanent?

The majority of countries require RB permissionfor a temporary
modification, depending on the safety significance, licensingbasisor
screeningcriteria.

Generally, nospecific permissions wereidentifiedfor starting, extending,
removing or making permanent a temporary modification.
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Temporary Modifications
Q6 - What is the scope of the inspections performed bythe RB during the lifetime
of a temporary modification?

Temporary Modifications- Examples of inspection scope:
= Sample basedon riskinformed insights
= Check modificationis classified/graded correctly
= Checkthat a safety evaluation has been completed
= Checkinteractions assessedif several temporary modifications exist
= Check compensatory measures arein placeandassumptions correct

= Checkimplementationisin accordance with safety caseftechnical
standards/documentation

= Check compliance with legal requirements andlicensee procedures
= Check adequacy of documentation

= Check commissioning, inspediionand testing

= Visuallyinsped temporary modification on site

Agence pour I'énergie nucléalre
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Temporary Modifications
Q6 - What is the scope of the inspections performed bythe RB during the lifetime
of a temporary modification?

Temporary Modifications- Examples of inspection scope (continued):
= Check adequacy of operator aids (labels andtags)
= Check awareness of operators of temporary modifications

= Checkif temporary modifications have caused problems or negative
impact

= Checkistemporary modifications are still necessary

= Check licensee has a system for tracking, reviewand removal
= Check removal within the approvedtime period

= Check any extensions to time periodare justified

= Check that numberof temporary modifications is minimised
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Temporary Modifications

Q7 - What experience does the RB have of difficulties or problems associated
with temporary modifications? Do you perform analysis ofthis experience and
what are the main causes of problems associated with temporary modifications?

Temporary Modifications- Examples of difficulties:
= Processfor approval not formalised
= Temporary modifications remain in place longer thanintended
= Discrepanciesin documentation or technical justification
Temporary modifications not identifiedon plant
Compensatory actions or controls not adheredto
Technical standards donot meet nuclear safety requirements
Implementationbefore safety evaluation completed
Operators not aware of temporary modifications
Temporary (weld) repairsdifficult to assess for limited life
Circumstances may be unique andtherefore difficult to evaluate

Same as for permanent modifications I

®
Non-ldentical Replacement Parts
QB8a - What variation comparedto the original is permitted? (E.g. considering the
specification, manufacturer, quality standard, safety function, materials,
technology, shape, size, connections, etc.).

Agence pour I'énergie nucléaire
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There was a wide range of responses to this question.

Treated as a replacement rather than a modification if:
= Safety functionis unaffected
= Original specification/design/performance requirements met
= Same fit, form and function
= Original specificationmet and manufacturer is the same
= Original specificationand qualification requirements met
= Technical requirements met and supplieris approved
= Component/part has beenqualified
= Component partisidentical

—
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Non-ldentical Replacement Parts

Q8b - What is the oversight process ofyour RB to ensure the licensee maintains
the safety of such changes?

Examples of RB oversight activities:
= Inspection of engineering change/modification process
= |nspection of maintenance
= |nspection of quality assurance process andrecords
= |Inspection of compliance with qualification process
= |Inspection of safety management system

Agence pour I'énergie nucléaire
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Additional topics
Related topics that you want to discuss at the workshop?

Transposition of generic modification to other similar units (Belgium)
Software modification (Belgium)

Organisational modification (Belgium)

Use of operations controlled change process (Canada)

Equipment qualification (France)

Impact of ageing (Poland)

Status of post Fukushima modifications (Slovenia)
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Sub-Groups
Group 3: Group 4:
Paul Smith, United Kingdom* Pierre Barras, Belgium*
Didier Degueldre, Belgium Gilles Hermans, Belgium
Jara Depuydt, Belgium Nicolas Noterman, Belgium
Dean Hipson, Canada Hana Renova, Czech Republic
Martti Vilpas, Finland Kim Wahistrom, Finland
Istvan Mészaros, Hungary* Paul Berenguier, France
Yusuke Kasagawa, Japan* Simone Stratmann, Germany
Marek Jastrzebski, Poland A P. (Arvind Paul) Garg, India*
Petr Rubtsov, Russia Francisco José Gallardo Macia, Spain
Adnan Kozarcanin, Sweden*
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Topics for discussion

You may wish to consider the following in your group:
= Definition of a temporary modification
= Definition of a replacement part
= Commendable inspection practices for modifications (1994
workshop)
= Information from the questionnaires
= Additional related topics suggested by some countries
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Workshop Discussions
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Workshop Goal - Identify commendableinspedion practices by RBs
conceming:

= Temporary modifications
= Non-identical replacement parts
Select topics to be discussed

Ground Rules

= Stay ontopic

= Share experiences andideas
= Equal opportunitytotalk

= Listentoothers
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Inspection of Modifications

Committee on Nuclear Regulatory Activities (CNRA)
Working Group on Inspection Practices (WGIP)

13 International Nuclear Regulatory
Inspection Workshop

Closing Presentation

Leader: Paul Smith, United Kingdom
Co-Leader: Pierre Barras, Belgium

Hosted by Belgian Fedaral Agency for Nuclear Control and Bel V
Bruges, Belgium: April 17-21, 2018
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Workshop Discussion Groups

Group 3: Group 4:

Paul Smith, United Kingdom* Pierre Barras, Belgium*

Didier Degueldre, Belgium Gilles Hermans, Belgium

Jara Depuydt, Belgium Nicolas Noterman, Belgium

Dean Hipson, Canada Hana Renova, Czech Republic

Martti Vilpas, Finland Kim Wahlstrom, Finland

Istvan Mészaros, Hungary* Paul Berenguier, France

Yusuke Kasagawa, Japan* Simene Stratmann, Germany

Marek Jastrzebski, Poland A.P. (Arvind Paul) Garg, India*

Petr Rubtsov, Russia Francisco José Gallardo Macia, Spain

Adnan Kozarcanin, Sweden*
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Workshop Objectives

Build on previous commendable inspection practices
concerning the conduct of inspections for plant
modifications addressed at International WGIP-Workshop
Helsinki, 23-25 May 1994, NEA/CNRA/R(94)4.

Share information and experience between workshop
participants to identify commendable inspection practices
for regulatory bodies concerning:

* Temporary modifications

= Non-identical replacement parts

Agence pour I'énergie nucléaire
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Discussion Areas

1.Definition of temporary/permanent modification or temporary
configuration

2.Factors takeninto account when consideringa gradedapproach to
temporary modifications

3. The validity of commendable inspection practices for modifications
from the 1994 workshopand their applicability to temporary
modifications.

4.Additionalinspedions for temporary modifications

5. The appropriate balance between process basedand performance
based inspections by the RB (document/desktop review verses field
verification)

6. Ensuring that temporary changes in plant configuration are controlled

and time limited to prevent them from remainingin the field for an
extended period of time.

7. The oversight process that the RE canuse to checkthat non-identical
replacement parts will not affect safety

8. Specific considerations on temporary modifications of software-based
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1.Definition of temporary/permanent modification or
temporary configuration

Observations

Based on the answers from the questionnaires, there is no consistent
definition of a temporary modification (or configuration change), but
they are charactenised by the followingfeatures:

= Temporarymodification is a change in plant configuration, SSC’s,
procedures, organization, practices,...for a limited periodof time
specifiedbeforehandand justified.

= Temporary modifications shall not lead to violation of existing
license

= |t may be necessarytoimplement a temporary modificationin
responseto operational requirements, as a shortterm solution
until a permanent modification canbe appropriately reviewed
andimplemented.

= They are preferably applicableto low safety significant changes
(e.g. operational/economic requirements)

» Dueto emergentissues, there may bea

edfor atemporary

an peimple
Pl ot
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1.Definition of temporary/permanent modification or
temporary configuration (continued)

Commendable Inspection Practices

= CP1-Theinspector shouldreview licensee documentationto ensure
that there is a satisfactory definition of temporary modifications and
ensurethatthe licensee has a processin placeaccordingly

= CP2 - Theinspector shouldverify by sampling that the licenseeis
following their temporary modifications process and maintainingany
necessary records.

= CP3 -Theinspector shouldreviewtrendsin the licensee’s
performance in controllingtemporary modifications (e.g. compliance
with specified time limits)

= CP4 - Theinspector shouldverify by sampling that the licenseehas
documented the justification before extendingtime-limits for
temporary modifications.
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2.Factors taken into account when considering a graded
approach to temporary and permanent modifications

Observations

The gradedapproach used by licenseesfor classifying permanent and
temporary modifications is a keyfactorin determiningwhether a
submissionis made for reviewbythe RB.

The gradedapproach usedby licenseesfor classifying permanent and
temporary modifications is often not well defined.

Agence pour I'énergie nuclés
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2.Factors taken into account when considering a graded
approach to temporary and permanent modifications

Commendable Inspection Practices

CP5 - The RBE shouldevaluate the licensee’s gradedapproachto
classifying modifications, takingthe followingfactorsinto account:

= How the approach considers SSCs

= How the approachtakes account of equipment categoryand
classification

= How the approachtakes account of plant systems creditedin the
technical specifications

= How the approach makes useof quantified risk assessment

= How the approachtakes account of complexity andthe useof proven
methods

= How the approachtakesinto account the worst case consequencesof
implementing the modification
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3. The validity of commendable inspection practices for

modifications from the 1994 workshop and their
applicability to temporary modifications.

Observations

Review of the 1994 commendable inspection practices for modifications
is relevant becausethe majority of countries usethe same inspedtion
approach for temporary and permanent modifications.

The 1994 commendableinspedionpractices havean emphasis onlarge
and complexmodifications which are planned wellin advanceand may

be authorisedin stages. Whereas temporary modificationsare typically

associatedwith emergentissuesand are less complex.

Issues such as plant status and operability are moreimportantin the case
of temporary modifications

Necessary changesto the existing (1994) commendable practices for

modifications were identified at the 2016 WGIP workshop (WGIP summary
version)

Agence pour I'énergie nucléaire
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3. The validity of commendable inspection practices for
modifications from the 1994 workshop and their

applicability to temporary modifications.

294 (ommandal pepection Fracticas - A oot

All modifications should be classtfied by the Bicenzee according to safety signtficance. This
may Indicate to both the Bcensee and the regulatory body the degree of safety azzezzment that

& needed.

A t by the regulatory body may comprize of:
- applicabsiity of design standards, safety classtfications and reasonz for modification
- review of kicenzees safety nt, design calouk & ntation and

arrangements for radiation protection, where appropriate
- rizk asemment

- licensee consideration of OpEx

- Quality assurance plans

- component qualifications and construction testing, e.5., weld examinations
3 ning progr and -t

- imits and conditions both during commizsioning and during subzeq
operation

2
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3. The validity of commendable inspection practices for
modifications from the 1994 workshop and their
applicability to temporary modifications.

The regulatory body authorizes modifications of high zafety signtficance before they are
brought into full operation. Large and complex modifications are often authorized in stages, by
teh h the sfacturing, construction, commtssioning, and full operation

¥ J =

phazes.

The regulatory body should review the licensee’s processes and procedures for controlling modifications
and that it is applied correctly

The regulatory body can sample planned modtfications of lower safety signtficance and
intervene where necessary.
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3. The validity of commendable inspection practices for
modifications from the 1994 workshop and their
applicability to temporary modifications.

The regulatory body/authorsed inspection authortty checks
- implementation of quality assurance programmes

- the fabrication, testing and g activities Including
- design, installation, by trol and smpl tation

- fnstallation procedures

- operator training activities

- changes to operating and emergency procedures

- az-busit-documentation

- test and g/decommissioning pr

- test and commissioning results
- compliance with legal requirements and licensee procedures
- viswal inspection of the modification onsite, if possible

The regulatory body/outhorised inspection authority witn hecks at hold points spectfied by the
regulatory body, such &z hold points during manufacture, tnstallation, and commezzionting. This tnspection

approach may apply particularly during large and complex modtfications.
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4.Additional inspections for temporary modifications

Observations

Thereisaneed for the RB to be more proactive when dealing with
temporary modifications

Some inspection activities may be delegatedbythe RB to aninspection
agency

The temporary modification process should not be usedto by-pass the
permanent modification process

Commendablein ion Practices-Tem Modifications

CP6 - The RBE shoulddevelopinspedtion procedures relatedto temporary
modification

CP7 - The RB should use a graded approach when selectinga sample of
temporary modifications forinspection

CP8 - Checkthat the licensee has used an approved process for the
implemeritation of temnamry modications.

/l <y AEN Agence pour I'énergie nucléa' -
) INEA Nuclear Energy Agency
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4.Additional inspections for temporary modifications

Commendablein ion Practices-Tem Modifications

CP9 - Checkthat temporary modificationsare classified/graded comrectly
and that a safety evaluation has been completedand documented

CP10 - Checkthatinteractions have beenassessed by the licenseeif
several modifications exist

CP11 - Checkthatanyrequired compensatorymeasures arein placeand
effective

CP12 - Checkthat documentation affected by temporary modification is
appropriately marked in master documentation and controlled copies

CP13 - Checkthe adequacy of operator aids (labels/tags/instructions)

CP14 - Checkthat operators are aware of any temporary modifications,
as appropnate, espeqally:
= Thelmpacton plant operation

= Safety limits and conditions of the implemented temporary
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4.Additional inspections for temporary modifications

Commendable inspection Practices - Temporary Modifications

CP15 - Checkthat licensee staff pays the same attention for temporary
modification as for permanent modifications (safety culture issue...)
CP16 - Checkthat adequate maintenance, inspection andtesting of
temporary modificationsisin placeand conducted appropriately

CP17 - Licenseeperiodically revievs the state of temporary modification
takinginto account the safety limits and changes in operational states
CP18 - Checkthatthe licensee hasa system for tracking, reviewand
removal of temporary modifications (Database forglobal overvievy)

CP19 - Consistency between field observation andinformation within
database

CP20 - Checkthat temporary modifications have been removed within
the approvedtime period (hardware and documentation) and that
removalis complete

Agence pour I'énergie nucléaire
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4.Additional inspections for temporary modifications

Commendable inspection Practices - Temporary Modifications

CP21 - Checkthat plans developedby the licensee (especially outage
activities) gives adequate priority to removal of temporary modification
as soon as possible

CP22 - Checkthat the number of temporary modificationsin place is
minimised.
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5. The appropriate balance between process based and
performance based inspections by the RB

Observation

It is important for the RB to have a balanced approachbetweenthe
inspection of (document/desktop based) processes and performance
(field) based inspection activities

PN A Agence pour I'énergl |éalre
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6. Ensuring that temporary changes in plant

configuration are controlled and time limited to prevent
them from remaining in the field for an extended period

of time.

Observation

Addressed by commendable inspection practices generatedfrom
discussion points 1to 4.
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7. The oversight process that the RB can use to check

that non-identical replacement parts will not affect
safety

Observations

The variation of a non-identical replacement part, compared to the
original, thatis permitted by RBs for a replacement to be exempt from
the modifications process is not consistent. But all approaches require
the safety function to be unaffected

Issues that potentially require or resultin licensees using non-identical
replacement partsinclude:

= The loss of original equipment manufacturers/suppliers
= Theintroduction of fraudulent components into the supply chain

= The potential for manufacturers/suppliers to changethe specification
of equipment without alertingthe licensee

/l <y AEN Agence pour I'énergie nucléa' -
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7. The oversight process that the RB can use to check
that non-identical replacement parts will not affect

safety
Commendable Inspection Practices

CP23 - In order to ensurethat non-identical replacement parts do not
affect safetythrough plant obsolescence, the RBE should verify
implementation of an ageing/asset management process by the licensee

CP24 - The RB should verify the implementation of a appropriate quality
control/management programme for suppliers/vendors

CP25 - Inspectors should sample checkthat replacement parts meetthe
specifiedsafety requirements. This may be done during inspection of
maintenance, modifications, QA/QC or equipment qualification
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8. Specific considerations on temporary modifications of
software-based equipment

c iable | tion Practi

CP26 - RBinspectionsshouldincludethe verificationof:

= Temporary modification of software-based equipment shouldbe
limited to changes of user configurable parameters (and notthe
changes that can be performed by the programmers)
Temporary modification of software-based equipment by review of
logbooksor system logs to ensurethe coredtimplementation

Agence pour I'énergie nuclés re
Nuclear Energy Agency

Recommendation - WGIP Commendable Practices

It is recommended to WGIP that the working group summary
document of all commendable inspection practices be published.

WGIP should revisit the topic on “non-identical” replacement parts.
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4. What issue would you like to discuss.
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4. What issue would you like to discuss
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Family picture of subgroups 5 & 6

@) OECD Nuclear Energy Agency Cynea
Use of Previous Work by the WGIP

The WGIP published a reportin 2005 called “Regulatory
Inspection Practices to bring about Compliance”
[NEA/CNRA/R(2005)1].

A main result of the that report was that in most OECD/NEA
countries a series of graded enforcement options are
available for the RB ranging from giving advice, oral and
written cautions into issuing fines, license withdrawal and
prosecution in court.

This result was taken as a starting point for the workshop.
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