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EDITORIAL BY THE COMMISSION

On the whole,
2016 was safisfactory
despite a worrying context

Montrouge, 14th March 2017

he year was marked by the detection of a serious

generic anomaly. Eighteen EDF reactors were

potentially affected by excess carbon in the steel

used in the manufacture of the steam generators.
Specific checks were ordered by ASN on all these reactors
and five of them had to be shut down early.

Thisisnot the first time this type of generic anomaly has
been found: for the French electrical system, it confirms
the need to ensure that there is sufficient margin to deal
with the shutdown of several reactors following the
detection of a generic anomaly.

Inaddition, irregularities dating back to the manufacture
of large reactor components have been detected in the
Creusot Forge plant. Numerous design and manufacture
conformity deviations were also found during the periodic
safety reviews on the installations.

These findings mean that:

« In the future, for new constructions and modifications
made to existing facilities, improvements are necessary
in design, manufacturing and installation, as well as in
the corresponding inspections. Thisis now a priority in
the light of the major work that would be necessary to
extend the operating service life of the older facilities.
With regard to past activities, the historical manufacturing
review initiated by Areva must be completed and the
conformity deviations remedied during the periodic
safety reviews.

This complex situation must give rise neither to denial, nor
to defeatism: denial of the scale and even sometimes the
reality of the problems observed; defeatism which would
discourage the completion of the necessary manufacturing
reviews, or undermine the motivation of those involved
in safety on a day to day basis.

This situation demands that both the consequences and
causes of anomalies and irregularities be identified and dealt
with: thisis the absolute pre-requisite for consolidating
nuclear safety.

Apart from these anomalies or irregularities, the operating
safety of Basic Nuclear Installations (BNI) was on the
whole maintained at a high level, although particular
vigilance is still required in the field of radiation protection,
particularly for the medical sector, in which four level 2
incidents occurred in 2016.

This assessment of 2016, with its positive and negative
points, comes at a worrying time:
* Safety and radiation protection challenges will grow

over the period 2017-2020:

- The evaluation of the continued operation of the
900 MWe reactors beyond their fourth safety review
is a key issue. ASN will issue a generic opinion in
2019 on this subject after analysis of the studies yet
to be produced by EDE

- The other main nuclear installations, in particular
fuel cycle installations and research reactors, will
undergo a periodic safety review during the same
period. By the end 0f 2017, ASN will have received
about fifty review files for analysis.

- Deployment of the post-Fukushima improvements
will need to be continued, more particularly with
regard to the fixed equipment of the “hardened safety
core” supplementing the mobile means already in
place.

The projects or construction sites for new installations,
EPR, Cigéo, Réacteur Jules Horowitz (RJH), ITER are
behind schedule. Safety is not generally a factor,
except for the Flamanville EPR vessel anomaly, which
is being given special treatment.

The main industrial firms, Areva, CEA, EDFE, who hold
prime responsibility for the safety of their installations,
are experiencing economic or financial difficulties.
Wide-reaching reorganisations are in progress. Time
will be needed for them to take full effect.

For 2017, ASN and the Institute for Radiation protection
and Nuclear Safety (IRSN) obtained additional staff,
although the personnel levels are still inadequate for
dealing with these issues comprehensively. A situation
such as this is not however sustainable and ASN is
once again asking for a review of the financing of safety

|
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regulation, to enable it to have appropriate resources
tailored to its needs and those of IRSN.

This worrying context must encourage all stakeholders
to exercise the greatest vigilance to ensure that safety
remains a priority. For its part, ASN will be attentive
to the technical and financial capacity of the industrial
firms, as well as to ensuring that they maintain in-house
skills that are vital for safety. It will in particular ensure
that the necessary safety investments are actually made.

kK

Towards the harmonisation of nuclear
safety and radiation protection in Europe

At the European level, three Directives on nuclear safety,
waste management and radiation protection were adopted
or updated in recent years.

European harmonisation of safety and radiation protection
remains a priority for ASN, which is actively involved
in the work of ENSREG!, WENRA? and HERCA>.

In 2018, a comparative review of reactor ageing
management practices will be carried out in Europe.
The framework of the review was defined in 2016 and
ASN will draft the French reportin 2017 for subsequent
inclusion in this review.

ASN is heavily committed to the harmonisation and
coordination of emergency situations management in
Europe. In 2017, three emergency exercises are scheduled
to test cross-border coordination.

The continued operation of ageing
installations is a major issue

The first of the fourth ten-yearly outage inspections
will take place in 2019. It will be a challenge on the
one hand for industry — which will have to conduct
the studies and then carry out the necessary work and
on the other for ASN and IRSN — which will have to
analyse the proposals and then check the modifications
actually made.

ASN intends to issue a generic opinion in 2019 on
the continued operation of the 900 MWe reactors
beyond forty years. This opinion will be drafted with
the participation of the public. The periodic safety
reviews of each 900 MWe reactor, which will lead to
a public inquiry, will then be staggered until 2030.
Furthermore, following the Fukushima Daiichi accident,
ASN prescribed the deployment of a “hardened safety
core”. This comprises mobile equipment which, in the
event of an accident, can be connected to the installation,

1. European Nuclear Safety Regulators Group.

2. Western European Nuclear Regulators Association.

3. Heads of the European Radiological protection Competent
Authorities.
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along with fixed equipment. This mobile equipment
has already been fully deployed in France. The fixed
equipment, which requires a large number of studies
and a significant production lead-time, will be deployed
during the course of the next periodic safety reviews.

Installations other than power reactors cover a
wide variety of activities: research, fuel cycle, waste
management, production of radiopharmaceuticals and
industrial irradiators, etc. These installations are mainly
ageing. Several dozen of these installations will have to
undergo a periodic review, often for the first time. For
both ASN and IRSN, this already means a considerable
increase in the workload, which will only get heavier in
the coming years. An analysis approach proportionate
to the safety issues is being set up to deal with this.

Inany case, ASN will ensure that the safety improvements
(earthquake resistance, fire protection, etc.) prescribed
further to these reviews are actually carried out, despite
the economic, financial and budget constraints faced
by the licensees.

During the first periodic safety review of the UP3 plant
on the La Hague site, which began in 2010, ASN asked
Areva to examine the conformity and ageing of the
evaporators used to concentrate the fission products.
This led to the identification of faster than anticipated
corrosion on this equipment. ASN thus set operating
conditions to limit the phenomenon and specified more
frequent corrosion measurements. Depending on the
results of these measurements, ASN may be obliged to
require shutdown of the facility. In 2016, Areva proposed
the safety options for new evaporators, which could
enter service in 2021.

Pressure equipment: a worrying situation

In 2005, regulations reinforced the requirements
regarding verification of nuclear pressure equipment
conformity. In 2015, these reinforced checks led to the
detection of significant excess carbon in certain parts
of the Flamanville EPR reactor vessel: ASN will issue
a position statement on the serviceability of the vessel
in mid-2017.

An anomaly of the same type was subsequently also
identified on certain steam generators of 18 reactors
in operation. Five of these reactors have been shut
down early, at ASN’s request, so that the necessary
inspections could be carried out. Based on the results
of these inspections, ASN was able to authorise restart of
these reactors, subject to restrictions on their operating
conditions.

Following the EPR vessel anomaly, ASN asked for a
historical review of the quality of past manufacturing
in the Creusot Forge plant. This has already led to the
detection of majorirregularities: “concealed” files showing
anomalies hidden from the customer and the regulatory
authority and the suspected falsification of measurement



or examination reports. In 2016, these irregularities
already led to the shutdown of Fessenheim reactor 2 and
the extension of the shutdown of Gravelines reactor 5.
The review is scheduled to continue: the anomalies
identified will be processed. Thought is already being
given as to how to better prevent and detect this type
of irregularity during manufacturing checks.

EPR, an advanced design
but a difficult birth

The Flamanville EPR reactor is a “Generation 11"
pressurised water reactor, offering a significantly higher
level of safety than the reactors currently in service.
The EPR in particular offers greater protection against
external hazards and increased means of mitigating the
consequences of accidents with core melt.

ASN underlines the fact that EDF still needs to carry
out significant work before start-up, to examine the
serviceability of the nuclear pressure equipment, the
vessel in particular and, more generally, to guarantee
the performance of the safety systems.

The industrial contractors must learn the lessons of the
difficulties encountered on the Flamanville EPR, in terms
of design, manufacturing and construction.

Improved protection of the population
in the event of an accident

In 2016, the Government decided to extend the scope
of the Off-site Emergency Plans (PPI) triggered by the
public authorities in the event of an accident from 10 to
20 km around the NPPs. This decision is consistent with
the proposal from the European radiation protection and
safety authorities (HERCA and WENRA) to harmonise
measures to protect the populations in the event of a severe
accident. Interministerial work is now required to define
the practicalities of this extension.

In 2016, anew national distribution campaign for iodine
tablets, supervised by ASN, was launched for the populations
located within the zone around the NPPs covered by the
current PPIs. This campaign was an opportunity to raise
awareness of the nuclear risk among the persons concerned.

The increasing urban development around BNIs requires
particular vigilance, in order to maintain the effectiveness
of the population protection measures contained in the
contingency plans, more specifically their evacuation. ASN
is thus consulted on urban development projects around
BNIs and published a guide on this subject in 2016.

Decommissioning, complex operations
taking longer than expected

The decommissioning of a Basic Nuclear Installation (BNI)
is a lengthy and complex operation involving risks. To
date, about thirty BNIs of all types have been shut down
or are undergoing decommissioning in France.
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In 2016, for technical reasons, EDF stated that it
intended to change its decommissioning strategy for
the Gas-Cooled Reactors (GCR). This means that EDF is
proposing to postpone their decommissioning by several
decades. In July 2016, ASN asked EDF to optimise its
industrial process in order to comply with the principle
of decommissioning within a time-frame that is as short
as possible, as stipulated by the Environment Code.

CEA will also be decommissioning a number of civil or
defence-related BNIs. In general, ASN observes significant
delays in the performance of decommissioning operations.
This situation is prejudicial to safety. At the request of
ASN and the Defence Nuclear Safety Regulator (ASND),
CEA proposed its new decommissioning strategy at the
end of 2016. It will be the subject of a joint position
statement to be issued by ASN and ASND in 2018, at
which time the adequacy of the human and budget
resources allocated to these operations will be closely
examined.

In June 2016, Areva transmitted its decommissioning
strategy for the installations concerned on the La Hague
and Tricastin sites, and it will be reviewed in 2017 for a
position statement to be issued in 2018.

Radiotherapy and interventional imaging:
two priorities for radiation protection

Aspart of the process to transpose the European Radiation
Protection Directive, ASN will ensure that the requirements
are appropriate to the potential consequences of medical
activities. ASN also intends to issue resolutions on quality
assurance in medical imaging, on continuing training of
professionalsin the field of radiation protection of persons
exposed to ionising radiation for medical purposes and
on the “diagnostic reference levels”.

ASN maintains its inspection priorities in radiotherapy
and interventional imaging. In these two fields, ASN will
ensure that the preliminary risk assessment is reinforced, as
aresult of changes, both technological and organisational,
and will focus in particular on the adequacy of the human
resources allocated to these activities. In interventional
imaging, optimisation of the doses received by the patients
on the one hand and by the professionals on the other,
in particular with regard to the lens of the eye, remains
the main objective.

The growth of new imaging techniques implies greater
initial and continuing radiation protection training for
the entire medical profession.

Radon, measures to protect exposed
individuals

For the French population, radon is the leading source
of exposure to ionising radiation of natural origin: about
20% of the French population is potentially exposed to
radon. After tobacco, this gas is the second risk factor
for developing lung cancer.

ASN report on the state of nuclear safety and radiation protection in France in 2016
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The home is the main location for exposure to radon.
The 2016-2019 National Radon Action Plan, published
by ASN in January 2017, gives priority to raising the
awareness of the public and the main players concerned
by the radon risk. In addition, the law requires mandatory
information of persons buying or renting property in
the départements with a high radon risk.

Furthermore, for facilities open to the public and for
the workplace, ASN assists the local authorities and
employers with measurement of the radon concentration.
It also takes part in the transposition of the European
Radiation Protection Directive into French law, which
will more particularly allow improved monitoring of
annual occupational exposure.

Important decisions for waste disposal
are to be made in the near future

It is intended that long-lived, high and intermediate
level waste will eventually be disposed of in the Cigéo
underground facility. Act 2016-1015 of 25th July 2016
set the reversibility conditions for such a repository which
shall, on the one hand, be able to adapt to changes in
energy policy (for example, disposal of spent fuels as-is)
and, on the other, allow recovery of waste packages already
emplaced in the repository. In 2017, ASN will rule on
the safety options for this repository, taking account of
the conclusions of the peer review conducted under the
supervision of the International Atomic Energy Agency
at the end of 2016. On these bases, a Cigéo creation
authorisation application should be submitted in 2018.

The production of very low level radioactive waste will
rise significantly with the future decommissioning of
the current fleet of NPPs. In order to minimise transport
traffic, might it not be wise to envisage several regional
repositories rather than a single centralised facility? ASN
considers that a public debate needs to be held on this
subject.

As the commissioning calendar for the repositories for
such waste remains uncertain, storage capacity for these
wastes must be increased. More specifically with regard
to spent fuels, ASN considers that the licensees must
anticipate saturation of the storage capacity in the NPPs
or the pools in the Areva plant in La Hague: the safety
options foranew centralised pool will be examined soon.

More efficient oversight, but greater
resources are still needed

The Energy Transition for Green Growth Act marked
a significant step forward for safety and radiation
protection. ASN’s duties and powers have been extended
-more particularly to include oversight of the protection
of sources against malicious acts - and the role of IRSN
has been reinforced. This Act also consolidated the
Local Information Committees and more generally the
provisions concerning the information and involvement
of the citizens.
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ASN and IRSN also obtained an increase in their
oversight and assessment resources in the 2015-2017
three-year budget Plan. ASN restates the need for
financing of its human resources that is in keeping
with the unprecedented nuclear safety and radiation
protection challenges.



The Nuclear Safety
Authority (ASN)

ASN was created by the 13th June 2006
Nuclear Security and Transparency Act.

It is an independent administrative Authority
responsible for requlating civil nuclear activities
in France. It also contributes towards informing

the citizens.

ASN is tasked, on behalf of the State, with regulating
nuclear safety and radiation protection in order
fo protect workers, patients, the public and the
environment from the risks related to nuclear activities.

ASN aims to provide efficient, impartial, legitimate
and credible nuclear requlation, recognised
by the citizens and regarded internationally

as a henchmark for good practice.

Competence
Independence
Rigour
&\ Transparency
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ASN: ITS ROLES, ITS ORGANISATION, KEY FIGURES

ASN

lts roles

Regulating

ASN contributes to drafting
regulations, by giving the Government
its opinion on draft decrees and
Ministerial Orders, or by issuing
statutory resolutions of a technical
nature.

Authorising

ASN examines all individual
authorisation applications fornuclear
facilities. It can grant all licenses and
authorisations, with the exception of
major authorisations for Basic Nuclear
Installations, such as creation and
decommissioning. ASN issues the
licenses provided for in the Public
Health Code concerning small-
scale nuclear activities and issues
licenses or approvals for radioactive
substances transport operations.

Monitoring

ASN is responsible for ensuring
compliance with the rules and
requirements applicable to the
facilities or activities within its field
of competence. Inspection is one
of ASN’s main means of oversight,
although it also has appropriate
powers of enforcement and sanction.

Informing

Primarily through its website
www.ash.frand its Controle magazine,
ASN informs the public and the
stakeholders (Local Information
Committees, environmental
protection associations, etc.) of its
activities and the state of nuclear
safety and radiation protection in
France.

In emergency situations

ASN monitors the steps taken by the
licensee to make the facility safe. It
informs the public of the situation.
ASN assists the Government. It in
particular sends the competent
Authorities its recommendations
concerning the civil security measures
to be taken.

Regulation and monitoring
of diverse activities and
facilities

Nuclear power plants, radioactive
waste management, nuclear fuel
shipments, packages of radioactive
substances, medical facilities, research
laboratories, industrial activities, etc.
ASN oversees an extremely varied
range of activities and installations.
This regulation covers:

* 58 nuclear reactors producing
nearly 80% of the electricity
consumed in France, along with
the EPR reactor currently under
construction;

all French fuel cycle facilities, from
fuel enrichment to reprocessing;
several thousand facilities or
activities which use sources of
ionising radiation for medical,
industrial or research purposes;
several hundred thousand
shipments of radioactive substances
nationwide, every year.

The support
of experts

When taking certain
decisions, ASN calls on the
expertise of technical
support bodies. This is
primarily the case with the
Institute for Radiation
Protection and Nuclear
Safety (IRSN). The ASN
Chairman is a member of
the IRSN Board.

ASN also requests opinions
and recommendations
from scientific and
technical Advisory
Committees of Experts.




lts organisation

The Commission

ASN: ITS ROLES, ITS ORGANISATION, KEY FIGURES

The Commission defines ASN general policy regarding nuclear safety and radiation protection. It consists of five
Commissioners, including the Chairman.

Pierre-Franck CHEVET
Chairman

Philippe
CHAUMET-RIFFAUD

Sylvie CADET-MERCIER
Commissioner

Commissioner

Lydie EVRARD
Commissioner

Margot TIRMARCHE
Commissioner

12th November 2012
for 6 years

President of the Republic

Impartiality

The Commissioners perform their
duties in complete impartiality and
receive no instructions either from
the Government or from any other
person or institution.

Independence

The Commissioners perform their
duties on a full-time basis. Their
mandate is for a six-year term.
It is not renewable. The duties
of a Commissioner can only be
terminated in the case of impediment
or resignation duly confirmed by a
majority of the Commissioners.
The President of the Republic may
terminate the duties of a member

10th December 2014 21st December 2016
for 6 years for 6 years

DATE APPOINTED

APPOINTED BY

of the Commission in the event
of a serious breach of his or her
obligations.

Competencies

The Commission issues resolutions
and publishes opinions in ASN’s
Official Bulletin. The Commission
defines ASN external relations policy
both nationally and internationally.
The Commission defines ASN
regulatory policy. The Chairman
appoints the nuclear safety inspectors,
the radiation protection inspectors,
the health and safety inspectors
for the nuclear power plants and
the staff responsible for verifying
compliance with the requirements

Commission figures in 2016

76 sessions

32 opinions

Headquarters and the regional divisions

ASN comprises a headquarters
and eleven regional divisions
with competence for one or more
administrative regions. This
organisation enables ASN to carry
out its regulation and monitoring
duties over the entire country and
in the overseas territories of France.
The headquarters are organised
thematically and are responsible

at a national level for their fields of
activity. The ASN regional divisions
operate under the authority of the
regional representatives, appointed
by the ASN Chairman. They are ASN’s
representatives in the regions and
contribute locally to ASN’s public
information role. The divisions carry
out most of the direct inspections
on nuclear facilities, radioactive

10th March 2017
for 6 years

President of the Senate

12th November 2012
for 6 years

President
of the National Assembly

applicable to pressure vessels. The
Commission decides whether to open
an inquiry following an incident or
accident. Every year, it presents the
ASN Report on the state of nuclear
safety and radiation protection in
France to Parliament. Its Chairman
reports on ASN activities to the
relevant commissions of the French
Parliament’s National Assembly and
Senate as well as to the Parliamentary
Office for the Evaluation of Scientific
and Technological Choices.
The Commission drafts ASN
internal regulations and appoints
its representatives to the High
Committee for Transparency and
Information on Nuclear Security.

42 resolutions

substances transport operations
and small-scale nuclear activities. In
emergency situations, the divisions
assist the Prefect of the département*,
who is in charge of protecting the
general public, and supervise the
operations carried out to safeguard
the facility on the site.

* Administrative region
headed by a Prefect.
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Key figures in 2016

w 483 staff members

e 8@% 2 94 inspectors

18,350

T mspechon follow-up letters

available on www.asn.fr
as at 31st December 2016

Committee meetings

20

Press conferences

g%% 25 Advisory
-
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oo 899%

management

%0 1793

N mspechons

of nuclear facilities, of shipments

of radioactive subsmnces, of the medical,
industrial and research sectors, of approved
organisations

395

== technical opinions
sent o ASN by IRSN

)

= 2820

@ ubhorisations
and licenses

= 2]/

U= press releases




/2 e |

information notices = emergency exercices

@ €80.79 mition @ €85 milion
total budget for ASN IRSN budget devoted fo expert

appraisal work on behalf of ASN

o
1]

Number of significant events rated on the INES scale ™ in 2016

Level 1: 101 Level 1: 5

9 48 Level 0: 847

Level0: 59

Basic Nuclear Installations Transport of radioactive
substances

Level 1: 30

Level 0: 171

Smallscale nuclear activities
(medicine and industry)
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ASN organisation chart as af 14th March 2017

Commissioners
Sylvie CADET-MERCIER
Philippe CHAUMET-RIFFAUD
Lydie EVRARD Chairman Head of Private Office
Margot TIRMARCHE Pierre-Franck CHEVET Laurent FELBER
. GENERAL
Deputy Directors General
yolen COLLET, Alin DELMESTRE, Jean-Luc LACHAUME DIECIORATE
Adviser Director reporting to the General Director Director General Head of Staff
Henri LEGRAND Guillaume BOUYT Olivier GUPTA Ambroise PASCAL
Nuclear power plant  |Nuclear pressure equipment|  Transport and sources General Secretariat
department department department Daniel DELALANDE
Anne-Cécile RIGAIL Rémy CATTEAU Fabien FERON
Waste, research facilities lonising radiation Environment and DEPARTMENTS Munugemen.l “_“d
and fuel cyde facilities and health department emergency department Appra‘lsul Mission
department Jean-Luc GODET Bénédicte GENTHON Alain RIVIERE
(Christophe KASSIOTIS
International relations Communication and public
department information department
Frédéric JOUREAU Alain DELMESTRE
11
REGIONAL
DIVISIONS
Bordeaux division Caen division Chélons-en-Champagne division Dijon division

Regional representative: Patrice GUYOT
Regional Head: Paul BOUGON

Lille division
Regional representative:
Vincent MOTYKA
Regional Head: Rémy ZMYSLONY

Orléans division
Regional representative:
(Christophe CHASSANDE
Regional Head: Pierre BOQUEL

Regional representative: Patrick BERG [Regional representative: Emmanuelle GAY
Regional Head: Héléne HERON

Lyon division
Regional representative:
Francoise NOARS

Regional Head: Marie THOMINES

Paris division
Regional representative:
Jérome GOELLNER

Regional Head: Bastien POUBEAU
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Regional Head: Jean-Michel FERAT

Marseille division
Regional representative:
Corinne TOURASSE
Regional Head: Laurent DEPROIT

Strasbourg division
Regional representative:
Emmanuelle GAY
Regional Head: Pierre BOIS

Regional representative: Thierry VATIN
Regional Head: Marc CHAMPION

Nantes division
Regional representative:
Annick BONNEVILLE
Regional Head: Pierre SIEFRIDT



ASN in the regions

Lille
division

Houts-de-France

Grand Est | Strashourg
division

Paris
division

(aen
division

Normandie

(Iiiuntes
ivision ) D
Orléans 5 -
Bretugne, N CentreVal de Loire | division ~ Din|
Foys deloore ~division | Bourgogne Franche-Comté

Bordeaux
division
— °
Nouvelle-Aquitaine
Occitanie
Mqrﬁeille Corse, Occitanie
division | Provence-Alpes-Céte d'Azur
DROM-COM
z Saint-Pierre- ‘ LaRéunion " Guadeloupe 3' Mayotte s Martinique
4 et-Miguelon - ®
Guyane

Division Caen and Orléans respectively involved in the Bretagne region and lle-de-France region for control of the only BNIs.
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In a difficult context, stringency and
serenity underpin all ASN resolu

tions

Olivier GUPTA - Director General
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Montrouge, 14th March 2017

n the current context, with its numerous tensions and
decisions with significant implications, ASN ensures
thatits operations enable it to issue resolutions that are
balanced, robust and taken with collective responsibility.

ASN has modified its regional organisation to ensure
greater legibility for all stakeholders and is enhancing
its efficiency in order to focus its resources on activities
with the greatest nuclear safety and radiation protection
implications.

Finally, following ten years during which the regulatory
framework has been considerably reinforced, ASN is
conducting a review in 2017 of its responsibilities and
of the future development of its oversight procedures.

The operation of ASN

In the current situation, the correct working of ASN
and its technical support organisation, IRSN, is decisive.

ASN intends first of all to continue to work with rigour,
based on methodical technical assessments and with
reference to regulatory requirements and, more generally,
to the nuclear safety and radiation protection objectives;
with perseverance, seeing its investigations through to
completion; with calm and serenity, without ignoring
the context but at the same time without giving way
to precipitation. This is what ASN did in 2016, more
particularly on the most sensitive subjects such as the
carbon content anomaly on certain steam generator
channel heads.

ASN also aims to preserve its ability to produce collective
resolutions, so that they do not rely on a single person
and so that each link in the decision-making chain
contributes its own competence and expertise. This
method of operation is valid, including at the highest
level, because the most important decisions do not rest
on a single person, but on a commission, as required
by law.



Finally, ASN and IRSN must continue to work smoothly
at all levels, each within its own field. The joint ASN-
IRSN approach in place since 2014 to assess the means
needed for oversight and assessment is thus particularly
welcome. With regard to day to day operations, the
2016 audit of the implementation of the convention
governing relations between ASN and IRSN underlined
the quality of the relationship, while identifying avenues
for progress that ASN and IRSN will be implementing
as of 2017.

Organisation

In 2016, ASN will have completed the majority of its
review of the regional reforms. On the basis of the
principles set out by the Commission, the discussions
with the personnel and their representatives led to the
best possible arrangement, which can be implemented
in 2017. This was a major milestone. The geographical
scope of competence of ASN’s 11 regional divisions is
now more consistent with the boundaries of the new
administrative regions, leading to greater legibility for
ASN’s contacts in the regions.

Means and efficiency

For several years now, ASN has been working on
enhancing the efficient use of its resources, to ensure
oversight that is both effective and commensurate with the
issues at stake. 2016 thus saw the adoption of the system
of BNI classification according to the risks they present:
the nature and scale of oversight measures, the degree of
detail of investigations and the hierarchical level of the
signature of documents concerning an installation are
thus adapted to its nuclear safety and radiation protection
implications. This work will continue in 2017, more
specifically with the drafting of a statutory resolution
to clarify the system for BNI modifications, to ensure
that it is more closely tailored to the corresponding
implications.

ASN has initiated a wide-ranging review of the system
authorising and regulating activities in small-scale nuclear
facilities. The aim is more specifically to examine how
this system needs to be changed to boost its efficiency,
on the basis of an approach proportionate to the risks,
taking account of ongoing legislative and regulatory
changes related to the transposition of the Directive
on Basic Radiation Protection Standards. By means of a
statutory resolution, ASN will more particularly specify
the scope of application of the notification, registration
and authorisation systems.

THE YEAR 2016

Finally, with a view to simplifying matters for those in
charge of nuclear activities and making administrative
processing easier, ASN opened its electronic notification
portalin 2016. It is first of all operational for companies
notifying transports of radioactive materials and in 2017
will be broadly expanded to include all activity files
requiring notification in the small-scale nuclear sector
and for notification of significant events.

Checks and inspections

The considerable reinforcement of the legislative and
regulatory framework over the past ten years means that
the nuclear safety and radiation protection oversight system
is far better placed to deal with the current challenges.

ASN now has appropriate enforcement powers, reinforced
by the Ordinance of 11th February 2016. One example
of these powers s that in 2016 it succeeded in obtaining
conformity of the CIS bio international facility with
regard to the fire risk. ASN will continue to use these
measures whenever required, with discernment and
conviction.

A body of orders, resolutions and guides clarifies and
stabilises the requirements so that those responsible for
nuclear activities have a clearer understanding of the
objectives and the acceptable means of achieving them.
The procedures are also more clearly defined.

The legislative and regulatory framework promotes not
only transparency but also public participation. The role
of the Local Information Committees (CLI) in public
information has been reinforced and ASN urged each
CLI to hold meetings open to the public, as required by
law. ASN contributes to the process started in 2016 and
which will continue in 2017, under the supervision of the
High Committee for Transparency and Information on
Nuclear Safety (HCTISN), in order to clarify the public
consultation procedures on the occasion of the fourth
ten yearly outage inspections of the NPPs.

Finally, a formal framework for work at the European
level was also finalised: in 2017, ASN will host an IRRS
(Integrated Regulatory Review Service) follow-up mission,
under the peer review system made mandatory in Europe.
It will participate actively in preparing for a topical peer
review on the management of reactor ageing.

ASN’s independence and powers give it a high level of
responsibility in the implementation of oversight, especially
atatime of major challenges. The current situation requires

ASN report on the state of nuclear safety and radiation protection in France in 2016



18 ———  THEYEAR 2016

that ASN take a questioning look at its responsibilities,
role and position, from three perspectives:

* Despite the difficulties they are experiencing, how
does ASN ensure that the licensees fully exercise their
responsibility for nuclear safety and radiation protection?
How does ASN exercise in full its role as architect of the
oversight system, of which IRSN is a part? It is more
particularly up to ASN, with the support of IRSN, to
continue to specify oversight priorities, whether in the
field or in terms of analysis of files.

How can ASN reinforce the effectiveness of its actions in
amanner commensurate with the issues and challenges?
The aim is more specifically to advance oversight so
that it is better able to detect fraudulent situations,
while recognising that this can never be exhaustive
and that the presence of ASN inspectors in the field
remains a crucial aspect of the system.

ASN intends to continue to examine these subjects in
2017 within the context of preparation of its new multi-
year strategic plan. The goal is to define a new direction
for ASN, in a difficult context in which ASN must fully
exercise the responsibilities entrusted to it by the legislator.

k® k% k
Iwish to thank all ASN personnel for their commitment

in carrying out ASN’s duties in 2016. I know that I can
rely on them to meet the challenges facing ASN in 2017.
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Nuclear activities:
jonising radiation and health and environmental risks

lonising radiation may be of natural
origin or caused by human activities,
referred to as nuclear activities.

The exposure of the population to
naturally occurring ionising radiation
is the result of the presence of
radionuclides of terrestrial origin in
the environment, radon emanations
from the ground and exposure to
cosmic radiation.

Nuclear activities are activities
entailingarisk of exposure toionising
radiation, emanating either from
an artificial source or from natural
radionuclides. These nuclear activities
include those conducted in Basic
Nuclear Installations (BNIs) and the
transport of radioactive substances,
as well as in all medical, veterinary,
industrial and research facilities where
ionising radiation is used.

lonising radiation is defined as
radiation that is capable of producing
ions — directly or indirectly — when
it passes through matter. It includes
X-rays, alpha, beta and gamma rays,
and neutron radiation, all of which
have different energies and penetration
powers.

The effects of ionising radiation on
living beings can be “deterministic”
(health effects such as erythema,
radiodermatitis, radionecrosis
and cataracts, which are certain to
appear when the dose of radiation
received exceeds a certain threshold)
or “probabilistic” (probability of
occurrence of cancersin an individual,

but no certainty). The protective
measures against ionising radiation
aim to avoid deterministic effects,
but also to reduce the probability
of occurrence of radiation-induced
cancers, which constitute the main
risk.

Understanding the risks linked to
ionising radiation is based on health
monitoring (cancer registers),
epidemiological investigation and
risk assessment via extrapolation to
low doses of the risks observed at
high doses. There are still however
numerous uncertainties and
unknowns, in particular with regard
to radio-sensitivity, certain radiation-
related diseases at high doses, the
effects of low doses, the radiological
signature of cancers and certain non-
cancerous diseases.

Exposure to ionising
radiation in France

The entire French population is
potentially exposed to ionising
radiation, but to differing degrees,
depending on whether the ionising
radiation is of natural origin or the
result of human activities.

On average, the exposure of an
individual in France was estimated
by the French Institute for Radiation
Protection and Nuclear Safety (IRSN)
at4.5 millisieverts (mSv) per year in
2015, varying by a factor of from 1
to 15 depending on the location, the
eating habits, the medical exposures,
etc.; the sources of this exposure are
as follows:

* For about 2.9 mSv/year, naturally
occurring radioactivity, including
0.6 mSv/year for radiation of telluric
origin (excluding radon), 0.3 mSv/
year for cosmic radiation, 0.6 mSv/
year forinternal exposure from food
and tobacco, and about 1.4 mSv/
year, for radon, with considerable
variation related to the geological
characteristics of the land (a new

map of the country was produced
in 2011 according to the radon
exhalation potential) and to the
buildings themselves; in zones
defined as high-priority, periodic
measurements must be taken in
places open to the public and in
the workplace. A national action
plan for the period 2011-2015 has
beenimplemented;its resultsand a
new plan for the period 2016-2019
were published.

* For about 1.6 mSv/year (estimate
for 2012), diagnostic radiological
examinations, with a clear upwards
trend (+ 23% from 2007 to 2012);
particular attention must thus
be paid to controlling the doses
delivered to patients.

¢ Forabout 0.02 mSv/year, the other
artificial sources of exposure: past
airborne nuclear tests, accidents
affecting facilities, releases from
nuclear installations.

Nuclear activity workers undergo
specific monitoring (more than
350,000 individuals in 2015); in
2015, the annual dose remained
below 1 mSv (annual effective dose
limit for the public) for 96% of the
workforce monitored, while 20 mSv
(regulation limit for nuclear workers)
was exceeded for two individuals; the
collective dose has fallen by about
50% since 1996 while the population
monitored has grown by about
60%. For workers in activity sectors
entailing technological enhancement
of naturally occurring radioactive
materials, the doses received in 85%
of cases are less than 1 mSv/year. Ina
number of known industrial sectors
however, it is quite probable that this
value will be occasionally exceeded.

Finally, aircrews are subject to
particularly close monitoring owing
to their exposure to cosmic radiation
athighaltitude. Of the recorded doses,
83% are between 1 mSv per year and
5mSv peryear, while 17% are below
1 mSv per year.



Outlook

For occupational radiation protection,
the main objectives for the coming
years concern compliance with
the new exposure limit for the lens
of the eye (set at 20 mSv/year as of

2017), more specifically in the field
of interventional practices.

2017 will also be marked by the
deployment of the 2016-2019 Third
National Action Plan for management
of the risk related to radon.

SIGNIFICANT EVENTS IN 2016

Principles and stakeholders in the requlation
of nuclear safety and radiation protection

Nuclear activities must be carried outin
compliance with the eight fundamental
principles of the Environment Charter,
the Environment Code and the Public
Health Code.

« the principle of nuclear licensee
responsibility for the safety of its
facility;

the “polluter-pays” principle:
the polluter responsible for the
environmental damage bears the
cost of pollution prevention and
mitigation measures;

the precautionary principle: the lack
of certainty, in the light of current
technical and scientific knowledge,
should not delay the adoption of
proportionate prevention measures;
the participation principle: the
populations must take part in
drafting public decisions;

the justification principle: anuclear
activity may only be carried out if
justified by the advantages it offers
by comparison with the exposure
risks it can create;

the optimisation principle: exposure
to ionising radiation must be kept
as low as is reasonably achievable;
the limitation principle: the
regulations set an individuals
ionising radiation exposure limits
as a result of a nuclear activity;
the prevention principle:
anticipation of any environmental
damage through rules and actions
takingaccount of the “best available
techniques at an economically
acceptable cost”.

The safety approach, governed more
particularly by the ten fundamental

principles of the International Atomic
Energy Agency (IAEA), is characterised
by the requirement for continuous
improvement.

The nuclear activity
regulators

The Frenchnuclear safety and radiation
protection oversight organisation
is defined more specifically in the
Environment Code. It was reinforced
more recently by the 17th August 2015
Energy Transition for Green Growth
Act (TECV) and the Ordinance of
10th February 2016 containing
various nuclear-related provisions.

Parliament defines the applicable
legislative framework and monitors
itsimplementation, more particularly
via its specialist committees or the
Parliamentary Office for the Evaluation
of Scientificand Technological Choices
(OPECST) to which ASN presents
its report each year on the state of
nuclear safety and radiation protection
in France.

On the advice of ASN, the Government
defines the general regulations
for nuclear safety and radiation
protection. Again on the advice of
ASN, it also takes major individual
decisions concerning BNIs (creation
authorisation, etc.). It is responsible
for civil protection in an emergency.

In the current governmental
organisation, the Minister for the
Environment, Energy and the Sea,
responsible for international climate

relations, is responsible for nuclear
safety and, together with the Minister
for Social Affairs and Health, for
radiation protection.

Ineach département, the Prefect—asthe
State’s representative —is responsible
for population protection measures.
The Prefect is also involved during
various procedures to oversee local
coordination and provide the Ministers
or ASN with an opinion.

ASNisan independentadministrative
Authority. Itis tasked with regulating
nuclear activities and contributes
to public information. It sends
the Government proposals for
regulatory texts and is consulted on
the texts prepared by the Ministers.
It clarifies the regulations through
statutory resolutions. It issues
certain individual authorisations and
proposes others to the Government.
Nuclear activities are monitored and
inspected by the ASN staff and by
organisations duly authorised by
ASN. If noncompliance is detected,
ASN may adopt enforcement
measures and apply sanctions. ASN
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contributes to France’s European and
international actions within its areas
of competence. Finally, it provides
its assistance for management of
radiological emergencies.

On technical matters, ASN relies on
the expertise provided by IRSN and by
the Advisory Committees of Experts.
ASN also convenes pluralistic working
groups enabling all the stakeholders
to contribute to drafting doctrines
and action plans and monitor their
implementation.

ASN is also committed to the field
of research, in order to identify areas
requiring further investigation in
order to meet the medium to long
term expertassistance requirements.
It has set up a Scientific Committee.

ASN is run by a Commission of five
full-time, irrevocable Commissioners,
nominated for a non-renewable
6-year mandate by the President
of the Republic (who appoints the
President and two commissioners),
the President of the Senate and the
President of the National Assembly.

A sanctions committee within ASN,
established under the TECV Act, is
responsible for the application of
administrative fines in the event of
any breach of the regulations.

ASN has head office departments and
eleven regional divisions around the
country. Its total workforce stands at
483 employees. In 2016, the ASN
budget stood at €80.79 million.
Moreover, about 400 IRSN staff
work on providing ASN with
technical support. In 2016, IRSN
thus devoted €85 million to this
work, equally funded by a subsidy
from the State and revenue from a
tax paid by the licensees of the large
nuclear installations.

In total, the State’s budget for
transparency and the regulation of
nuclear safety and radiation protection
amounted to €176.54 millionin 2016.

Consultative bodies

The organisation of nuclear
security and transparency is also
based on consultative bodies, in
particular the High Committee
for Transparency and Information
on Nuclear Security (HCTISN),
an information, consultation and
debating body dealing with the risks
linked to nuclear activities, the High
Council for Public Health (HCSP)
which contributes to the definition of
multi-year public health objectives,
evaluates the attainment of national
public health targets and contributes
to their annual monitoring, as well as

Regulations

The specific legal framework
for radiation protection and
nuclear activities is based on the
international norms, standards or
recommendations drawn up by
various organisations, in particular
the International Commission for
Radiological Protection (ICRP), a
non-governmental organisation, the
International Atomic Energy Agency
(TAEA) and the International Standard
Organisation (ISO).

the High Council for the Prevention
of Technological Risks (CSPRT)
tasked with giving an opinion on
some draft regulatory texts. Foreach
BNI, consultation takes place withina
Local Information Committee (CLI).

Outlook

Faced with unprecedented challenges,
ASN considers that a significant
reinforcement of its human and
financial resources and those of IRSN
isessential. Despite the decisions that
have gone in its favour (creation
of 50 additional posts for 2015-
2017), it remains preoccupied by
the inadequacy of these budgetary
measures.

In 2017, ASN will continue to
monitor stakeholderinvolvement and
seek to reinforce guarantees of the
independence of its assessment work
and the transparency of its decision-
making process.

At a European level, under the
EURATOM Treaty, various directives
concern nuclear safety and radiation
protection, in particular Council
Directive 2013/59/Euratom setting the
basic standards for health protection
against the dangers arising from
exposure to ionising radiation and
Council Directive 2009/71/Euratom of
25th June 2009 setting a community
framework for the nuclear security of
nuclear installations.



At the national level, the Public Health
Code defines general population
protection rules (dose limits for the
public, etc.) and creates a system of
oversight for nuclear activities. The
Environment Code sets out the rules
applicable to large nuclear facilities
and to radioactive waste. Other
texts are more specialised, such as
the Labour Code, which deals with
radiation protection of workers, or
the Defence Code, which contains
provisions regarding defence-related
nuclear activities or the prevention of
malicious acts. Finally, various texts
apply to certain nuclear activities but
without being specific to them. This
legal framework has been the subject
of extensive revision for a number
of years now.

The activities or situations regulated
by ASN include a number of different
categories presented below, along
with the relevant regulations.

Small-scale nuclear activities:
this category covers the many
fields that use ionising radiation,
including medicine (radiology,
radiotherapy, nuclear medicine),
human biology, research, industry
and certain veterinarian, forensic or
foodstuff conservation applications.

The Public Health Code, which is
currently being revised, creates a
system of authorisation, registration
ornotification for the manufacture,
possession, distribution, including
import and export, and utilisation
of radionuclides. ASN issues
licenses and authorisations,
carries out registration and receives
notifications. The revision of the
Code, in particular the creation of
registration and the inclusion of
protection against malicious acts
for the most dangerous radioactive
sources, will be effective on 1st July
2017.

The general rules applicable to small-
scale nuclear facilities are the subject
of ASN statutory resolutions.

Exposure of individuals to radon:
human protection is based primarily
on the obligation of monitoring
in geographical areas where the
concentration of naturally occurring

radon can be high. This monitoring is
mandatory in certain premises open
to the public and in the workplace.
Astrategy to reduce this exposure is
necessary, should the measurements
taken exceed the action levels laid
down in the regulations. The reform
in progress should lead to areduction
in the reference level for facilities
open to the public (from 400 Bg/
m’ to 300 Bg/m?).

Basic Nuclear Installations (BNIs):
these are the most important nuclear
facilities; they are the facilities of
the nuclear electricity generating
sector (nuclear power plants, main
facilities of the “fuel cycle”), the large
storage and disposal facilities for
radioactive substances, certain
research facilities and the large
accelerators or irradiators. There
are nearly 150 of them, spread over
about 40 sites.

The legal regime for the BNIs is
defined by section IX of Book V
of the Environment Code and its
implementing Decrees. This regime
is said to be “integrated” because it
aims to prevent or manage all risks
and detrimental effects that a BNI
is liable to create for humans and
the environment, whether or not
radioactive in nature. It in particular
requires that the creation of a BNI
be authorised by a decree issued
on the advice of ASN and that ASN
authorise start-up of the installation,
stipulate requirements regarding its
design and operation with respect
to protection of the population and
the environment and authorise
delicensing of the installation.

In the event of final shutdown of a
facility, its licensee proceeds with
decommissioning in the conditions
defined by a decree issued on the
advice of ASN and on the basis of the
licensee’s file, in accordance with the
principle of immediate dismantling.

ASN is working on a revision of the
BNI general technical regulations:
after publication of the Ministerial
Order of 7th February 2012 setting
the general rules applicable to BNIs,
ASN thusinitiated the publication of
about fifteen statutory resolutions;
in 2016, itadopted three resolutions
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and published a guide on how it
consults the licensees and the
public on its projects. This system
is supplemented by guides, which
are not legally binding and which
present ASN policy; 26 guides have
so far been published.

Pressure equipment specially
designed for BNIsis subject to special
rules updated in 2015 and 2016.

The transport of radioactive
substances: the safe transport of
radioactive substances is based on
the “defence in depth” principle
involving on the one hand the
packaging and its content, which
must withstand the foreseeable
transport conditions, and on the
other the means of transport and
its reliability, plus the response
measures to be deployed in the
event of an incident or accident.

The regulations concerning the
transport of radioactive materials are
based on the TAEA recommendations
integrated into the international
agreements covering the various
modes of dangerous goods
transport. At a European level, the
regulations are grouped into a single
24th September 2008 Directive,
transposed into French law by an
amended Order dated 29th May
2009, known as the “TMD Order”.

ASN is in particular responsible for
approving package models for the
most dangerous shipments.

Contaminated sites and soils: the
management of sites contaminated
by residual radioactivity warrants
specific radiation protection
measures, in particular if remediation
is envisaged. Depending on the
current and future uses of the site,
decontamination objectives must
be set and the removal of the waste
produced during post-operation
clean-out of the contaminated
premises and remediation of soil
must be managed, from the site up
to storage or disposal.

In 2012, ASN published its
doctrine for the management of
sites contaminated by radioactive
substances.
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The revision of the provisions of
the Public Health Code will make
it possible to implement institutional
controls for polluted sites and soils.

Outlook

2017 will be devoted more specifically
to the implementation of the wide-
ranging reforms to the legislative texts
adopted in 2015 and 2016. Three
decrees should renew the regulatory
provisions of the Environment, Public

Health and Labour Codes. ASN is
also expected to adopt resolutions
tailoring its oversight more closely
to the issues, in particular through a
change in the rules applicable in the
event of the modification ofa BNI and
the implementation of the registration
of certain small-scale nuclear activities.
It will continue to create general
technical regulations for BNIs and
define the framework applicable to
the protection of radioactive sources
against malicious acts.

Regulation of nuclear activities
and exposure to ionising radiation

In France, nuclear activity licensees
are responsible for the safety of their
activity.

They cannot delegate this responsibility,
and must ensure permanent
surveillance of both this activity and
the equipment used. Given the risks
for humans and the environment
linked to ionising radiation, the State
regulates nuclear activities, a task it
has entrusted to ASN.

Control and regulation of nuclear
activities is a fundamental
responsibility of ASN. The aim is to
verify that all licensees fully assume
their responsibility and comply with
the requirements of the regulations
relative to radiation protection and
nuclear safety, in order to protect
workers, patients, the public and the
environment from risks associated
with radioactivity.

Inspection is the key means of
monitoring available to ASN.
It requires one or more ASN
inspectors (nuclear safety
inspectors, radioactive substance
transport safety inspectors, labour
inspectors and radiation protection
inspectors) to go to a monitored
site or department, or to carriers of
radioactive substances. It consists
in performing spot checks on the
conformity of a given situation with
regulatory or technical baseline
requirements. After the inspection, a
follow-up letter is sent to the person
responsible for the inspected site or
activity and published on www.asn.fr.

ASN’s regulatory actions are also
carried out by other means such
as examination of authorisation
applications and analysis of
significant events. The inspection
is proportionate to the level of risk
presented by the installation or the
activity and the way in which the
licensee assumes its responsibilities.
ASN has abroad vision of control and
regulation, encompassing material,
organisational and human aspects.
Its regulatory duties entail the
issue of resolutions, prescriptions,
inspection follow-up documents, plus
administrative or criminal penalties
asapplicable, along with assessments
of safety and radiation protection in
each activity sector.

This arrangement is supplemented
by systematic technical inspections in
certain fields, carried out by approved
organisations.

Assessment

1,793 inspections were carried out
in 2016 by the ASN inspectors.
These 1,793 inspections represent
1,872 days of actual inspection in
the field.

ASN also continued to experiment
with methods other than inspections,
in order to better address activities
with lesser implications.

In 2016, ASN was notified of:

* 1,048 significant events concerning
nuclear safety, radiation protection
and the environment in BNIs; 948 of
these events were rated on the INES
scale’ (847 eventsrated level 0 and
101 eventsrated level 1). Of these
events, 12 significant events were
rated as “generic events” including
one at level 1 on the INES scale;
64 significant events concerning the
transport of radioactive substances,
including five events rated level 1
on the INES scale;

1. INES : International Nuclear
and Radiological Event Scale.



* 585 significant events concerning
radiation protection in small-
scale nuclear activities, including
141 rated on the INES scale (of
which 30 were level 1 events).

ASN was notified of no event rated
level 2 or higher on the INES scale
in2016.

In 2016, following the inspections
carried out, the ASN inspectors
transmitted eight reports to the
public prosecutors.

In 2016, ASN took nine
administrative actions (formal
notice, deposit of sums, etc.) against
managers of nuclear activities.
Moreover, for the first time, ASN
took the decision to suspend a test
certificate, concerning a reactor 2
steam generator at the Fessenheim
NPP. This steam generator contains
manufacturing anomalies that are
important enough to compromise
the safety demonstration used as
the basis for issue of this certificate.

In an Ordinance of 10th February
2016, further to the TECV Act
of 17th August 2015, measures
supplemented ASN’s powers of
administrative sanction, making
them more incremental. ASN can
now impose daily fines on a BNI

licensee until such time as the
nonconformities observed have
been remedied.

Outlook

In 2017, ASN intends to carry out
about 1,800 inspections on BNIs,
radioactive substances transport
operations, activities employing
ionising radiation, organisations
and laboratories it has approved
and activities involving pressure
equipment. ASN will as a priority
inspect the activities with potentially
serious consequences, defined in
consideration of the experience
feedback from 2016.

Further to the irregularities found
in the manufacture of certain
NPP equipment items, ASN has
initiated and will in 2017 be
continuing a review of BNI licensee
monitoring of their contractors and
subcontractors, of ASN oversight
and of the alert mechanisms.

ASN will continue to revise the
procedures for notification of
significant events, taking into
account the feedback from the
events notification guide in small-
scale nuclear activities and the
changes in regulations in the BNI
sector.

SIGNIFICANT EVENTS IN 2016

It will continue with changes to its
sanctions policy, implementing the
provisions of the TECV Act and the
Ordinance of 10th February 2016.

In the environmental field, ASN
will continue its regulatory work
to implement the provisions of the
TECV Act. It will continue with the
transposition of the European “IED”,
Industrial Emissions Directive, and
the “Seveso 3” Directive on major
accidents involving hazardous
substances. ASN will also initiate
a revision of the BNI Order of
7th February, more specifically to
take account of recent changes to the
general environmental regulations.

Radiological emergency and post-accident situations

Nuclear activities are carried
out with the two-fold aim of
preventing accidents and mitigating
any consequences should they
occur. Despite all the precautions
taken, an accident can never be
completely ruled out and the
necessary provisions for managing
aradiological emergency situation
must be planned for, tested and
regularly revised.

Radiological emergency situations

therefore include:

° emergency situations occurring in
aBNI:

* accidents involving Radioactive
Material Transports (RMT);

* emergency situations occurringin the
field of small-scale nuclear activities.

Emergency situations affecting
nuclear activities can also comprise
non-radiological risks, such as fire,
explosion or the release of toxic
substances.

25

ASN report on the state of nuclear safety and radiation protection in France in 2016



26

ASN report on the sfate of nuclear safety and radiation protection in France in 2016

SIGNIFICANT EVENTS IN 2016

ASN takes part in management

of these situations, for questions

concerning the regulation of nuclear

safety and radiation protection

and, drawing on the expertise of

its technical support organisation,

IRSN, performs the following four

main assignments:

¢ ensure and verify the soundness
of the steps taken by the licensee;

» advise the Government and itslocal
representatives;

* contribute to the circulation of
information;

» actas Competent Authority within
the framework of the international
conventions.

The ASN emergency response

organisation set up for an accident

orincidentin a BNI more specifically
comprises:

* atthe national level, an emergency
centre in Montrouge, consisting of
three Command Posts (PC):

-a “Strategy” Command
Post, consisting of the ASN
Commission, which, in an
emergency situation, could be
called on to issue resolutions
and impose prescriptions on
the licensee of the installation
concerned;

a Technical Command Post

(PCT) in constant contact

with its technical support

organisation, IRSN, and with the

ASN Commission. Its role is to

adopt a stance for advising the

Prefect, who acts as the director

of contingency operations;

- a Communication Command
Post (PCC), located close
to the Technical Command
Post. The ASN Chairman
or his representative acts as
spokesperson, a role which is
distinct from that of the head of
the Technical Command Post.

* at the local level:

- ASN representatives working with
and advising the Prefect in his
decisions and communications;

- ASN inspectors present on the
site affected by the accident.

Significant events

In 2016, the national emergency
centre was activated for seven
national exercises and, for the first

time, for the purposes of an exercise
on a national defence site, jointly
with the Defence Nuclear Safety
Regulator (ASND).

Three exercises concerned an accident
scenario involving the transport of
radioactive substances in départements
in which there isno BNI. The national
exercise on 20th and 2 1st September
2016 on the Areva site at La Hague
was combined with the major
governmental exercise SECNUC
2016 and involved activation of the
Interministerial Crisis Committee
(CIO).

In 2016, noreal eventled to activation
of the national emergency centre.

The decision to extend the perimeter
of the PPI (Off-site Emergency Plans)
to 20 km around NPPs and the
preparation forimmediate evacuation
within aradius of 5 km is consistent
with the recommendations of the
approach by HERCA-WENRA (Heads
of European Radiation Control
Authorities - Western European
Nuclear Regulators’ Association)
published at the end of 2014 to
improve harmonisation of the
emergency management systems
across Europe.

In October 2016, the Ministry for
the Interior notified the Prefects of
départements containing an NPP
of the approach to be followed to
implement the national plan for
the response to a major nuclear
or radiological accident. More
particularly the pertinence of the
activation of the PPI during the
reflex phase over 2 km was again
confirmed, as was the response
strategy covering the entire country.
The new measures to be incorporated
into the PP for the NPPs are clarified:
extension from 10 to 20 km of the
PPIradius and the pre-distribution of
stable iodine tablets, the preparation
for immediate evacuation over
5 km, the introduction of initial
instructions to restrict the
consumption of foodstuffs as of the
emergency phase, taking account of
the local context for the population
protection decisions. Following its
opening for public consultation, ASN
Guide No.15 on the management of

activities around BNIs was published
in the second half of 2016.

Outlook

In accordance with the nuclear
emergency duties entrusted to it
by the Environment Code, ASN
makes an active contribution to
the review process currently being
carried out by the public authorities
following the Fukushima Daiichi
accident, with the aim of improving
the national radiological emergency
organisation.

The regional implementation of the
national plan for the response to a
major nuclear or radiological accident
will continue to be tested in 2017
during exercises, in particular in
those départements in which there
isno BNI.

Following the Government’s
September 2016 adoption of the
principle of extending the radius
of the PPI perimeter around NPPs
from 10 to 20 km, the preparation
ofimmediate evacuation over 5 km
and the pre-distribution of stable
iodine tablets up to 20 km, ASN will
in 2017 contribute to the PPl update
work carried out by the offices of the
Prefects and to the new population
information and iodine tablets
distribution campaign for inhabitants
in the zone between 10 and 20 km
from the NPPs.

The nuclear safety Regulators
confirmed the need for continued
work internationally to improve
the coordination of the respective
approaches of each country in an
emergency situation. In2017, ASN
will continue with the European
initiatives taken with a view to
harmonising actions on either side
of the borders to protect populations
in an emergency situation and to
develop a coordinated response by
the safety and radiation protection
Authorities in the event of a near or
remote accident, more specifically as
part of the follow-up to the HERCA/
WENRA approach. In 2017, ASN
will organise an exercise with one
ormore border countries to test this
approach and define joint working
documents.



In 2017, in order to prepare the
offices of the Prefects for the
performance of public protection
measures or post-accident actions,
certain exercises will be followed
up by a phase focusing on civil
protection objectives, or workshops
on the post-accident phase.

Finally, in 2017, ASN will finalise
the draft of the resolution on
the obligations of BNI licensees
relative to the preparation for
and management of emergency
situations and the content of the
on-site emergency plan, aiming to
clarify the provisions of Title VII

SIGNIFICANT EVENTS IN 2016

of the Order of 7th February 2012
setting the general rules for BNIs.

One of the priority actions for 2017
will be to make progress with setting
up an on-call duty team at ASN.

Informing the public and the other audiences

After the Act of 13th June 2006 on
Transparency and Nuclear Security
(TSN), the TECV Act of 17th August
2015 reinforced the transparency
provisions. It makes explicit ASN’s
duty to give its assessment of the
state of nuclear safety and radiation
protection initsannual report. The Act
also comprises a range of provisions
applicable to the CLlIs, in particular
the requirement for each CLI to hold
a public meeting at least once a year.

ASN informs the general public, the
media, the institutional public and
professionals ofits activity. It publishes
itsresolutions and its positions on its
website. Every year, ASN presentsits
Report on the state of nuclear safety
and radiation protection in France
to Parliament.

ASN also encourages the involvement
of civil society in nuclear safety and
radiation protection and in particular
collates observations from the
stakeholders and the public on its
draft decisions and resolutions on
www.dash.fr.

In 2016, ASN coordinated the
information and iodine distribution
campaign for the residents living
around the NPPs, in order to raise
their nuclear risk culture awareness.

Significant events

ASN presented its Report on the
State of Nuclear Safety and Radiation
Protection in France to the OPECST.
This report, which constitutes the
reference document on the state of the

activities regulated by ASN in France,
issubmitted each year to the President
of the Republic, to the Government
and to Parliament.

In 2016, ASN was called to regular
hearings by Parliament onitsactivities,
onsubjects concerning nuclear safety
and radiation protection.

[n2016 ASN organised twenty national
and regional press conferences.

In January 2016, ASN presented its
New Year’s greetings to about thirty
journalists from the national and
international press.

On 26th May, ASN organised a press
conference attended by some forty
journalists to present its Report on
the state of nuclear safety and radiation
protection in France.

On 5th December, ASN held a
press conference with IRSN on the
situation of the steam generators
made of steel containing ahigh carbon
concentration.

The ASN regional divisions then held
regional conferences to present the
results of their activities for the year.

In partnership with the National
Association of Local Information
Committees and Commissions (Anccli)
ASN organised the 28th CLI conference
in Paris, in November 2016.

ASN took part in the Mayors and local
authorities fair, on a joint stand with
IRSN for the first time.

ASN, the Local Information
Committee for the Tricastin large
energy facilities and IRSN, organised
aseminar on the service life extension
of the French 900 MWe nuclear

reactors beyond 40 years.

ASN coordinated the fifth stable
iodine distribution campaign around
EDF’s NPPs, with the support of
a pluralistic steering committee
comprising representatives from the
ministries responsible for national
education, the interior and health,
IRSN, the regional health agencies,
the national orders of pharmacists,
physicians and nurses, CLIs and
the Anccli, the Association of
representatives of communes
containing NPPs and EDE

The national levels for iodine
collection from pharmacies stand
at 51% for private individuals, 36%
for companies and facilities open
to the public (ERP) and 85% for
schools. 390,000 boxes of tablets
were collected from pharmacies, as
opposed to 320,000 in 2009, or an
increase of 22%.

27

ASN report on the state of nuclear safety and radiation protection in France in 2016



28

ASN report on the sfate of nuclear safety and radiation protection in France in 2016

SIGNIFICANT EVENTS IN 2016

The www.asn.fr website is the main
outlet for ASN information. The
content of the ASN website is available
onmobile phonesand tablets, butalso
on the main social networks.

Outlook

In2017,ASN will continue to actively
contribute to implementing steps to
reinforce nuclear transparency in
accordance with the requirements
of the TECV Act.

ASN will expand public information
about its professions and the skills of
its personnel. It will for example study
the creation of a “recruitment” section
on its website, in order to present
the full diversity of its professions
and competencies and offer career
prospects to people from different
backgrounds.

It will reinforce transparency on the
subjects under its responsibility,
together with the other stakeholders.
ASN will improve the conditions in
which members of the public can
express their opinion on the draft
regulatory texts on www.asn.fr.

The development of the ASN-
IRSN travelling exhibition, the
strengthening of ties with schools
and the national education authority,
the creation of information initiatives
for the populations situated in the PP1
zonesaround the nuclear installations
are all means of making the various
audiences more aware of the culture of
riskand questions concerning nuclear
safety and radiation protection.

The campaign for informing and
distributing iodine tablets to the
populations living near the EDF
nuclear power plants took place in
2016. In 2017, ASN will continue
to inform the population about the
nuclear risk with the extension of the
PPI zones from 10 to 20 km; it will
ensure correct implementation of
the obligation of regular information
of the persons living within the PPI
zone, as set out in the TECV Act. In
2017, actions will focus on schools
as well as on companies and facilities
open to the public. The aim is to
improve the level of iodine tablet
collection by facilities open to the
public and ensure close to 100%
coverage by schools.

International relations

ASN is actively involved in
international cooperation, enabling
it to contribute to reinforcing nuclear
safety and radiation protection
worldwide, while consolidating its
competence and its independence.

Significant events

Europe is a priority for ASN actions.
Several European directives set
common requirements and standards
across Europe in the fields of nuclear
safety and radiation protection. ASN
contributes to drafting these rules,
in particular through ENSREG
(European Nuclear Safety Regulators
Group), which assists the European
Commission. ENSREG is currently
overseeing the first European peer
review, which will be held in 2017 and
2018 and will concern management
of reactor ageing.

The European Authorities carry
out numerous initiatives aimed at

ASN will continue its interchanges
with elected officials and stakeholders.
After the presidential and legislative
elections, it will more particularly
meet the new members of Parliament
to present its roles to them. It will
continue its participation in the
debates on nuclear safety and
radiation protection.

ASN will continue to support CLI
activities. For those CLIs that so wish,
this support will more particularly
concern their actions to involve the
population in their work, such as
holding meetings open to the public,
as required by the TECV Act.

harmonising nuclear safety and
radiation protection regulations and
practices. Two associations, WENRA
and HERCA, bring together the heads
of the European nuclear safety and
radiation protection authorities
respectively. These associations
strengthened their cooperation in the
field of management of transboundary
emergency situations. HERCA
has carried out several actions to
support transposition of the Euratom
Directive on basic radiation protection
standards.

Beyond Europe, ASN plays an active
role in the work overseen by the UN’s
IAEA agency. IAEA defines safety
standards, which are then used by



its Member States to draft their own
national regulations. These standards
are also used as the basis for peer audit
missions by the safety regulatorsand
nuclear licensees. ASNisalso involved
in the peer audits of its counterparts.
An ASN commissioner for example
headed the first review of the new
Japanese safety regulator (NRA —
Nuclear Regulation Authority).

ASN also takes part in the work done
by the Organisation for Economic
Cooperation and Development’s
Nuclear Energy Agency (NEA),
allowing the exchange of information,
experience and practices between the
national regulatory Authorities. In
2016, the NEA published a report
on the lessons learned from the
Fukushima Daiichiaccident and green
papers on defence in depth and on
safety culture among the regulators.
ASN also takes part in several ASN
groups, one of which is devoted to
inspection practices in the various
Member States.

ASN plays an active role in the
international MDEP (Multinational
Design Evaluation Programme)
initiative, the aim of which is to
develop innovative approaches to
pool the resources and knowledge
of safety regulators tasked with
evaluating and overseeing the
construction of new reactors. ASN
contributes in particular to the group
devoted to the EPR reactor, as well as
to the groups working on codes and
standards, digital instrumentation
and control and multinational
inspection of nuclear component
manufacturers.

ASN also works with many countries
through bilateral agreements. ASN
takes care to share its best practices
and conversely to understand the
methods used in other countries.
Personnel exchanges are organised
regularly, ranging from a few days
to assignments lasting several years.

ASN is continuing with its
commitment to international
assistance programmes. The purpose
of this assistance is to enable the
countries concerned to acquire the
safety and transparency culture that
is essential for a national system
of nuclear safety and radiation
protection regulation. In 2016,
ASN took part in projects for the
benefit of the safety and radiation
protection regulators of Algeria,
China, Madagascar, Morocco, the
Democratic Republic of the Congo
and Vietnam.

ASN acts as the national point of
contact for international conventions
on nuclear safety and the safety of
spent fuel and radioactive waste
management. These conventions
are an important tool in reinforcing
nuclear safety worldwide, in particular
through the three-yearly meetings
at which each country submits a
report on the implementation of
these conventions for peer review.

ASN is the competent Authority
for the Convention on the Early
Notification of a Nuclear Accident
and the Convention on Assistance
in the case of a Nuclear Accident or
Radiological Emergency. The purpose
of these conventions is to facilitate

SIGNIFICANT EVENTS IN 2016

the circulation of information and
cooperation between countries in
the event of a nuclear accident.

Outlook

In2017, ASN will continue to work on
developing the European approach to
nuclear safety and radiation protection.
It will make an active contribution
to the European peer review on the
management of reactor ageing.

In2017,ASN will host the follow-up
mission to the peer review carried out
by IAEA in 2014, in order to assess
the progress accomplished since then.

The 7th review meeting of the
contracting parties to the convention
onnuclear safety will be held in 2017,
for which ASN will present the French
report.

Finally, ASN will continue its
involvement in the cooperation
instruments assisting third party
countriesin the field of nuclear safety.
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Regional overview of nuclear safety and radiation profection

ASN has 11 regional divisions
through which it carries out
its regulatory responsibilities
throughout metropolitan France and
in the French overseas départements
and regional authorities.

In 2016, ASN adapted its operations
to the creation of the new regions. It
retains all its local establishments,
which are responsible for its actions
in the field. Several ASN regional
divisions may thus be required to
coordinate their actions within a
given administrative region. As
at 31st December 2016, the ASN
regional divisions comprised

216 staff members, including
154 inspectors.

Under the authority of the regional
representatives, the ASN regional
divisions carry out field inspections
on BNIs, on radioactive substances
transports and on small-scale nuclear
activities. They investigate most of
the licensing applications submitted
to ASN by the nuclear activity
licensees within their regions. For
these activities and within these
installations, they check application
of the regulations relative to nuclear
safety, radiation protection, pressure
equipmentand Installations Classified
on Environmental Protection grounds
(ICPEs). They carry out labour
inspection duties in the nuclear
power plants.

Inaradiological emergency situation,
the ASN regional divisions assist the
Prefect of the département, who is
responsible for protection of the
population, and oversee the steps
taken by the licensee on the site to
make the facility safe. To ensure
preparedness for these situations, they

Medical uses of ionising radiation

For more than a century, medicine
has made use of various sources of
ionising radiation, both for diagnostic
purposes and for therapy. While their
benefits and usefulness have long been
medically proven, these techniques
however contribute significantly to
the population’s exposure toionising
radiation.

take part in preparing the emergency
plans drafted by the Prefects and in
periodic exercises.

The ASN regional divisions contribute
to the public information duty. They
forexample take part in the meetings
of the Local Information Committees
(CLIs) of the BNIs, and maintain
regular relations with the local media,
elected officials, associations, licensees
and local administrations.

The purpose of this chapter is to
present an assessment of nuclear
safety and radiation protection in each
region, in addition to ASN’ overall
assessment for each major activity
and main licensee. It also presents
the local issues and approaches
particularly representative of ASN’s
regional actions, more specifically
in terms of public information and
transboundary relations.

Behind exposure to natural ionising
radiation, medical exposure represents
the second source of exposure for the
population and the leading source
of artificial exposure. Protection of
the patients benefiting from medical
imaging examinations or therapeutic
care using ionising radiation is
regulated by the Public Health Code,
while that of personnel working in the
corresponding facilities is regulated
by the Labour Code.



In France, there are several thousand
conventional or dental radiology
devices, just over a thousand
computed tomography facilities,
more than a thousand facilities
carrying out interventional radiology
and fluoroscopy-guided procedures,
225 nuclear medicine units using
unsealed sources for in vivo or
in vitro diagnostics and for internal
radiotherapy.

In addition, as at the end of 2016,
176 external radiotherapy centres
equipped with 476 treatment devices,
handling some 180,000 patients
every year, were identified by ASN.
750 radiotherapists were identified.

Nuclear medicine comprises about
700 specialist practitioners, along
with another 1,000 physicians from
other specialities working together
in nuclear medicine units (interns,
cardiologists, endocrinologists, etc.)

In2016, ASNissued 883 authorisations,
of which 58% were for computed
tomography, 22% for nuclear medicine,
15% for external radiotherapy, 4% for
brachytherapy and 1% for blood
product irradiators.

Significant Radiation
Protection Events (ESR)
in 2016

Since July 2015, the radiotherapy units
have been able to carry out on-line
notification of ESR on an on-line
notification portal shared by the
French Health Products Safety Agency
(ANSM) and ASN. Tt will be extended
to cover the entire medical sector at
the beginning of 2017.

After a gradual rise over the period
2007 to 2014, the number of ESR
notified to ASN dipped slightly in
2015.In2016,493 ESR were notified:
160 concerned radiotherapy (mainly
patient positioning anomalies) or
brachytherapy, 117 nuclear medicine,
116 computed tomography and
24 interventional radiology. 67% of
the ESR concern patientsand 10% of
the ESR concern workers, primarily
in nuclear medicine.

The occurrence of four ESR rated 2
onthe ASN-SFRO (French Society for

Radiation Oncology) scale should be
noted". These eventsare the result of
errors in the target volume to be treated
(1 ESR), the side to be treated (1 ESR),
dose fractionation (1 ESR) and finally
adose error in brachytherapy (1 ESR).

The events notified to ASN in 2016
show that the consequences with
the most significance in radiation
protection terms concern:

« for the workers; nuclear medicine
and interventional radiology;

for the patients; interventional
radiology during lengthy, complex
procedures, radiotherapy — in
particular for hypofractionated
treatments —and nuclear medicine,
with radiopharmaceuticals
administration errors;

for the public and the environment;
nuclear medicine, with leaks from
radioactive effluent pipes and
containments.

The lessons learned from the
significant radiation protection
events notified to ASN underline
the need to increase the involvement
of Radiation Protection Officers
(RPO) and medical physicistsin the
management of radiation protection,
and to develop the training of the
professionals usingionising radiation.

The radiation protection
situation in radiotherapy

The safety of radiotherapy treatments
is a priority area of regulation and
oversight. ASN used to systematically
inspect radiotherapy centres every two
years, but since 2016 itinspectsevery
three years. An annual frequency is
however applied in certain particular
cases, more specifically for centres
which are at risk in terms of human
resources or organisation.

Experience feedback from the
events of which ASN is notified
underlines the considerable potential
consequences of hypofractionated
treatments, which lead to a higher

1. This scale is designed for communication
with the public in comprehensible,

explicit terms, concerning radiation
protection events leading to unexpected or
unforeseeable effects on patients undergoing
a radiotherapy medical procedure.

SIGNIFICANT EVENTS IN 2016

level of irradiation per session. In
2016, ASN focused its inspections
on this type of treatment.

ASN considers that the management
of the quality and safety of care is
now integrated into the operation
of the radiotherapy centres, even if
there are disparities between them.
Ithowever observes that insufficient
account is taken of risk management
approaches in order to make the
treatments even safer.

ASN wishes to draw attention to
the need to analyse the impact on
the activity of the workers of both
the increase in activity (number of
treatments, treatment complexity)
and of changes, whether technical
(use of anew technique or practice),
human (shortage of radiotherapists)
or organisational (grouping of units,
merging or acquisition or centres,
cooperation between facilities).
These changes can weaken the
existing safety barriers and be the
cause of ESR.

With regard to brachytherapy,
the departments benefit from the
organisation set up for external
radiotherapy, concerning both the
deployment of a quality management
system and the radiation protection
of workers and patients. ASN
considers that efforts must be made
to reinforce the radiation protection
training of workers if a high-level
source is present and to carry
out internal radiation protection
technical inspections.

The radiation protection
situation in nuclear
medicine

ASN considers that the radiation
protection of workers, patients and
protection of the environment are
on the whole progressing. However,
with regard to worker protection,
it is important that the individual
job studies be completed and that
continuing training be reinforced.
ASN considers that patient radiation
protection needs to be improved
by in particular applying quality
assurance procedures to the checks
to be made when using automated
systems.
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The radiation protection
situation in computed
tomography

ASN is continuing with its oversight
of the regulation of patient radiation
protection in the field of computed
tomography, given the rise in the
contribution of this imaging technique
to the average effective dose per
inhabitant.

ASN observes that application of
the principles of justification and
optimisation continue to differ widely
from onesite to another. The training
of professionals needs to be improved
in order toachieve better management
of the doses of radiation delivered
to the patients, while maintaining
the medical benefits of this imaging
technique.

The radiation protection
situation in interventional
practices

As in 2015, ASN considers that
the urgent measures it has been
recommending for several years to
improve the radiation protection
of patients and professionals in the
exercise of interventional practices,
particularly in operating theatres, have

Industrial,

T -
Small-scale nuclearactivities stand out
through their extreme heterogeneity
and the very large number of licensees

concerned. Industrial and research
uses of radioactive sources, that is to

not been sufficiently implemented.

These measures must in particular
concern the training of all the
professionals associated with this
form of care, especially those who
have not received patient radiation
protection training at university
level, the intervention by the medical
physicist and the increase in the means
allocated to the PCRs.

In the field of medical physics, the
efforts made since 2007 to boost the
numbers of medical physicists must
be continued in order to meet the
medical imaging needs.

Owing to the implications for both
professionals and patients and owing
toalack of radiation protection culture
among intervention personnel, in
particular in the operating theatres,
ASN maintained its oversight of the
facilities performing fluoroscopy-
guided interventions as a national
priority in its inspection programime
for2017.

Outlook

In radiotherapy, ASN together with
the professionals will examine the
conditions for anticipating and
better managing growth in activity,

as well as technical, human and
organisational changes and will
examine risk management policies
in the large health groups.

In the field of imaging, ASN will
continue its work to promote
the development and initial and
continuing training of all professionals
involved in performing the
procedures, in order to improve the
management of the doses delivered
to the patients. The development of
quality assurance in imaging and the
increased involvement of medical
physicists in optimising the doses
delivered to the patients are also
areas in which progress is required.
Interventional practices, more
particularly in the operating theatres,
remain an inspection priority.

research and veterinary uses and source security

say from radionuclides, are mainly
industrial irradiation, gammagraphy
inspection of materials, checking of
physical parameters such as dust
levels or density, neutron activation
and various detection techniques,
plus trackers. Electrical devices
emitting ionising radiation are used
for similar purposes, as well as for
veterinary diagnostic radiology.

ASN must therefore adapt its
efforts to the radiation protection
issues of these activities if it is to
regulate them effectively. ASN is in
particular attentive to overseeing the

management of ionising radiation
sources, monitoring their conditions
of possession, utilisation and disposal
and ensuring the accountability and
monitoring of source manufacturers
and suppliers.

Assessment

In 2016, with regard to the users,
ASN examined and notified 277 new
licenses, handled 971 license
renewals or updates and revoked
325 licenses for users and holders
of ionising radiation sources. ASN
granted 139 licences and renewed



265 licenses to use X-ray generating
devices and issued 324 notification
acknowledgements. With regard to
the suppliers, 65 licence or license
renewal applications were examined.
ASN also carried out 389 inspections
of users and suppliers.

Industrial radiography activities are
an inspection priority for ASN, with
nearly 100 inspections per year. ASN
finds that the way the companies
address the risk varies widely. ASN
is worried by the radiological zoning
defects observed.

ASN’s monitoring of establishments
and laboratories using radioactive
sources for research purposes shows
adistinctimprovement in radiation
protection. At the same time, ASN
presented the generally satisfactory
results of an inspection campaign
carried outin 2015 on laboratories
using the “Mossbauer” spectrometry
technique.

ASN’s inspectors also identified
good field practices in the veterinary
sector, as a result of the efforts
made over the past few years. ASN
continued its verification of the
withdrawal from service of smoke
detectors using radioactive sources,
lightning arresters and radioactive
lightning conductors.

At the Nuclear Security Summit
in Washington in April 2016,
France initiated an international
undertaking to support
research, development and the
implementation of technologies
which do not use high level
sealed radioactive sources. ASN
and the National Nuclear Security
Administration (United States)
thus jointly chaired a think tank
on the replacement of these sources
by alternative technologies. In
December 2016, ASN presented
the results of the working group
at the international conference on
nuclear security organised by IAEA.

Unlike in previous years, no incident
was rated level 2 on the INES scale
in 2016. The most notable incident
0f 2016 concerns the deterioration
of agamma radiography device used
in worksite conditions in a BNI.

Given the number of cases of
abnormal radioactivity being
detected in metals and consumer
goods around the world, ASN
considers that France needs to
rapidly implement a nationwide
radioactivity detection strategy.
It made its position known to
the authorities in charge of these
checks and organised a number of
discussion meetings on this subject
in2016.

In the regulatory field, 2016 was
the first year of application of
ASN resolution 2015-DC-0521 of
8th September 2015 concerning the
registration of movements with IRSN
and resolution 2015-DC-0531 of
10th November 2015 in which ASN
broadened the scope of activities
subject to notification.

ASN continued with transposition
into French law of European
Directive 2013/59/Euratom of
5th December 2013, which will in
particular introduce an intermediate
administrative system between
notification and authorisation, a
simplified authorisation known as
the “registration system”, tailoring
the regulatory constraints more
closely to the radiation protection
issues.

Finally,in 2016, the legislative process
necessary for creating a regulatory
framework for measures by those
responsible for nuclear activities to
protect sources against malicious
acts was completed by Ordinance
2016-128 of 10th February 2016.
ASN;, together with the High Defence
and Security Official at the Ministry
for the Environment, continued
to prepare the texts necessary for
the effective implementation of
oversight. As ASN was designated
the oversight authority for these
measures regarding most radioactive
sources, it also continued the steps
begun to plan ahead for training of
itsstaffand develop appropriate tools
so that this new role could be taken
on board rapidly and efficiently. It
has virtually completed its survey
work on the existing facilities. In
the civil sector, this concerns about
4,000 sources distributed around
some 250 facilities in France.

SIGNIFICANT EVENTS IN 2016

Outlook

As of 2017, ASN will be preparing
for the entry into force of the new
administrative systems applicable
to nuclear activities, issuing the
necessary resolutions for the nuclear
activities concerned by these new
systems. It will also modify the
resolutions concerning the content
of the authorisation application files,
including elements necessary for the
oversight of source security.

ASN will extend its electronic
notification portal to all activities
subject to notification, simplifying
the process for the professionals (this
arrangement is already in use for
notification of transport activities).

ASN will continue to carry out its
licensing and oversight duties,
tailoring its efforts and the oversight
procedures to the specific radiation
protection implications of the
particular activities.
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Transport of radioacfive substances

About 770,000 consignments
of radioactive substances are
transported each year in France. This
represents about 980,000 packages
of radioactive substances, which
account for just a few per cent of
the total number of dangerous goods
packages transported each year.
88% of the transported packages
are intended for the health, non-
nuclear industries or research sectors,
of which about 30% is accounted
for by the medical sector alone.
The nuclear industry accounts for
about 12% of the annual traffic of
radioactive substances.

The content of the packages varies
widely: their radioactivity level varies
from a few thousand becquerels for
low-activity pharmaceutical packages,
to trillions of becquerels for spent
fuel. Their weight also varies from a
few kilogrammes to about ahundred
tonnes. Road transport accounts for
about 90% of radioactive substances
shipments, rail 3% and sea 4%. Air
transport is widely used for small
and urgent packages over long
distances, for example, low activity
radiopharmaceutical products. All of
these shipments can be international.

The main participants in transport
arrangements are the consignor and
the carrier. ASN checks that transport
safety regulations are correctly
applied for radioactive and fissile
substances used for civil purposes.
The major risks in the transport of
radioactive substances are the risks of

irradiation, contamination, criticality,
but also toxicity or corrosion.
To prevent them, the radioactive
substances in the packages must
be protected in particular from fire,
mechanical impact, water ingress into
the packaging facilitating criticality
reactions, chemical reaction between
package components. Safety is thus
based above all on the robustness of
the package, which is the subject of
rigorous regulatory requirements.
Given the international nature of
these shipments, the regulations
are drawn up on the basis of
recommendations issued under
the aegis of the International Atomic
Energy Agency (IAEA). Although all
packages must comply with strict
rules, only 3% require ASN approval.
If a package is unable to meet all
the regulatory prescriptions, the
regulations nonetheless allow forits
transport by means of a shipment
under special arrangement which
requires ASN approval of the
proposed compensatory measures.

Assessment

With regard to authorisations, ASN
issued 37 approval certificates for
packages or special arrangement
shipments during the course of
2016. The Areva TN company
submitted an approval request for
the TN G3 package model, intended
for the transport of spent fuel from the
EDF NPPs to the La Hague plant. ASN
referred this subject to the Advisory
Committee for Transports (GPT).

Since the implementation of the
BNI Order, on-site transports of
radioactive substances within the
facilities must be covered by the
licensee’s baseline requirements. Even
if the licensees have taken steps in
the right direction on this point, ASN
notes that some have yet to achieve
a satisfactory result. ASN received
additional data in 2016 and this is
currently being examined.

ASN performs inspections atall the
stages in the life of a package: from
manufacture and maintenance of
packaging, to package preparation,
shipmentand reception. Inspections
also concern preparedness for
emergency situations.

In 2016, ASN carried out
106 inspections in radioactive
substance transport. In particular,
following the identification of
irregularities during the manufacture
ofnuclear industry equipment by the
Creusot Forge plant, ASN conducted
aninspectionin November 2016 of the
Areva TN company which produces
the transport packages for which
Creusot Forge is a subcontractor.
The inspectors noted that Areva TN
had initiated measures to detect and
process potential irregularities but
that these actions were unable to
detect all the irregularities affecting
the components of the transport
packaging manufactured by Creusot
Forge. ASN thus asked Areva TN to
take partin the exhaustive review of
the Creusot Forge files, with regard
to its particular field of activity.

ASN considers that the radiation
protection situation of the carriers
could be improved, in particular for
the carriers of radiopharmaceuticals,
who are significantly more exposed
than the average worker. ASN
intends to publish a guide in 2017
to help carriers achieve a clearer
understanding of the regulatory
requirements and best practices
with regard to radiation protection.

In 2015, ASN adopted a
resolution, which came into force
in 2016, requiring that companies
transporting radioactive substances
be subject to the notification
obligation. Notification is submitted
in electronic format on www.asn.fr.
ASN therefore now has a clearer
picture of the characteristics of the
companies, enabling it to tailor its



oversight resources more closely to
the issues.

In the event of an accident involving
transport, it should be able to
minimise the consequences for
the public and the environment. In
addition to the national emergency
exercises, ASN is looking to organise
local transport emergency exercises
to allow more frequent drills by
the offices of the Prefect and the
emergency services. Together
with the Ministry of the Interior,
ASN tasked IRSN with drawing
up a scenario that could be easily
applied in each département. These
local emergency exercises could take
place as of 2017.

In 2016, concerning the transport
of radioactive substances, ASN was
notified of 58 level 0 events and
5 level 1 events on the INES scale.
More than half of these events concern
the nuclear industry. The medical and
non-nuclear sectors are the cause of
relatively few transport events when
compared with the corresponding
traffic levels, probably owing to a
lack of notification.

Outlook

In 2017, ASN intends to maintain
its oversight of the manufacture and
maintenance of packages requiring
approval, in particular for the older
packaging, and to take account of

EDF Nuclear Power Plants

58 Nuclear Power Plants (NPPs)
operated by EDF are at the heart of
the nuclear industry in France. ASN
imposes stringent safety requirements
on power reactors, the regulation and
oversight of which mobilises nearly
200 of its staff and as many IRSN
experts on a daily basis.

ASN developed an integrated
approach to regulation that coversnot
only the design of new installations,
their construction, modifications,
integration of feedback, but also
social, human and organisational
factors, radiation protection,
environmental protection, worker
security and the application of labour
legislation.

Significant events

Experience feedback from the
Fukushima Daiichi accident

EDF deployed temporary or mobile
measures to enhance protection
against the main situations of total
loss of the heat sink or electrical
power supplies. The Nuclear
Rapid Intervention Force (FARN)

has been fully operational since the
end of 2015. EDF has also begun to
implement a large part of the final
measures, more particularly the
construction of buildings intended
to house the high-capacity ultimate
back-up diesel generator sets.

In 2016, ASN issued a position
statement on the natural external
hazard levels to be considered for
the “hardened safety core” and asked
EDF to carry out additional studies.

Examination of NPP operating life
extensions

In April 2016, ASN issued a position
statement on the orientations of
the generic study programme to be
carried out to prepare for the fourth
periodic safety reviews of the nuclear
reactors. ASN is currently examining
the generic studies linked to this
review. In 2019, Tricastin reactor 1
will be the first 900 MWe reactor
to undergo its fourth ten yearly
outage inspection. The fourth ten-
yearly outage inspections for the
900 MWe plant series reactors will
run until 2030.

SIGNIFICANT EVENTS IN 2016

the irregularities in the manufacture
of certain package components.
With regard to on-site transports,
ASN considers that the licensees
concerned must step up their efforts
so that the measures in progress can
be completed.

In 2016, Paluel reactor 1 was the first
1,300 MWe reactor to undergo its
third ten-yearly outage inspection.
These third ten-yearly outage
inspections for the 1,300 MWe plant
series reactors will run until 2023.

In February 2015, ASN ruled on the
orientations of the periodic safety
review associated with the second
ten-yearly in-service inspections
of the 1,450 MWe reactors. It is
currently examining the generic
studies for this review. The second
ten-yearly inspections for the
1,450 MWe plant series reactors
will run from 2018 t0 2022.
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The Flamanville 3 EPR reactor

ASN is currently examining the
commissioning authorisation
application for Flamanville 3,
transmitted by EDF in March 2015.
In 2016, it more specifically examined
the safety case studies, the safety of
fuel storage and handling, the design
of the safety systems and protection
against the effects of internal and
external hazards.

On 12th December 2015, ASN issued
a position statement concerning
the approach used to demonstrate
the mechanical properties of the
Flamanville 3 EPR vessel closure
head and bottom head proposed by
Areva NP, Subject to its observations
and requests being taken into
consideration, ASN considers that
the approach proposed by Areva NP
is acceptable in principle and had
no objection to the initiation of the
new planned programme of tests,
held in 2016.

In December 2016, Areva NP sent
ASN a technical file resulting from
the test programme. ASN will
issue a position statement on the
serviceability of the vessel no later
than the end of the first half of 2017.

Lessons learned from detection
of the Flamanville EPR vessel
anomaly

The detection of this vessel anomaly
led ASN to ask Areva NP and EDF to
learn all possible lessons from this
event.

Following ASN’s requests, EDF
informed ASN at the end of 2015
that the channel heads of the steam
generators fitted to 18 reactors,
manufactured by Creusot Forge
and Japan Casting and Forging
Corporation (JCFC), were also
concerned by the carbon segregation
problem.

A detailed characterisation of these
channel heads by EDF was carried
out at ASN’s request in order to
consolidate the hypotheses utilised
by EDF in the fracture strength
calculations and to confirm that
there was no risk. The need for

additional checks on some of the
channel heads manufactured by
JCFCmore particularly led ASN on
18th October 2016 to direct EDF to
perform them within three months,
entailing the shutdown of five reactors
concerned before January 2017.

Further to the detection of several
anomalies concerning the production
of the Areva NP plantin Le Creusot,
in particular including the carbon
positive macrosegregations, ASN
asked Areva NP to conduct a general
review of the quality of its previous
and ongoing nuclear activities in
this plant.

These reviews revealed irregularities
in the oversight of manufacturing,
including inconsistencies,
modifications or omissions in
the production files, concerning
manufacturing parameters or test
results.

As at the end of 2016, Areva NP
has identified 91 irregularities
concerning EDF reactors in operation,
20 affecting equipment intended
for the Flamanville EPR reactor,
one affecting a steam generator
intended for but not yet installed
in the Gravelines NPP reactor 5 and
four affecting transport packaging for
radioactive substances. One of these
irregularities led ASN in July 2016 to
suspend the test certificate for one of
the Fessenheim NPP reactor 2 steam
generators.

ASN conducted its own analysis of
each of the irregularities, jointly with
IRSN. Regardless of their actual safety
consequences, these irregularities
reveal unacceptable practices and
some of these irregularities may
actually be cases of falsification.

The reviews initiated by Areva NP
must continue and could well bring
further irregularities to light. ASN is
ensuring that the review process is
seen through to completion, more
specifically by means of inspections
at Creusot Forge.

Fall of a steam generator

During the Paluel NPP reactor 2
outage (since May 2015) forits third

ten-yearly outage inspection, a steam
generator fell while being handled
on 31st March 2016. In June 2016,
pending its removal, EDF secured
the fallen SG in order to prevent any
movement.

ASN is examining EDF5 proposals to
enable the resumption of operations
to remove the fallen SG and carry out
replacement of the SGs. The reactor
building clearance operations will
make it possible to access the various
equipment items present in t, so that
the assessments needed to identify
the damage to the installation can
be carried out. ASN will monitor
performance of the necessary repairs
and checks to be conducted with a
view to restarting the installation.

Nuclear reactors operated by EDF

ASN considers that there are
differences in operational rigour
between the various NPPs in 2016.
Although there were fewer reactor
scrams than in previous years, failure
to comply with operating technical
specifications is once again the
cause of a non-negligible number
of significant events, reflecting a
lack of rigour in the preparation
and execution of operations. More
generally, ASN considers that EDF
places insufficient emphasis on
preventing operating deviations.

ASN notes that the quality of
maintenance work could be improved
and that the number of quality defects
found remains stable. ASN observes
the persistence of problems with
management of activities owing to
problems with the procurement of
spares and with equipment repairs.
ASN also regularly observes a lack
of rigour in technical oversight of
interventions and in monitoring of
contractors.

In the light of the project to extend the
service life of the NPPs in operation,
the “major overhaul” programme
and the lessons learned from the
Fukushima Daiichi accident, ASN
considers that it is important for
EDF to continue the efforts started
to resolve the problems mentioned
and improve the effectiveness of its
maintenance work.



The inspections carried out by ASN in
2016 during the reactor maintenance
and refuelling outages and during
reactor operating periods, revealed
anumber of deviations which called
into question the actual availability
of certain systems important for the
safety of the installations, such as the
electrical systems or the safeguard
systems.

ASN considers that in 2016, the
situation of the second barrier is
worrying, further to the discovery
of the segregation anomaly in the
SG channel heads.

The results of the third ten-yearly
outage tests on the 900 MWe reactor
containments have so far shown leak
rates conforming to regulation criteria
(29 of 34 reactors have undergone
this test), except for that of Bugey
reactor 5, for which ASN is examining
the repair file submitted by EDE

The organisation in place on the sites
for managing skills, qualifications and
training is on the whole satisfactory.
EDF is making major investments
in hiring and training in order to
anticipate the renewal of the skills
threatened by staff retirements.

In a context of a rising volume of
maintenance work, the collective
dosimetry on all the reactorsincreased
in2016. The annual regulation limit
for whole body external dosimetry
(20 mSv) was exceeded on no
occasion.

ASN considers that EDF’s organisation
for the nuisance and impact control
of NPPs on the environment is
satisfactory on most sites. ASN
however notes that a number
of the deviations found during
the previous inspections remain
uncorrected. Incorporating operating
experience feedback remains an area
for progress and ASN observes that
the deviations persist in the operation
and monitoring of the installations.

The ASN assessments of each NPP

are detailed in chapter 8 of the report.

Certain sites stand out positively:

¢ in the fields of nuclear safety
and environmental protection:
Fessenheim;

¢ in the field of radiation protection:
Blayais, Chinon, Civaux, and
Golfech.

Othersites are on the contrary under-
performing with respect to at least
one of these three topics:

¢ in the field of nuclear safety:
Belleville-sur-Loire, Cruas-Meysse,
Golfech and, to a lesser extent,
Bugey;

*in the field of radiation
protection: Cruas-Meysse,
Dampierre-en-Burly;

¢ in the field of environmental
protection: Cruas-Meysse,
Gravelines.

Evaluation of the manufacture
of Nuclear Pressure Equipment
(ESPN)

The year 2016 was marked by the
detection of irregularities which
could constitute falsification and
concealment of deviations, with
varying degrees of scale and severity,
in several ESPN manufacturing
plants. This was in particular the
case in the Areva NP Creusot Forge
plant, where these practices had
continued for several decades.

ASN considers that these
irregularities reveal unacceptable
practices. These practices
compromise the irreproachable
level of quality expected in the
manufacture of equipment which is
afactorin guaranteeing its in-service
resistance. These irregularities more
particularly concern primary system
equipment, which isamong the most
important equipment in an NPP and
for which the consequences in the
event of failure are not examined
in the nuclear safety case.

This experience feedback and the
ASN inspections highlight significant
shortcomings in the quality and
nuclear safety culture on the part
of some of the staff present in these
plants. ASN requires that the various
industrial firms, in particular the
licensees who are responsible
for nuclear safety, implement
fundamental organisational
measures to guarantee a high level
of quality in the supply chains.

SIGNIFICANT EVENTS IN 2016

Outlook

2017 will see the continued
examination of the generic studies
for the fourth periodic safety review
of the 900 MWe reactors, as well as
the second periodic safety review of
the 1,450 MWe reactors.

ASN will examine the initial review
conclusions reports for the third
ten-yearly outage inspections of
the 1,300 MWe reactors, so that it
canissue a position statement on the
continued operation of these reactors.

In 2017, ASN will continue to
examine the measures proposed by
EDF asaresult of the lessons learned
from the Fukushima Daiichi accident.
ASN will also continue to oversee the
work to deploy the fixed items of the
«hardened safety core» on the sites
(ultimate back-up diesels, ultimate
water source, local emergency centre).

Concerning the Flamanville 3 EPR
reactor, 2017 will also see continued
examination of the commissioning
authorisation application for this
reactor. ASN will also continue
with the conformity assessments
of the nuclear pressure equipment
most important for safety. ASN will
in particular issue its position on
whether or not the vessel is suitable
for service.

In 2017, ASN will continue the
actionsit started further to the generic
anomaly on the SG channel heads
and the irregularities brought to light
in the Creusot Forge plant. It will
in particular check implementation
of the review of all the components
manufactured in the past at Creusot
Forge. ASN will also finalise its
ongoing review of the necessary
adaptation of oversight methods in
order to combat fraudulent practices.
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Nuclear fuel cycle installations
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The fuel cycle concerns all the steps
involved in the fabrication of the fuel
and then its reprocessing once it has
been used in nuclear reactors.

The main plants in the cycle —
Areva NC Tricastin (Comurhex and
TU5/W), Georges Besse 11 (GB 1),
Areva NP Romans-sur-Isére (ex-FBFC
and ex-Cerca), Areva NC Mélox,
La Hague and Areva NC Malvési
(which is an Installation Classified
on Environmental Protection grounds
—ICPE) —are part of the Areva group.
These plants include facilities which
have BNI status.

Significant events
Tricastin uranium storage facility

Following the delicensing of part
of the Pierrelatte defence BNI by
decision of the Prime Minister
of 20th July 2016, the BNI 178
Tricastin uranium storage facility
was created. This installation groups
the uranium storage facilities and
the new emergency management
premises. ASN registered this facility
in December 2016 and will oversee
its operation in 2017.

Together with the ASND, ASN
ensured the continuity of nuclear
safety oversight for this facility. Joint
actions are carried out: an inspection
and visits to the facility also took
place, enabling ASN to verify the
facility’s baseline requirements, which
must be brought into line with the
BNI regulations.

Areva NC monitoring
of the status of evaporator
capacity

For the periodic safety review of
BNI116,ASN asked Arevain 2011 to
examine the conformity and ageing
of the fission products concentration
evaporators in units T2 (BNI 116)
andR2 (BNI1117).1n2014, ArevaNC
informed ASN of corrosion of these
items that was on a scale greater
than that considered in the design.
During the course 0f 2015, Areva NC
sent ASN the results of the in-situ
measurement campaigns. As the
maintained integrity of these items
has major safety implications, the
ASN Commission heard the Areva
CEO on 11th February 2016. In
its resolution 2016-DC-0559 of
231d June 2016, ASN stipulated the
conditions to be met by Areva NC
for continued operation of the
fission products concentration
evaporators in the La Hague plants.
ASN is particularly attentive to
the development of corrosion in
this equipment and may demand
shutdown of the facility in the event
of excessive deterioration.

In 2016, Areva NC submitted a
request to ASN for its opinion
regarding the safety options for the
new evaporators, with a view to
commissioning them in 2021.

Moreover,in 2011, Areva NCbrought
tolight several perforations of the shell
ofan evaporator used to concentrate
fission product solutions before
vitrification in the R7 unit (BNI1117).
This evaporator could not be returned
to service and needs to be replaced.
In 2016, the licensee submitted an
authorisation application to ASN for
replacement of the old evaporator
and commissioning of a new one,
currently being envisaged for2018.

Assessment and outlook
Cross-disciplinary aspects

ASN will be continuing its review
of several of the Areva Group’s BNIs
and will extend this process to new
facilities at La Hague and Romans-sur-
Isere in particular, but also to EDF’s
inter-regional fuel stores (in Chinon
and Bugey). At the end 0of 2017, ASN
shall more specifically issue a position
statement on the continued operation
or otherwise of the Cerca facility at
Romans-sur-Isere, whichis required to
carry out major reinforcement work.

With regard to the current Areva
group, ASN will be particularly vigilant
in ensuring that the BNI licensees to
be created as a result of the ongoing
division process, are in full possession
of the capabilities needed to meet
their responsibilities. In particular,
the capability of the two groups
resulting from the division of Areva
asit currently stands shall be credible
enough to make any modifications
to the installations concerned and
manage any internal crises.

Fuel cycle consistency

In 2016, ASN started an examination
of the new “Cycle impact” file covering
the period 2016-2030 and aimed at
anticipating the various emerging
needsin order to manage the nuclear
fuel cycle in France. ASN will in
particular focus on monitoring the
level of occupancy of the spent fuel
underwater storage facilities (Areva
and EDF). It asked EDE as client, to
examine the impact on the anticipated
saturation dates for these storage
facilities of the shutdown of areactor,
ofapossible modification in the spent
fuel reprocessing traffic, as well as
the solutions envisaged for delaying
this saturation. ASN considers that
Areva and EDF must very rapidly
define a management strategy going
beyond 2030. The examination of



the «Cycle impact» file submitted in
2016 is ongoing and will be jointly
examined at the beginning of 2018 by
the Advisory Committee of Experts
for Laboratories and Plants (GPU),
the Advisory Committee of Experts
for Waste, the Advisory Committee
of Experts for Nuclear Reactors
(GPR) and the Advisory Committee
of Experts for Transports (GPT).

Tricastin site

ASN will continue to monitor the
reorganisation of the Tricastin
platform to ensure that these major
organisational changes within the
group have no impact on the safety of
the various BNIs on thessite. It will also
ask the platform licensees to complete
the unification process scheduled
for 2012 or ask that they guarantee
their independence by abandoning
the pooling of the equipment and
entities that they today require.

Romans-sur-Isere site

Given the malfunctions observed
in recent years, ASN will pursue its
heightened surveillance of the facility
in2017 in orderto ensure that nuclear
safety performance of thissite5 licensee
is improved. It will be attentive to
compliance with the deadlines for
performance of the work defined in
the facility’s safety improvement plan
and the revision of its safety baseline

requirements. It will also be attentive
to ensuring the implementation of
the improvements planned as part
of the stress tests.

La Hague site

In 2017, ASN will be particularly
vigilant with regard to the development
of corrosion in the fission products
concentration evaporators. Areva NC
shall be required to consolidate its
methods forinspecting this equipment
and its corrosion forecasts. Areva NC
has started to replace this equipment,
for gradual commissioning between
2020and 2021. ASN will examine the
corresponding applications.

The work done following the stress
tests performed in the wake of the
Fukushima Daiichi accident should be
completed in the first quarter of 2017.
ASN will check correct performance
and the correct functioning of the
equipment installed, along with the
corresponding provisions.

With regard to the forthcoming
process of reprocessing changes in
the La Hague facility, ASN attaches
particular importance to two
modifications: On the one hand,
the TCP project which will allow
reprocessing of several fuel assemblies
that could not hitherto be treated, thus
postponing saturation of the spent
fuel storage pools and, on the other,

SIGNIFICANT EVENTS IN 2016

the replacement of the R7 evaporator,
for which the particularly corrosive
solutions are currently being
concentrated in other equipment in
the plant and are liable to damage it.

ASN considers that efforts must
be continued for the recovery and
packaging of legacy waste. ASN will
ensure that any changes in Areva’s
industrial strategy donot lead to failure
to comply with the ASN prescriptions
concerning the recovery and removal
of waste from silo 130 and the STE2
and HAO sludge.

Nuclear research and miscellaneous industrial facilities

The nuclear research and
miscellaneous industrial facilities
are different from the BNIsinvolved
directly in the generation of electricity
(reactors and fuel cycle facilities).
These BNIs are operated by the
Alternative Energies and Atomic
Energy Commission (CEA), by other
research organisations (for example
the Laue-Langevin Institute (ILL),
the ITER international organisation
and the Ganil) or by industrial firms

(for instance CIS bio international,
Synergy Health and lonisos,
which operate facilities producing
radiopharmaceuticals, or industrial
irradiators).

The safety principles applicable to
these facilities are identical to those
applied to power reactors and
nuclear fuel cycle facilities, while
taking account of their specificities
with regard to risks and detrimental
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effects. To improve the way in which
these specific risks and detrimental
effects are taken into account and
in accordance with the resolution of
29th September 2015, ASN placed
the installations it regulates into three
categories.

Significant events and
assessment

With regard to CEA, the generic
subjects on which ASN focused in
2016 were:

* the periodic safety reviews, in
particular concerning the integration
of aspects common to the BNIs on
a given site;

¢ the radioactive waste management
system and decommissioning of
CEA installations;

¢ safety managementat CEA, checked
by two specific inspections on the
Cadarache and Saclay centres in
2016.

ASN underlines that the performance
of these numerous reviews associated
with the preparation of the final
shutdown and decommissioning
authorisation application files
represents amajor safety issue, which
will require significant resources on the
part of CEA, in particular with regard
to changes to the regulations. ASN will
also be vigilant with regard to the actual
initiation of the decommissioning
operations on the facilities finally
shut down, in accordance with French
regulations. In 2017 it will examine
the updated decommissioning, post-
operational clean-out and waste and
materials management strategy at CEA.

ASN considers that the level of safety
in the facilities operated by CEA ison
the whole satisfactory, in particular
the operation of its experimental
reactors. However, ASN observes a
drift in several CEA projects with an
impact on safety and considers that
CEA must reinforce its surveillance and
its oversight of external contractors in
acontext of large-scale subcontracting.

With regard to the other nuclear
installations, ASN remains concerned
by the radiopharmaceutical
production facility operated by
CIS bio international on the Saclay
site. CIS bio international is a key

player on the French market for
radiopharmaceutical products used
for both diagnosis and therapy.

Despite the efforts made by CIS
bio international to reinforce its
integrated management system
and human resources and despite
a few improvements noted, ASN
considers that these reinforcements
remain insufficient to ensure that
lasting, concrete results are obtained.
Operating rigour, the oversight
and conformity of operations,
the transverse nature of the
organisation, compliance with the
facility’s baseline requirements, with
decisions and with the regulations,
forimplementation of modifications,
must be reinforced.

Owing to the large number of
undertakings made by CIS bio
international following the review, but
not complied with, ASN stipulated
completion deadlines for them in
February 2016. In 2016, ASN
applied administrative enforcement
measures for non-compliance with a
prescription regarding the removal
of radioactive materials.

Following an unannounced
inspection in February 2016, ASN
served CIS bio international with
formal notice to comply with several
requirements concerning control of
the fire risk. CIS bio international
complied with this formal notice.

In 2017, BNI 29 will undergo a
periodic safety review, for which
a conclusions report shall be
submitted no later than 31st July
2018. ASN shall be attentive to CIS
bio international’s compliance with
regulations, prescriptions and its
undertakings, to improvements in
operating safety and to the progress
of the work underway.

Outlook

Awide variety of research and other
facilities are regulated by ASN. ASN
will continue to oversee the safety
and radiation protection of these
installations as a whole and compare
practices per type of installation in
order to choose the best ones and
thus promote operating experience

feedback. ASN will also continue to
develop a proportionate approach to
the risks and detrimental effects of
the installations, as classified by the
resolution of 29th September 2015.

CEA

ASN considers that the “major
commitments” approach
implemented by CEA since 2006 is
on the whole satisfactory.

ASN will be particularly attentive to
compliance with the deadlines for
transmission of the decommissioning
files for CEAs old facilities which
have been or will shortly be shut
down (in particular Phébus, Osiris,
MCME Pégase, Eole-Minerve). The
Rapsodie reactor is also concerned
asare the following waste processing
facilities: the storage area (BNI 56)
in Cadarache, the effluent treatment
station (BNI 37) in Cadarache, the
solid radioactive waste management
area (BNI72) in Saclay. The drafting
of all these decommissioning files
and then performance of these
decommissioning operations
represents amajor challenge for CEA,
for which it must make preparations
asearly as possible. Finally, ASN will
monitor the preparation work for
the decommissioning of the Osiris
reactor shut down in 2015.

In 2017, ASN intends to:

* continue with surveillance of the
operations on the RJH reactor
construction site and prepare
for examination of the future
commissioning authorisation
application;

begin examining the significant
modification authorisation
application for Masurca and
examine the safety review file
completed by CEA,;

complete its examination of the
periodic safety review files for the
LEFCA and LECA facilities and
decide on the conditions for their
possible continued operation.

Other licensees

ASN will continue to pay particularly
close attention to ongoing projects;
that is ITER and commissioning of
the Ganil extension.



ASN will continue to examine the
periodic safety review files for Ionisos.

ASN will finalise the examination
of complete commissioning of the
“hardened safety core” on the RHF
operated by the ILL, several years
ahead of the other licensees.

Finally, in 2017, ASN will maintain
its close surveillance of the radio-
pharmaceuticals production plant

operated by CIS bio international,

with regard to the following points:

* increased operational rigour and
safety culture;

* performance of the prescribed
work for continued operation of
the plant following its last periodic
safety review;

* post-operational clean-out work on
the very-high level units shut down
in the facility.

SIGNIFICANT EVENTS IN 2016

Safe decommissioning of Basic Nuclear Installations

The term decommissioning covers
all the activities performed after
shutdown of anuclear facility, in order
to attain a final condition in which
all the dangerous and radioactive
substances have been removed. About
thirty nuclear facilities of all types are
currently shut down or undergoing
decommissioning in France.

Assessment

The year 2016 was marked by the
transmission by CEA and Areva of
the decommissioning and waste
management strategy files for their
facilities and by EDF’s announcement
of a change in decommissioning
strategy for its first-generation
GCR (Gas-Cooled Reactors), with
decommissioning being postponed
by several decades owing to technical
difficulties relating to dismantling
under water. ASN asked EDF tojustify
this new strategy with respect to the
“decommissioning within a time-
frame that is as short as possible”
requirement set out by law.

2016 saw the completion of the
decommissioning files for four
BNIs which were considered
to be exhaustive enough to be
submitted to a public inquiry at the
beginning of 2017. This concerns
the decommissioning files for
Areva BNIs 93 (Eurodif) and 105
(Comurhex), EDF BNI 94 (AMI
Chinon) and CEA BNI 52 (ATUE

Cadarache). They received an opinion
from the environmental authority in
2016. No facility was delicensed in
2016 but ASN received a delicensing
application for the Active Materials
Analysis Laboratory (LAMA) (BNI61)
operated by CEA in Grenoble. In
2016, one could also mention the
beginning of decommissioning work
on the Chooz A reactor vessel and the
publication of the Decree of 2nd June
2016 requiring that CEA carry out
decommissioning work on the Phenix
power plant (BNI 71). The main
significant eventin 2016 concerned
an outside contractor worker who
received more than one quarter of the
regulation annual effective dose limit
in the plutonium technology facility
(ATPu) (BNI 32) operated by CEA
in Cadarache. The event was rated
level 1 on the INES scale.

In October 2016, ASN carried out
an in-depth inspection of Areva’s
organisation and the progress of
legacy waste recovery from the
La Hague site, which represents a
major safety issue. ASN found that
even though efforts have been made to
prevent certain operations falling even
further behind schedule, sticking
points could significantly penalise
the progress of other operations. ASN
also revealed that the first recovery
deadline stipulated by the resolution
of 9th December 2014, concerning
waste in silo 130, had not been met,
even though noteworthy efforts worth

were made to recover these wastes,
which was not the case for other
projects.

Interms of regulation, ASN issued an
opinion on 28th January 2016 on the
draft decree updating the procedures
surrounding final shutdown and
decommissioning of BNIs, by makinga
clearer distinction than before between
final shutdown of the facility and its
decommissioning. ASN considers that
this Decree, signed on 28th June 2016,
represents a notable step forward.

In 2016, ASN updated and
published the new version of guide
No. 6 concerning final shutdown,
decommissioning and delicensing
of BNIs and technical guide
No. 14 concerning structural post-
operational clean-out operations.
The provisions of this guide
have already been implemented
on numerous installations with
diverse characteristics, such as

4
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SIGNIFICANT EVENTS IN 2016

research reactors, laboratories, fuel
manufacturing plant, etc. Finally, ASN
also published guide No.24 on the
management of contaminated soils
in nuclear installations.

With regard to the financing
of decommissioning and the
management of the resulting waste
by the licensees, ASN issued an
opinion to the General Directorate
for Energy and Climate on 26th May
2016 regarding the update documents
for 2015 supplied by the licensees.
In this opinion, it more particularly
recalled the importance of regularly
reassessing the hypotheses used by the
licensees when defining the amounts
of the provisions to be set aside.

Outlook

The main actions to be carried out
by ASN in 2017 will be to monitor
the decommissioning and waste
management projects, in particular
the recovery and packaging of CEAand
Arevalegacy waste, concerning which
the delays observed are jeopardising
the safety of the sites concerned. In
particular, the strategy files from these
two licensees, submitted in June and
December 2016 respectively, will be
the subject of an in-depth examination.

ASN willalsoissue a position statement
onEDFsrequest forachange in strategy
regarding the decommissioning of its
first-generation gas-cooled reactors.

The periodic safety reviews of the
facilities undergoing decommissioning,
forwhich most of the conclusions files
will be transmitted by the licensees
in 2017, will also be the subject of
close examination, appropriate to
the risks and detrimental effects of
these facilities.

Finally, in order to clarify the
regulations on decommissioning and
waste management, updated by the
Ordinance of February 2016, ASN
will continue to develop new guides
in these fields as well as in the field
of BNI contaminated sites and soils.

Radioactive waste and contaminated sites and soils

The term radioactive waste implies
radioactive substances for which
no subsequent use is planned or
envisaged. These substances can
come from both nuclear activities
and non-nuclear activities in which
the radioactivity naturally contained
in substances, which are not used
for their radioactive properties, has
been concentrated by the processes
employed.

A site contaminated by radioactive
substances is any site, either
abandoned or in operation, on
which natural or artificial radioactive
substances have been or are employed
orstored in conditions such that the

site can constitute a hazard for health
and the environment. Contamination
by radioactive substances can be the
result of industrial, craftwork, medical
or research activities.

Significant events

Ahighlight of 2016 was the finalising
of the 2016-2018 French National Plan
for Radioactive Material and Waste
Management (PNGMDR). This three-
year plan presents the rules of the
radioactive substances management
policy nationwide, identifies new
needs and determines the objectives
to be achieved, more specifically in
terms of studies and research to create
new management solutions.

At the beginning of 2017, this Plan
was transmitted to Parliament and the
Decree and Order of 23rd February
2017 establish its prescriptions.

2016 was also marked by the
submission of Andra’s safety
options file concerning the Cigéo
deep geological disposal project

currently being examined by ASN.
In accordance with the request
from ASN and ASND, Areva also
submitted the waste management
and decommissioning strategy file
for its facilities. After examination,
this file will be the subject of a joint
opinion by the two authorities.

Finally, in 2016, ASN published a
guide on defining and modifying
the BNI waste zoning plan in
order to make it easier to apply the
regulations concerning the operational
management of radioactive waste in
these facilities.

Assessment and outlook

Generally speaking, ASN considers
that the French radioactive waste
management system, built around
a specific legislative and regulatory
framework, a National Plan for
Radioactive Materials and Waste
Management (PNGMDR) and the
agency Andra for management of
radioactive waste independently
of the waste producers, is capable



of regulating and implementing a
structured and coherent national waste
management policy. ASN considers
that there must eventually be safe
management for all waste, more
specifically by means of a disposal
solution.

The regulations concerning the
management of radioactive waste

In 2017, ASN will finalise the
resolution concerning the packaging
of radioactive waste. It will draw
up draft resolutions concerning
radioactive waste disposal and storage
installations. These draft texts will be
made available for consultation by the
stakeholders and the public.

Licensee waste management
strategies

ASN periodically assesses the strategies
put into place by the licensees to
ensure that each type of waste has
an appropriate solution and that the
range of solutions implemented form
a coherent whole. ASN in particular
remainsattentive to ensuring that the
licensees have the necessary treatment
or storage capacity for managing their
radioactive waste and anticipate the
construction of new facilities or
renovation work on older facilities,
sufficiently far in advance. In 2017,
ASN will continue to closely monitor
the legacy waste or spent fuel retrieval
and packaging operations, focusing on
those presenting the most significant
safety implications.

In this respect, ASN and ASND are
evaluating Areva’s waste management
strategy submitted inmid-2016, and
that of CEA, submitted at the end of
2016. ASNand the ASND aim toissue
their conclusions in 2018.

Low Level, Long-Lived Waste

With regard to Low Level, Long-Lived
radioactive Waste (LLW-LL), ASN
considers that progress in the creation
of management solutions is essential.
Analysis of the file submitted by Andra
in 2015, pursuant to the PNGMDR,
showed that it will be difficult to
demonstrate the feasibility — in the
zone investigated —of a repository for
all LLW-LL type waste. In its opinion

of 29th March 2016, ASN asked that
in accordance with the PNGMDR,
Andra submit a report by mid-2019,
presenting the technical and safety
options for this disposal facility and
anindustrial management system for
LIEW-LL waste established jointly with
the producers of these wastes.

Depending on the results of this report,
the waste producers should on the
one hand create new storage capacity
to avoid delaying decommissioning
operationsand, on the other, speed up
the deployment of alternative strategies
if their waste is not compatible with
the Andra project.

In 2017, ASN will start revising the
safety guide relative to the disposal
of LLW-LL type radioactive waste.

High and Intermediate Level,
Long-Lived Waste

With regard to the Cigéo project for
the disposal of High and Intermediate
Level, Long-Lived Waste (HLW and
ILW-LL), 2017 will see the drafting
of ASN’s opinion on Andra’ safety
options file for Cigéo, submitted by
Andra in 2016, more specifically
containing the project’s safety options,
the technical retrievability options,
a preliminary version of the waste
acceptance specificationsand a project
development plan. This file is the first
overall safety file for the facility since
20009. In particular, it underwent an
international peer review under IAEA
supervision in November2016. The
ASN opinion, which will be based on
a study of the safety options file by
the competent advisory committees
of experts and on the report from
the TAEA experts, shall specify its
requirements regarding the content
of the Cigéo creation authorisation
application that Andra aims to submit
in mid-2018.

Management of the former
uranium mining sites and polluted
sites and soils

With regard to the former uranium
miningsites, ASN willin 2017 attempt
toaddress the concerns of the Regional
Directorates for the Environment,
Planning and Housing regarding
the Areva Mines action plan for the

SIGNIFICANT EVENTS IN 2016

management of mining waste rock.
It will focus more specifically on the
management of potentially sensitive
cases, in particular with regard to the
radonrisk. Together with the Ministry
responsible for the Environment, it
will continue its work and will ensure
that any action taken is completely
transparent and involves the local
stakeholders.

As far as the contaminated sites and
soils are concerned, ASN will in
2017 continue to state its position
on the projects for the rehabilitation
of contaminated sites on the basis of
its doctrine published in October
2012 and will work with the Ministry
responsible for the Environment
on the revision of the Circular of
17th November 2008 relative to
the management of certain types
of radioactive waste and sites with
radioactive contamination. ASN will
issue an opinion at the beginning of
2017 on the draft decree to transpose
Directive 2013/59/Euratom, which in
particular concerns the procedures for
oversight and management of sites
and soils contaminated by radioactive
substances. It will also maintain
its investment in the operational
management of the Radium Diagnosis
operation, the purpose of whichis to
detect and, as applicable, treat any
radium pollution inherited from past
activities. It will pursue its action in
collaboration with the government
departments concerned and the other
stakeholders.

ASN will also continue its involvement
ininternational work on these topics,
in particular within IAEA, ENSREG,
WENRA, as well as bilaterally with
its counterparts.
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CHAPTER 01 - Nuclear activities: ionising radiation and health and environmental risks

onising radiation may be of natural origin or caused by human activities referred to as
nuclear activities. The exposure of the population to naturally occurring ionising radiation
is the result of the presence of radionuclides of terrestrial origin in the environment, radon
emanations from the ground and exposure to cosmic radiation.

Nuclear activities are defined in the Public Health Code as “activities involving a risk of exposure
of persons to ionising radiation associated with the utilisation of artificial sources of radiation, whether
substances or devices, or natural sources of radiation, whether natural radioactive substances or materials
containing natural radionuclides...” These nuclear activities include those carried out in Basic
Nuclear Installations (BNI) and during the transport of radioactive substances, as well as in the

medical, veterinary, industrial and research fields.

The various principles with which the nuclear activities must comply, particularly those of
nuclear safety and radiation protection, are set out in chapter 3.

In addition to the effects of ionising radiation, BNIs are similar to all industrial installations in
that they are the source of non-radiological risks and detrimental effects such as the discharge
of chemical substances into the environment, or noise emission.

1. State of knowledge
of the hazards and risks
associated with ionising
radiation

lonising radiation is defined as being capable of producing
ions — directly or indirectly — when it passes through
matter. It includes X-rays, alpha, beta and gamma rays,
and neutron radiation, all of which are characterized by
different energies and penetration powers.

1.1 Biological and health effects

Whether it consists of charged particles, for example
an electron (beta radiation) or a helium nucleus (alpha
radiation), or of photons (X rays or gammarays), ionising
radiation interacts with the molecules making up the
cells of living matter and alters them chemically. Of the
resulting damage, the most significant concerns the DNA
of the cells and this damage is not fundamentally different
from that caused by certain toxic chemical substances,
whether exogenous or endogenous (resulting from cellular
metabolism).

When not repaired by the cells themselves, this damage
can lead to cell death and the appearance of harmful
biological effects if tissues are no longer able to carry out
their functions.

These effects, called “deterministic effects”, have been
known for a long time, as the first effects were observed
with the discovery of X rays by W. Roentgen (in the early
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19005). They depend on the nature of the exposed tissue
and are certain to appear as soon as the quantity of radiation
absorbed exceeds a certain dose level. These effectsinclude,
forexample, erythema, radiodermatitis, radionecrosis and
cataract formation. The higher the radiation dose received
by the tissue, the more serious the effects.

Cells can also repair the damage thus caused, although
imperfectly or incorrectly. Of the damage that persists,
that to DNA is of a particular type because residual genetic
anomalies can be transmitted by successive cellular divisions
to new cells. A single genetic mutation is far from being
sufficient to cause the transformation into a cancerous
cell, but this damage due to ionising radiation may be a
first step towards cancerisation.

The suspicion of a causal link between exposure to
ionising radiation and the appearance of a cancer dates
back to 1902 (observation of skin cancer in a case of
radiodermatitis).

Subsequently, several types of cancers were observed
in occupational situations, including certain types
of leukemia, broncho-pulmonary cancers (owing to
radon inhalation) and jawbone sarcomas. Outside the
professional area, the monitoring for more than 60 years
of acohort of about 85,000 people irradiated at Hiroshima
and Nagasaki has enabled the regular assessment of
the morbidity' and mortality due to cancer following
exposure to ionising radiation, and the description of
the dose-effects relationships — which often form the
basis of current regulations. Other epidemiological work

1. Number of persons suffering from a given disease for a given time
— usually one year —in a population.
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Image of the Maltese cross placed in the darkness between the uranium
ore and the photographic plate, work of 26th February 1896
(photograph and annotation by Henri Becquerel).

has revealed a statistically significant rise in cancers
(secondary effects) among patients treated using
radiotherapy and attributable to ionising radiation.
We can also mention the Chernobyl accident which,
as a result of the radioactive iodine released, caused in
the areas near the accident an excess in the incidence of
thyroid cancers in young people exposed during their
childhood. The consequences of the Fukushima Daiichi
accident on the health of the neighbouring populations
are not yet sufficiently known and analysed to draw
epidemiological lessons from them.

The risk of radiation-induced cancer appears at different
levels of exposure and is not linked to the exceeding of a
threshold. Itis revealed by an increase in the probability
of cancer ina population of a given age and sex. These are
then called probabilistic, stochastic or random effects.

The internationally established public health objectives
related to radiation protection aim to prevent the
appearance of deterministic effects and reduce the
probabilities of cancers arising from exposure to ionising
radiation, which are also known as radiation-induced
(or radio-induced) cancers; the results of the studies as
awhole seem to indicate that radiation-induced cancers
represent the predominant health risk associated with
exposure to ionising radiation.

1.2 Evaluation of risks linked

to ionising radiation

The monitoring of cancers in France is based on 14 general
registers in metropolitan France (covering 18 départements
and the greater Lille urban area) and 3 registers in the
overseas French départements. In addition to this, there are
12 specialised registers: 9 département registers covering
16 continental départements, 2 national cancer registers
for children under 15 years of age concerning malignant
haemopathy and solid tumours, and 1 multicentric
mesothelioma register for France as a whole.

The aim of the register for a given area is to highlight
differences in spatial distribution, to reveal changes over
time in terms of increased or reduced incidence in the
different cancer locations, or to identify clusters of cases.

This method of monitoring aims to be descriptive but
is unable to highlight any causal effect between an
exposure to ionising radiation and cancers, given that
other environmental factors may also be suspected.
Furthermore, it should be noted that the département
registers do not necessarily cover the areas close to the
nuclear installations.

Epidemiological investigation is complementary to
monitoring. The purpose of epidemiological surveys
is to highlight an association between a risk factor and
the occurrence of a disease, between a possible cause
and an effect, or at least to enable such a causal relation
to be asserted with a very high degree of probability.
The intrinsic difficulty in conducting these surveys or
inreachinga convincing conclusion when the illness is
slow to appear or when the expected number of cases
is low, which is the case with low exposure levels of a
few tens of millisieverts (mSv) for example, must be
borne in mind. Cohorts such as that of Hiroshima and
Nagasaki have clearly shown an excess of cancers, with
the average exposure being about 200 mSv; studies on
nuclear industry workers published in recent years
suggest risks of cancer at lower doses (cumulative doses
over several years).

These results support the justification of radiological
protection of populations exposed to low doses of ionising
radiation (nuclear industry workers, medical personnel,
medical diagnostic exposure, etc.).

Low-dose risks are assessed for risk-management
purposes by extrapolating the risks observed at higher
doses. This calculation gives an estimate of the risks
entailed by exposure to low doses of ionising radiation.
For these estimates, the prudent hypothesis of a linear
no-threshold relationship between exposure and
the number of deaths from cancer has been adopted
internationally. This hypothesis implies that there is
no dose threshold below which one can assert that
there is no effect. The legitimacy of these estimates and
of this hypothesis nevertheless remains scientifically
controversial, as very large scale studies would be
necessary to further support the hypothesis.

On the basis of the scientific syntheses of the United
Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR), the International Commission
on Radiological Protection (ICRP) has published the
risk coefficients for death by cancer due to ionising
radiation, i.e. 4.1% excess risk per Sievert (Sv) for workers
and 5.5% per Sievert for the general public (see ICPR
publication 103, chapter 3, point 1.1.1).
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The evaluation of the risk of lung cancer due to radon”
is based on a large number of epidemiological studies
conducted directly in the home in France and on
an international scale. These studies have revealed
a linear relationship, even at low exposure levels
(200 becquerels per cubic metre (Bq/m?)) over a period
0f20to 30 years. The World Health Organisation (WHO)
has made a synthesis of the studies and recommends
maximum annual exposure levels of between 100 and
300 Bg/m’ for the general public. ICRP publication 115
compared the risks of lung cancer observed through
studies on uranium miners with those observed in
the overall population and concluded that there was
avery good correlation between the risks observed in
these two conditions of exposure to radon. The ICRP
recommendations confirm those issued by the WHO
which considers that, after tobacco, radon constitutes
the highest risk factor in lung cancer.

In metropolitan France, about 19 million people
spread over some 9,400 municipalities are potentially
exposed to high radon concentrations. According to
InVS (French Health Monitoring Institute) figures from
2007, between 1,200 and 2,900 deaths from lung cancer
can be attributed each year to radon exposure in the
home, that is to say between 4 and 10% of deaths due to
lung cancer (30,555 deaths, National Cancer Institute
—INCa-2015)*. Anational action plan for managing
radon-related risks has been implemented since 2004
on the initiative of ASN and is updated periodically
(see point 3.2.2).

1.3 Scientific uncertainties and vigilance

The action taken in the fields of nuclear safety and
radiation protection in order to prevent accidents and
limit detrimental effects hasled to a reduction in risks but
not to zero risk, whether in terms of the doses received by
workers or those associated with discharges and releases
from BNIs. However, many uncertainties persist and
require that ASN remains attentive to the results of the
scientific work in progress, for example in radiobiology and
radiopathology, with possible consequences for radiation
protection, particularly with regard to management of
risks at low doses.

One can mention, for example, several areas of uncertainty
concerning radiosensitivity, the effects of low doses,
the signature of mutations that could be observed in
radiation-induced cancers and certain non-cancerous
diseases observed in radiotherapy follow-ups.

2. Radon is a natural radioactive gas, a daughter product of
uranium and thorium, an emitter of alpha particles and is classified
as a known human pulmonary carcinogen by the International
Agency for Research on Cancer - IARC.

3. The new results concerning the risk of death by cancer other
than leukemia were published in the British Medical Journal;

those on the leukemia risk were published in the Lancet.
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1.3.1 Radiosensitivity

The effects of ionising radiation on personal health vary
from one individual to the next. Since it was stated for
the first time by Bergonié and Tribondeau in 1906,
it is for example known that the same dose does not
have the same effect when received by a growing child
or by an adult.

The variability in individual radiosensitivity to high doses
ofionising radiation has been extensively documented
by radiotherapists and radiobiologists. High levels of
radiosensitivity have been observed in persons suffering
from genetic diseases affecting the repair of DNA and
cellular signalling; in these individuals they can lead
to “radiological burns”.

At low doses, there is both cell radiosensitivity and
individual radiosensitivity, which could concern
about 5 to 10% of the population. Recent methods of
immunofluorescence of molecular targets for signalling
and repairing DNA damage help to document the
effects of ionising radiation at low doses, reducing
the detection thresholds by a factor of 100. The
biochemical and molecular effects of a simple X-ray
examination then become visible and measurable. The
results of the research work conducted using these
new investigation methods must still be confirmed in
the clinical environment before being integrated into
medical practices.

This then raises delicate issues, some of which go beyond

the strict context of radiation protection:

o If tests for evaluating individual radiation
hypersensitivity become available, should screening
prior to any radiotherapy or repeated computed
tomography examinations be recommended?

* Should one try to determine the degree of radiosensitivity
of workers who could be exposed to ionising radiation?

e Should the general regulations provide for
specific protection for persons concerned by high
radiosensitivity to ionising radiation?

These questions have ethical implications owing to
the potential use of the results of individual radiation
sensitivity tests, for example to discriminate between
potential employees.

All things considered, there should be no unnecessary
exposure of individuals to ionising radiation, in other
words without justification. Children should receive
particularly close attention in the event of exposure to
ionising radiation for medical purposes.

After the publication in 2014 of the conclusions of
the seminar ASN organised on 16th December 2013,
ASN remains attentive to progress in the knowledge
and international reflections (IRCP in particular) to
prepare for the statutory resolutions that might or will
have to be taken.



Pairs of chromosomes have characteristic bands of colouring (Inserm).

The Linear No-Threshold (LNT) relationship. The
hypothesis of this relationship, adopted to model the
effects of low doses on health (see point 1.2), albeit
practical from the regulatory standpoint and albeit
conservative from the health standpoint, is not as
scientifically well-grounded as might be hoped for:
some feel that the effects of low doses could be higher,
while others believe that these doses could have no
effect below a certain threshold, and some others even
assert that low doses have a beneficial effect. Research
in molecular and cellular biology is progressing, as
are epidemiological surveys of large cohorts. But faced
with the complexity of the DNA repair and mutation
phenomena, and the methodological limitations of
epidemiology, uncertainties remain and the public
authorities must exercise caution.

Dose, dose rate and chronic contamination. The
epidemiological studies performed on individuals
exposed to the Hiroshima and Nagasaki bombings have
given a clearer picture of the effects of radiation on
health, concerning exposure due to external irradiation
(external exposure) received in a few fractions of a second
at high dose and high dose rate. The studies carried
out in the countries most affected by the Chernobyl
accident (Belarus, Ukraine and Russia) were also able
to improve our understanding of the effects of radiation
on health resulting from exposure through internal
contamination (internal exposure) more specifically
through radioactive iodine. Studies on nuclear workers
have given a clearer picture of the risk due to chronic

exposure established over many years, whether as a
result of external exposure or internal contamination.

Hereditary effects. The appearance of possible hereditary
effects from ionising radiation in humans remains
uncertain. Such effects have not been observed among
the survivors of the Hiroshima and Nagasaki bombings.
However, hereditary effects are well documented in
experimental work on animals: mutations induced
by ionising radiation in embryonic germ cells can be
transmitted to descendants. The recessive mutation of
one gene on one chromosome will produce no clinical
or biological indications as long as the same gene carried
by the other counterpart chromosome is not affected.
Although it cannot be absolutely ruled out, the probability
of this type of event nonetheless remains low.

Environmental Protection. The purpose of radiation
protection is to prevent or mitigate the harmful effects of
ionising radiation on individuals, directly or indirectly,
including in situations of environmental contamination.
Over and beyond environmental protection aiming
at the protection of humans and present or future
generations, the protection of non-human species
as such forms part of the environmental protection
prescribed in the French constitutional Charter for
the Environment. This subject has been taken into
consideration by the ICRP since 2007 (ICRP 103),
and the practical means of dealing with the protection
of nature in the specific interests of animal and plant
species has been the subject of several publications
since 2008 (ICRP 108, 114 and 124).
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1.3.3 Signature of mutations

in radiation-induced cancers

It is currently impossible to distinguish a radiation-
induced cancer from a cancer that is not radiation
induced. The reason for this is that the molecular
lesions caused by ionising radiation seem no different
to those resulting from the normal cellular metabolism,
with the involvement of free radicals — oxygenated
in particular — in both cases. Furthermore, to date,
neither anatomopathological examinations nor research
for specific mutations have been able to distinguish a
radiation-induced tumour from a sporadic tumour.
Recent work however (Behjati et al. 2016) seems to
indicate that two types of mutations are apparently
more frequent; the small sample size nevertheless
necessitates the validation of these data through more
extensive studies.

Itis known that in the first stages of carcinogenesis a
cell develops with a particular combination of DNA
lesions that enables it to escape from the usual control
of cellular division, and that it takes about ten to one
hundred DNA lesions (mutations, breaks, etc.) at
critical points to pass through these stages. All the
agents capable of damaging cellular DNA (tobacco,
alcohol, various chemical substances, ionising
radiation, high temperature, other environmental
factors, notably nutritional and free radicals of normal
cellular metabolism, etc.) contribute to cellular aging,
and ultimately to carcinogenesis.

Consequently, in amulti-risk approach to carcinogenesis,
can we still talk about radiation-induced cancers? Yes
we can, given the large volumes of epidemiological data
which indicate that the frequency of cancers increases
as the dose increases, but the approach is undoubtedly
more complex, since in certain cases cancer results from
an accumulation of lesions originating from different
risk factors. However, the radiation-induced event
can also in certain cases be the only event responsible
(radiation-induced cancers in children).

Highlighting a radiation signature of cancers, that is to
say the discovery of markers that could indicate whether
a tumour has a radiation-induced component or not,
would be of considerable benefit in the evaluation of
the risks associated with exposure to ionising radiation.

The multifactorial nature of carcinogenesis pleads
in favour of a precautionary approach with regard
to all the risk factors, since each one of them can
contribute to DNA impairment. This is particularly
important in persons displaying high individual
radiosensitivity and for the most sensitive organs
such as the breast and the bone marrow, and all the
more so if the persons are young. Here, the principles
of justification and optimisation are more than ever
applicable (see chapter 2).
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2, The different sources
of ionising radiation

2.1 Natural radiation

In France, exposure to the different types of natural
radioactivity (cosmic or terrestrial) represents on average
about 65% of the total annual exposure.

2.1.1 Natural terrestrial radiation

(excluding radon)

Natural radionuclides of terrestrial origin are present
at various levels in all the compartments of our
environment, including inside the human body. They lead
to external exposure of the population owing to gamma
rays emitted by the uranium-238 and thorium-232
daughter products and by the potassium-40 present in
the soil, but also to internal exposure by inhalation of
particles in suspension and by ingestion of foodstuffs
or drinking water.

The levels of natural radionuclides in the ground are
extremely variable. The external exposure dose rate
values in the open air in France, depending on the
region, range from a few nanosieverts per hour (nSv/h)
to 100 nSv/h.

The dose rate values inside residential premises
are generally higher owing to the contribution of
construction materials (about 20% higher on average).

Based on assumptions covering the time individuals
spend inside and outside residential premises (90%
and 10% respectively), the average effective dose due
to external exposure to gamma radiation of terrestrial
origin in France is estimated at about 0.5 mSv per
person per year.

The doses due to internal exposure of natural origin
vary according to the quantities of radionuclides of the
uranium and thorium families incorporated through the
food chain, which depend on each individual’s eating
habits. According to IRSN (the Institute of Radiation
Protection and Nuclear Safety) (2015), the average dose
per individual would be about 0.32 mSv per year. The
average concentration of potassium-40 in the organism
is about 55 Bq per kilogram, resulting in an average
effective dose of about 0.18 mSv per year.

Waters intended for human consumption, in particular
groundwater and mineral waters, become charged
in natural radionuclides owing to the nature of the
geological strata in which they spend time. The
concentration of uranium and thorium daughters,
and of potassium-40, varies according to the resource
exploited, given the geological nature of the ground.
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For waters displaying high radioactivity, the annual
effective dose resulting from daily consumption (2 litres/
inhabitant/day) may reach several tens or hundreds
of microsieverts (uSv).

2.1.2 Radon

Some geological areas have a high radon exhalation
potential due to the geological characteristics of the
ground (granitic bedrock, for example). The concentration
measured inside homes also depends on the tightness
of the building (foundations) and the ventilation of
the rooms.

So-called “domestic” exposure to radon (radon in
dwellings) was estimated by IRSN (French Institute
for Radiation Protection and Nuclear Safety) through
measurement campaigns followed by statistical
interpretations (see www.irsn.fr). The average radon
activity value measured in France is 63 Bg/m’, with
about half the results being below 50 Bq/m?, 9% above
200 Bg/m’ and 2.3% above 400 Bg/m”.

RADON exhalation potential in metropolitan France (source: IRSN)

These measurements have allowed the French
départements to be classified according to the radon
exhalation potential of the ground (see map below).

In2011,IRSN published a new map of France considering
the radon exhalation potential of the ground, based on
data from the French Geological and Mining Research
Office. A finer classification per municipality will be
based on this and will be available in 2017.

2.1.3 Cosmic radiation

The cosmic radiation from ionic and neutronic
components is also accompanied by electromagnetic
radiation. At sea level, the dose rate resulting from
electromagnetic radiation is estimated at 32 nSv per
hour and that resulting from the neutronic component
at 3.6 nSv per hour.

Considering the average time spent inside the home
(which itself attenuates the ionic component of the
cosmic radiation), the average individual effective dose
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in alocality at sea level in France is 0.27 mSv per year,
whereasit could exceed 1.1 mSv per year in a mountain
locality situated at an elevation of about 2,800 metres.
The average annual effective dose per individual in
France is 0.32 mSv. It is lower than the global average
value of 0.38 mSv per year published by UNSCEAR.

Onaccount of the increased exposure to cosmic radiation
due to extensive periods spent at high altitude, flight
personnel must be subject to dosimetric monitoring
(see point 3.1.3).

2.2 lonising radiation arising

from human activities

The human activities involving a risk of exposure to
ionising radiation, called nuclear activities, can be
grouped into the following categories:

* operation of Basic Nuclear Installations;

* transport of radioactive substances;

¢ small-scale nuclear activities;

¢ disposal of radioactive waste;

* management of contaminated sites;

* activities enhancing natural ionising radiation.

2.2.1 Basic nuclear installations

Regulations classify nuclear facilities, called Basic Nuclear
Installations (BNI), in various categories corresponding
to more or less restrictive procedures, depending on
the significance of the potential risks (see chapter 3,
point 3).

The main BNI categories are:

* nuclear reactors;

* some particle accelerators;

* the plants that prepare, enrich or transform radioactive
substances, particularly nuclear fuel production plants,
irradiated fuel processing plants, and the facilities for
processing and storing the radioactive waste produced
by these plants;

* the installations intended for the processing, disposal,
storage or use of radioactive substances, including
waste, when the quantities involved exceed thresholds
set by regulations.

The list of BNIs as at 31st December 2016 figures in
an appendix to this report.

Accident prevention and nuclear safety

The fundamental internationally adopted principle
underpinning the specific organisational system
and regulations applicable to nuclear safety is that
of the responsibility of the licensee (see chapter 2).
The public authorities ensure that this responsibility
is fully assumed, in compliance with the regulatory
requirements.
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As regards the prevention of risks for workers, BNI
licensees are required to implement all necessary means to
protect workers against the hazards of ionising radiation.
They must more particularly ensure compliance with
the general rules applicable to all workers exposed
to ionising radiation (work organisation, accident
prevention, medical monitoring of workers, including
those from outside contractors , etc.) (see chapter 3).

As regards protection of the population and the
environment, the BNI licensee must also take all
necessary steps to achieve and maintain an optimum
level of protection. Discharges of liquid and gaseous
effluents, whether radioactive or not, are in particular
strictly limited (see chapter 4).

2.2.2 Transport of radioactive substances

When transporting radioactive substances, the main

risks are those of internal or external exposure, criticality,

as well as risks of a chemical nature. Safe transport of

radioactive substances relies on an approach called

defence in depth:

¢ The robustness of the packaging is the first line of
defence. The packaging plays a vital role and must
withstand the foreseeable transport conditions.

¢ The reliability of the transport operations constitutes
the second line of defence.

* Finally, the third line of defence consists of the response
resources implemented to deal with an incident or
accident.

2.2.3 Small-scale nuclear acfivities

lonising radiation, whether emitted by radionuclides
or generated by electrical equipment, is used in many
areas, including medicine (radiology, radiotherapy,
nuclear medicine, cell irradiators), biology, research,
industry, but also for veterinary and forensic applications
as well as for the conservation of foodstuffs.

The employer is required to take all necessary measures to
protect workers against the hazards of ionising radiation.
The facility licensee must also implement the provisions
of the Public Health Code for the management of the
ionising radiation sources in its possession (radioactive
sources in particular) and, where applicable, manage
the waste produced and limit discharges of liquid and
gaseous effluents. In the case of use for medical purposes,
patient protection issues are also taken into account
(see chapter 3).

2.2.4 Radioactive waste management

Like all industrial activities, nuclear activities can
generate waste, some of which is radioactive. The three
fundamental principles on which strict radioactive
waste management is based are the accountability of
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the waste producer, the traceability of the waste and
public information.

The technical management provisions to be implemented
must be tailored to the hazard presented by the radioactive
waste. This hazard can be assessed primarily through
two parameters: the activity level, which contributes
to the toxicity of the waste, and the half-life, the time
after which the activity level is halved.

Finally, management of radioactive waste must be
determined prior to any creation of new activities or
modification of existing activities in order to:

ensure the availability of processing channels for the
various categories of waste likely to be produced,
from the front-end phase (production of waste and
packaging) to the back-end phase (storage, transport
and disposal);

optimise the waste disposal routes.

2.2.5 Management of contaminated sites

Management of sites contaminated by residual radioactivity
resulting either from a past nuclear activity or an activity
which generated deposits of natural radionuclides warrants
specific radiation protection actions, in particular if
rehabilitation is envisaged.

Depending on the current and future uses of the site,
decontamination objectives must be set. The removal of
the waste produced during post-operation clean-out of
the contaminated premises and remediation of soil must
be managed from the site through to storage or disposal.
The management of contaminated objects also follows
these same principles.
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Transportation of a shielded syringe confaining a radioisofope by a radiographer wearing a monthly and daily dosimeter in the Georges-Pompidou hospital.

2.2.6 Industrial activities resulfing

in the enhancement of natural ionising radiation

Exposure to ionising radiation of natural origin, when
increased due to human activities, justifies measures to
monitor or even to assess and manage the risk, if it is
likely to create a hazard for the exposed workers and,
where applicable, the neighbouring population.

Thus, certain professional activities now included in
the definition of «nuclear activities» (see chapter 3) can
significantly increase the exposure of the workers to
ionising radiation and, to a lesser extent, exposure of
the populations in the vicinity of the locations where
these activities are carried out, for example in the event
of discharge of effluents into the environment. This is
particularly the case with activities using raw materials
or industrial residues containing natural radionuclides
which are not used for their fissile or fertile radioactive
properties.

The natural families of uranium and thorium are the main
radionuclides found. Among the industries concerned we
canmention phosphate extraction and phosphate fertiliser
production industries, granite mining industries, colouring
pigment industries, especially those using titanium oxide
and those working certain ores and rare earth elements, and
facilities performing filtration treatment of groundwater
flowing through crystalline rocks.

The radiation protection actions required in this field are
based on the precise identification of the activities, the
estimation of the impact of the exposure on the individuals
concerned, and the implementation of corrective actions
to reduce this exposure if necessary and monitoring,.

~
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3. Monitoring of exposure
to ionising radiation

DIAGRAM 1: Average exposure of the French population
o ionising radiation (mSv/year)
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Given the difficulty in attributing a cancer solely to
the ionising radiation risk factor, “risk monitoring” is
performed by measuring ambient radioactivity indicators
(measurement of dose rates for example), internal
contamination or, failing this, by measuring values
(activities in radioactive effluent discharges) which
can then be used — by modelling and calculation — to
estimate the doses received by the exposed populations.

The entire population of France is exposed to ionising
radiation of natural or anthropogenic origin, but to
different extents across the country. The average
exposure of the French population is estimated at
4.5 mSv (see diagram 1) per person per year, but
this exposure is subject to wide individual variability,
particularly depending on the place of residence and the
number of radiological examinations received (source:
IRSN 2015); the average annual individual effective
dose can thus vary by a factor of up to 5 depending on
the département. Diagram 1 represents an estimate of
the respective contributions of the various sources of
exposure to ionising radiation for the French population.

These data are however still too imprecise to allow
identification of the most exposed categories or groups
of individuals for each exposure source category with
the exception of the radon risk.

3.1 Doses received by workers

3.1.1 Exposure of persons working

in nuclear facilities

The system for monitoring the external exposure of
persons liable to be exposed to ionising radiation,
particularly those working in BNIs or in small-scale
nuclear facilities, has been in place for several decades.
This system is primarily based on the mandatory wearing
of a passive dosimeter by workers liable to be exposed
and it is used to check compliance with the regulation
limits applicable to workers: these limits concern,
on the one hand, the total exposure (since 2003, the
annual limit, expressed in terms of effective dose, has
been 20 mSv for 12 consecutive months), obtained
by adding the dose due to external exposure to that
resulting from any internal contamination; other
limits, called equivalent dose limits, are defined for
the external exposure of certain parts of the body such
as the hands and the lens of the eye (see chapter 3).

The recorded data allow the identification of the
cumulative exposure dose for a given period (month
or quarter) for each person working in nuclear facilities,
including workers from subcontractor companies.
They are grouped together in Siseri (Ionizing radiation
exposure monitoring information system) managed
by IRSN and are published annually. The monitoring
system does not include worker exposure to radon.
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TABLE 1: Monitoring of external exposure of nuclear workers (year 2015) Source: RSN
‘ NUMBER OF PERSONS COLLECTIVE DOSE INDIVIDUAL DOSE
MONITORED (man-Sv*) >20 mSv
Reactors and energy production (EDF) 25,569 7.91 0
Fuel cycle; decommissioning 8,187 2.31 0
Transport 609 0.12 0
Logistics and maintenance (contractors) 12,992 10.04 0
Effluent, waste 83 0 0
Others 20,681 6.68 0
TABLE 2: Monitoring of external exposure of workers in small-scale nuclear activities (year 2015) Source: RSN
NUMBER OF PERSONS COLLECTIVE DOSE INDIVIDUAL DOSE
MONITORED (man-Sv*) > 20 mSv
Medicine 131,612 11.47 1
Dental 51,103 2.06 0
Veterinary 20,824 0.52 0
Industry 36,797 17.99 1
Research 13,223 0.42 0
Miscellaneous 24,835 1.35 0
* Man.Sv: Unit of quantity of collective dose. For information, the collective dose is the sum of the individual doses received by a given group of persons.

For each sector, tables 1 and 2 give the breakdown into
the populations monitored, the collective dose and
the number of times the annual limit of 20 mSv was
exceeded. They clearly show asignificant disparity in
the breakdown of doses depending on the sector. For
example, the medical and veterinary activities sector,
which comprises a significant share of the population
monitored (nearly two thirds of the total), in fact only
accounts for about 25% of the collective dose, the
nuclear industry however, which represents about
20% of the headcount, accounts for more than 40%
of the collective dose. The industrial sector, which
represents just 10% of the headcount, accounts for
30% of the collective dose.

The latest statistics show a slight but regular increase in
the number of persons subject to dosimetric monitoring
since 2005 (see diagram 2); the mark of 350,000
individuals was exceeded in 2012. This trend is largely
due to the increase in the number of persons monitored
in the fields of medical and veterinary activities. After
aslight decrease in 2013, for the first time since 2001,
the years 2014 and 2015 again show a slight increase
in the number of persons monitored.

At the same time, the overall collective annual dose
has decreased (by about 50% since 1996, whereas
the number of people monitored has increased by
about 60%). The collective dose did however display
an upward trend between 2006 and 2009, followed
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Wearing of active dosimeter and passive dosimeter by hospital personnel.
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by alevelling off over the 2009 -2012 period. After a
singular increase in 2013, the collective dose for 2015
(61.9 man.Sv) is returning to values similar to those
observed over the 2009-2012 period.

The number of monitored workers whose annual
effective dose exceeded 20 mSv dropped in 2015; only
two cases exceeding the annual effective dose limit were
observed: one in the medical sector, the other in the
industrial activities sector (effective dose 0of 81.9 mSv
foran operator during an industrial radiography activity
(see diagram 3).

With regard to the dosimetry of the extremities (fingers
and wrist), 28,070 workers were monitored in 2015
(i.e. 7.7% of the total number of persons monitored).
Of all the persons monitored, there was just one case
where the 500 mSv regulatory equivalent dose limit

at the extremities was exceeded (about 685 mSv for
a medical worker).

For the first time, the data concerning monitoring
of exposure of the lens of the eye are available, but
the number of persons monitored remains very low
(200 persons) and does not enable any conclusions
to be reached with regard to compliance with the new
regulatory dose limit for the lens of the eye (20 mSv/year).

The results of dosimetric monitoring of worker external
exposure in 2015 published by IRSN in June 2016 show
on the whole that the prevention system introduced in
facilities where sources of ionising radiation are used is
effective, because for more than 96% of the population
monitored, the annual dose remained lower than 1 mSv
(effective annual dose limit for the public as a result

DIAGRAM 2: Monitored population and collective dose frends, from 1996 to 2015
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DIAGRAM 3: Evolution of number of workers monitored, with an annual effective dose in excess of 20 mSv from 1996 o 2015
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Results of dosimetry monitoring

of worker external exposure

to ionising radiation in 2015

(source: Occupational exposure to ionising radiation
in France - 2015 results, IRSN, June 201¢)

® Total population monitored: 365,830 workers.

® Monitored population for whom the dose remained
below the detection threshold: 280,047 workers,
or nearly 77%.

© Monitored population for whom the dose remained
between the defection threshold and 1 mSv:
71,645 workers, or about 19%.

® Monitored population for whom the dose remained
between 1 mSv and 20 mSv: 14,136 workers, or
nearly 4%.

® Monitored population for whom the annual effective
dose of 20 mSv was exceeded: 2 including 1 above
50 mSv.

o Collective dose (sum of individual doses):
61.94 man-Sv.

 Annual average individual dose in the population
which recorded a dose higher than the detection

threshold: 0.72 mSv

of nuclear activities). Exceeding the regulatory limit
values remains exceptional.

3.1.2 Worker exposure fo TENORM
(Technologically Enhanced Naturally Occurring

Radioactive Materials)

Occupational exposure to enhanced natural ionising
radiation is the result either of the ingestion of dust
containing large amounts of radionuclides (phosphates,
metal ore), or of the inhalation of radon formed by
uranium decay (poorly ventilated warehouses, thermal
baths) or of external exposure due to process deposits
(scale forming in piping for example).

The results of the studies carried out in France since
2005 and published by ASN in January 2010, as well
as the studies received since then, show that 85% of the
doses received by workers in the industries concerned
remained below 1 mSv/year. The industrial sectors in
which worker exposure is liable to exceed 1mSv/year are
the following: titanium ore processing, heating systems
and recycling of refractory ceramics, maintenance of
parts comprising thorium alloys in the aeronautical
sector, chemical processing of zircon ore, mechanical
transformation and utilisation of zircon and processing
of rare earths. In its last assessment concerning the
information collected in 2015, IRSN notes that the
trends observed and published in 2010 remain valid
in the light of the files received.

Results of internal exposure monitoring
in 2015

© Number of routine examinations carried out:
279,877 (of which fewer than 0.5% were
considered positive).

e Population for which dose estimation was made:
588 workers.

© Number of special monitoring examinations or
verifications performed: 11,196 (of which 16% were
above the detection threshold).

® Population having recorded a committed effective
dose exceeding TmSv: 2 workers.

Results of cosmic radiation exposure
monitoring in 2015 (civil aviation)

o Collective dose for 19,565 flight crew members:
38.65 man-Sv.

° Annual average individual dose: 1.98 mSv.

3.1.3 Hlight crew exposure to cosmic radiation

Airline flight crews and certain frequent flyers are
exposed to significant doses owing to the altitude and
the intensity of cosmic radiation at high altitude. These
doses can exceed 1 mSv/year.

Since 1st July 2014, the date of entry into effect of
the Order of 17th July 2013 relative to the medical
and dosimetric monitoring card for workers exposed
to ionising radiation, the Sievert system (system
put in place by the DGAC - General Directorate for
Civil Aviation, IRSN, the Paris Observatory and the
French Institute for Polar Research Paul-Emile Victor
(www.sievert-system.com), has been changed. Itis IRSN
that calculates the individual doses via the SievertPN
application on the basis of the flight and personnel
presence data provided by the airlines. These data are
subsequently transmitted to Siseri, the French national
worker dosimetry registry.

The year 2015 constitutes a period of consolidation
of the SievertPN system. As at 31st December 2015,
seven airlines had joined the system, leading to a total
0f 19,565 flight crew members monitored by this new
system.

In 2015, 17% of the individual doses were below 1 mSv
and 83% of the individual doses were between 1 mSv
and 5 mSv per year.
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3.2 Doses received by the population

3.2.1 Doses received by the population

as a result of nuclear activities

The automated monitoring networks managed
nationwide by IRSN (Téléray, Hydrotéléray and Téléhydro
networks) offer real-time monitoring of environmental
radioactivity and can highlight any abnormal variation.
In the case of an accident or incident leading to the
release of radioactive substances, these measurement
networks would play an essential role by providing
data to back the decisions to be taken by the authorities
and by notifying the population. In a normal situation,
they contribute to the evaluation of the impact of BNIs
(see chapter 4).

However, there is no overall monitoring system able
to provide an exhaustive picture of the doses received
by the population as a result of nuclear activities.
Consequently, compliance with the population
exposure limit (effective dose set at 1 mSv per year)
cannot be controlled directly. However, for BNIs, there
is detailed accounting of radioactive effluent discharges
and radiological monitoring of the environment is
implemented around the installations. On the basis
of the data collected, the dosimetric impact of these
discharges on the populations in the immediate vicinity
of the installations is then calculated using models
simulating transfers to the environment. The dosimetric
impacts vary, according to the type of installation and
the lifestyles of the reference groups chosen, from a few
microsieverts to several tens of microsieverts per year.

There are no known estimates for nuclear activities
other than Basic Nuclear Installations, owing to the
methodological difficulties involved in identifying the
impact of the facilities and in particular the impact
of discharges containing small quantities of artificial
radionuclides resulting from the use of unsealed
radioactive sources in research or biology laboratories,
or in nuclear medicine units. To give an example, the
impact of hospital discharges could lead to doses of
a several tens of microsieverts per year for the most
exposed persons, particularly for certain jobs in sewage
networks and wastewater treatment plants (IRSN studies
2005 and 2015).

Situations inherited from the past, such as atmospheric
nuclear tests and the Chernobyl accident (Ukraine), can
make a marginal contribution to population exposure.
Thus the average individual effective dose currently being
received in metropolitan France as a result of fall-out
from the Chernobyl accident is estimated at between
0.01 mSvand 0.03 mSv/year (IRSN 2001). That due to
the fall-out from atmospheric testing was estimated in
1980 at about 0.02 mSv. Given a decay factor of about
21in 10 years, current doses are estimated at well below
0.01 mSv per year (IRSN, 2015). With regard to the
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fall-out in France from the Fukushima Daiichi accident
(Japan), the results published for France by IRSN in
2011 show the presence of radioactive iodine at very
low levels, resulting in very much lower doses for the
populations than those estimated for the Chernobyl
accident, and having negligible impact.

3.2.2 Exposure of the population to NORM

(Naturally Occurring Radioactive Materials)

Exposure due to natural radioactivity in drinking
water. The results of the Regional Health Agencies’
monitoring of the radiological quality of the tap water
distributed to consumers between 2008 and 2009
(DGS/ASN/IRSN report published in 2011) showed
that 99.83% of the population receives tap water
whose quality complies at all times with the total
indicative dose of 0.1mSv/year set by the regulations.
This overall assessment can also be applied to the
radiological quality of packaged mineral waters and
spring waters produced in France (DGS/ASN/IRSN
report published in 2013).

Exposure due to radon. Since 1999, it is compulsory
to take periodic radon measurements in places open to
the public, especially in educational establishments and
health and social institutions, due to the risk of lung
cancer attributable to prolonged exposure to radon.
Since August 2008, this compulsory monitoring has
been extended to workplaces located in the priority
geographical areas.

The results of the campaigns conducted by the ASN-
approved organisations since 2005 show that the
percentages of measurement results exceeding the
action levels (400 and 1,000 Bq/m?) remain comparable
from one year to the next. A new ten-yearly screening
cycle was started in 2009.

The results of the inspections in places open to the
public are not appropriate for precisely assessing the
doses linked to exposure of the general public due to
the fact that exposure in the home accounts for the
largest part of the doses received during one’s lifetime.
It should be noted that the data for the average activity
concentrations of radon in the home date from the
national radon exposure measurement campaign carried
out in the years 1980-1990.

Over and beyond the regulatory aspects (see chapter 3),
the management of radon risks formed the subject of
an interministerial action plan for the period 2016-
2019, coordinated by ASN.
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In January 2017, ASN published the 2016-2019
national action plan for management of the radon
risk. Attached to the 2015-2019 French national
health environment plan (PNSE 3), this third edition is

responsible for health, the environment, construction
and labour, the national experts (IRSN, Public
Health France, CSTB - Scientific and Technical
Centre for Building), the regional stakeholders

(ARS - Regional Health Agencies, Regional
Directorates for the Environment, Planning and
Housing), radon monitoring professionals and the
associations involved in this subject.

This plan follows through on the momentum
developed under the 2011- 2015 national action
plan, for which ASN also published the results. The
new context of development of this third plan, linked
in particular to the transposition of Council Directive
2013/59/Euratom of 5th December 2013, now
gives this plan a regulatory dimension.

3.3 Doses received by patients

In France, exposure for medical purposes represents
the greatest part of the artificial exposures of the public
to ionising radiation. This medical exposure has been
increasing over the last thirty years or so due to the
rise in the number of radiological examinations —and
computed tomography examinations in particular,
to the ageing of the population, and to the strategies
implemented to ensure better patient care, particularly in
the context of patient monitoring after cancer treatment
and coronary diseases. It has been regularly reviewed
by IRSN since 2002.

The average effective dose per inhabitant resulting
from diagnostic radiological examinations has been
evaluated at 1.6 mSv for the year 2012 (IRSN report
2014) for some 81.8 million diagnostic procedures
performed (74.6 million in 2007), i.e. 1,247 procedures
for 1,000 inhabitants per year. It is to be noted that
the individual exposure in 2012 is very varied. Thus,
although about one third of the French population
underwent at least one procedure (excluding dental
procedures), 85% of that population was either not
exposed or received doses of less than 1 mSv.

The average effective individual dose increased by 23%
between 2007 and 2012 (it was 1.3 mSv in 2007);
it had already increased by 50% between 2002 and
2007 (IRSN/InVS report 2010). It must nevertheless
be underlined that the methodologies used for the
2002-2007 period and the 2007-2012 period were
not identical.

The 3rd national radon risks management plan

the fruit of a collaboration between ASN, the ministers

In this new edition, informing and heightening the
awareness of the public and the main stakeholders
concerned by the radon risk (regional authorities,
employers, efc.) are now top priority strategic
directions. This strategy of informing and raising
awareness is based on the new measures adopted
in 2016. These include two flagship measures:

1) making it obligatory to inform real-estate property
buyers and renters of the health risks linked to radon
in the home and 2) taking radon into account in the
indoor air quality management system provided for
by Act 2016-41 of 26th January 2016.

In view of the experience feedback from the
preceding national action plans, this third

plan includes support for local stakeholders in
implementing local campaigns fo raise awareness
of the radon risk in the existing buildings, within the
framework more specifically of the development and
application of regional health environment plans.

Conventional radiology (54%), computed tomography
(10.5%) and dental radiology (34%) account for the
largest number of procedures. However, the contribution
of computed tomography to the effective collective
dose remains preponderant and more significant in
2012 (71%) than in 2007 (58%) whereas that of dental
radiology remains very low (0.2%).

To give an example, thoracic and abdominal pelvic
CT scans remain the most frequent (50% in 2012 vs
30% in 2007), more particularly in men after the age
of 50 years (4.2% in 2012 vs 1.4% in 2007). Women
underwent more conventional radiology procedures
(mammograms and limb examinations) than men.

In adolescents, conventional radiology and dental
procedures are more numerous (1,020 and 1,220
procedures respectively for 1,000 individuals in 2012).
Despite their frequency in this population, dental radiology
procedures represent only 0.5% of the collective dose.

Lastly, it is noteworthy that in a sample of about 600,000
persons covered by health insurance, the analysis of
the effective doses for these people who effectively
underwent an examination shows that 70% of them
received less than 1 mSv, 18% received between 1 and
10 mSv, 11% between 10 and 50 mSv and 1% more
than 50 mSv. The substantial uncertainties in this
study with regard to the average effective dose values
per type of procedure must nevertheless be taken
into account, which justifies the need for progress
in estimating doses in the next exposure study of the
general population.
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TABLE 3: Total number of procedures and associated collective effective dose for each imaging method (rounded values) in France in 2012

PROCEDURES

COLLECTIVE EFFECTIVE DOSE

IMAGING METHOD RTINS
Conventional radiology (dentistry excluded) 44,175,500 54.0 18,069,200 17.7
Dental radiology 27,616,000 33.8 165,700 0.2
Computed Tomography 8,484,000 10.4 72,838,900 71.2
Diagnostic inferventional radiology 377,000 0.5 3,196,400 3.1
Nuclear medicine 1,103,000 1.3 7,928,300 7.8
TOTAL 81,755,500 ‘ 100.0 ‘ 102,198,500 ‘ 100.0

Source: IRSN 2014

Particular attention is required in order to control and
reduce the doses linked to medical imaging, more
specifically when alternative techniques can be used
for a same given indication, because the multiplication
of the most heavily irradiating examinations for the
same person could lead to the effective dose value
of several tens of millisieverts being reached; at this
level of exposure, certain epidemiological surveys have
revealed the occurrence of radiation-induced cancers.

Based on a sample of 100,000 children (1% of the
French population), IRSN (2013 report) estimated
that in 2010 one out of three children was exposed
to ionising radiation for diagnostic purposes. The
mean and median values for the effective dose are
estimated at 0.65 mSv and 0.025 mSv respectively
for all the children exposed. They are 5.7 mSv and
1.7 mSv respectively for children who have undergone
at least one computed tomography procedure (1% of
the population monitored).

Controlling the doses delivered to patients remains a
priority for ASN, which has undertaken since 2011
—in collaboration with the stakeholders (institutional
and professional) —a programme of actions in various
areas (quality and safety of practices/quality assurance,
human resources/training, etc.).

3.4 Exposure of non-human species
(animal and plant species)

The international radiation protection system was
created to protect humans against the effects of ionising
radiation. Environmental radioactivity is thus assessed
with respect to its impact on human beings and, in
the absence of any evidence to the contrary, it is today
considered that the current standards also protect
other species.
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Protection of the environment from the radiological
risk and more specifically the protection of non-human
species, must however be guaranteed independently of
the effects on humans. Pointing out that this objective
isalready incorporated in the national legislation, ASN
will ensure that the impact of ionising radiation on non-
human species be effectively included in the regulations
and in the authorisations for nuclear activities as soon
as evaluation methods are available. On the basis of
the IRSN appraisal report, the Advisory Committee
of Experts on radiation protection for industrial and
research applications of ionising radiation and on the
environment adopted an opinion in September 2015.
In 2016, ASN started work with a view to adopting a
position on this subject which should be published as
an opinion in mid-2017.

4. Outlook

Asin the preceding years, the results for the doses received
by the workers in 2015 remained stable, with the annual
dose received remaining below 1 mSv for about 95%
of the workers liable to be exposed, and with two cases
exceeding the annual limit dose of 20 mSv. Monitoring
of exposure of the lens of the eye, and, for this tissue,
compliance with the new limit set at 20 mSv/year as
from 2017, constitute the main objectives of radiation
protection in the immediate years and more specifically
in the area of interventional medical practices.

Following publication of the Ordinance of 10th February
2016 containing new requirements relative to radon
exposure, deployment of the third national plan should
allow communication to the public on the risks linked to
radon to be stepped up in order to encourage the setting
up of measuring systems in existing buildings and to
progressively organise collection and analysis of the results.



CHAPTER 01 - Nuclear activities: ionising radiation and health and environmental risks =~ ——— 61

ASN report on the sfate of nuclear safety and radiation protection in France in 2016



« Présentation du rapport annuel de
l'Autorité de sireté nucléaire (ASN) »

Mercredi 25 mui 2006

Paluis de Luvembourg, salle Medicen

Principles and
stakeholders
in the regulafion
of nuclear safety
and radiation
protection




The principles
of nuclear safety
and radiation protection

Fundamental principles
Principle of licensee responsibility
"Polluterpays” principle
Precautionary principle

Public participation principle

The principle of jusification

The principle of optimisation

The principle of limitation

The principle of prevention

« Présentation du rapport
IAutorité de siareté nucléa

Palaiv de Luvembourg, salle My

64

Meroredi 28

i 20

gggggg_
NN NI O
O~ U M Lo rO —

233
2.4
241

24.2
24.3
2.4.4
2.5

2.5.1
2.5.2
2.5.3
2.6

2.6.1
2.6.2
2,63

2.7
2.7.1

2.7.2
2.7.3

Some aspects of the safety approach
Safety culture

The "Defence in Depth” concept
Positioning of barriers

Deferministic and probabilistic approaches
Operating experience feedback

Social, organisational and human factors

The stakeholders

Parliament

70

The Government

Ministers responsible for Nuclear Safety and Radiation
Profection

The decentralised State services

ASN

Role and dufies
Organisation
Operation

The consultative and discussion bodies

The High Committee for Transparency and Information
on Nuclear Security

The High Council for Public Health

The High Council for Prevention of Technological Risks
Local Information Comittees for the Basic Nuclear
Installations

Technical support organisations

RSN

Advisory Committees of Experts

The ASN's other technical support organisafions

The pluralistic working groups

The working group on the National Radioactive
Materials and Waste Management Plan

The Steering Committee for Managing the Nuclear
Post-Accident Phase

The plurdlistic working groups

Other stakeholders

The National Agency for the Safety of Medication
and Health Products

French National Authority for Health

French National Cancer Institute

Financing the regulation
of nuclear safety

and radiation protection 85

Outlook 87

¢ . saee-TEERY |



64

CHAPTER 02- Principles and stakeholders in the regulation of nuclear safety and radiation protection

uclear safety is defined in the Environment Code as “the set of technical provisions

and organisational measures — related to the design, construction, operation, shutdown

and decommissioning of Basic Nuclear Installations (BNIs), as well as the transport of

radioactive substances —which are adopted with a view to preventing accidents or limiting
their effects”. Radiation protection is defined as “protection against ionising radiation that is the set of
rules, procedures and means of prevention and surveillance aimed at preventing or mitigating the direct
or indirect harmful effects of ionising radiation on individuals, including in situations of environmental
contamination”.

Nuclear safety and radiation protection obey principles and approaches that have been put
in place progressively and continually enhanced by a process of feedback. The basic guiding
principles are advocated internationally by the International Atomic Energy Agency (IAEA).
In France, they are included in the Constitution or enacted in law, as well as now figuring in
European Directives.

In France, the regulation of nuclear safety and radiation protection for civil nuclear activities is
carried out by the French Nuclear Safety Authority, ASN, an independent administrative Authority,
in liaison with Parliament and other State stakeholders, within the Government and the offices
of the Prefects. This regulation is based on technical expert assessment services provided more

particularly by the French Institute for Radiation Protection and Nuclear Safety (IRSN).

1. The principles
of nuclear safety
and radiation protection

1.1 Fundamental principles

Nuclear activities must be carried out in compliance
with the principles that underlie the legislative texts.

This primarily concerns:

+ at the national level, the principles enshrined in the
Environment Charter, which has the same value as the
Constitution, and in the various codes (Environment
Code and Public Health Code);

at the European level, rules defined by Directives
establishing a community framework for the safety
of nuclear facilities and for the responsible and safe
management of spent fuel and radioactive waste;
at an international level, ten fundamental safety
principles defined by IAEA (see box below and
chapter 7, point 3.1) implemented by the Convention
on Nuclear Safety (see chapter 7 point 4.1), which
established the international framework for the
oversight of nuclear safety and radiation protection.

These various measures of differing origins extensively
overlap. They can be grouped into the eight main
principles presented below.
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1.1.1 Principle of licensee responsibility

This principle, defined in Article 9 of the Convention
on Nuclear Safety, is the first of IAEAs fundamental
safety principles. It stipulates that responsibility for
the safety of nuclear activities entailing risks lies with
those who undertake or perform them.

It applies directly to all nuclear activities.

1.1.2 “Polluter-pays” principle

The “polluter-pays” principle, stipulating the principle
of the operator’s responsibility, ensures that the cost
of measures to prevent or reduce pollution is borne
by those responsible for environmental damage. This
principle is defined in Article 4 of the Environment
Charter in these terms: “An individual must contribute
to reparation of the environmental damage he or she has
caused”.

This principle entails the taxation of Basic Nuclear
Installations (BNI) (“BNI” tax and contribution to IRSN),
the taxation of radioactive waste producers (additional
waste taxes), of disposal facilities (additional “disposal”
tax) and of Installations Classified on Environmental
Protection grounds (ICPE) (fraction of the General Tax
on Polluting Activities). These taxes are presented in
greater detail in point 3.
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RESPONSIBILITY of licensees and responsibility of ASN

of these provisions

1.1.3 Precautionary principle

The precautionary principle, defined in Article 5 of
the Environment Charter, states that: “the absence of
certainty, in the light of current scientific and technical
knowledge, must not delay the adoption of effective and
proportionate measures to prevent a risk of serious and
irreversible damage to the environment”.

Application of this principle results, for example,
in the adoption of a linear, no-threshold dose-effect
relationship where the biological effects of exposure
to low doses of ionising radiation are concerned. This
point is clarified in chapter 1 of this report.

1.1.4 Public participation principle

This principle allows public participation in the taking
of decisions by public authorities. In line with the
Aarhus Convention, it is defined in Article 7 of the
Environment Charter as follows: “Within the conditions
and limits defined by law, all individuals are entitled to
access environmental information in the possession of the
public authorities and to participate in the taking of public
decisions affecting the environment”.

In the nuclear field, this principle leads in particular
to the organisation of national public debates, which
are mandatory prior to the construction of a nuclear
power plant for example, as well as public inquiries, in
particular during the examination of the files concerning
the creation or decommissioning of nuclear facilities,
to public consultation concerning draft resolutions
with an impact on the environment, or to the basic
nuclear installation licensee providing access to its

5| Defines general safety and radiation
profection objectives

Propose procedures for achieving

the objectives
The leading licensees
The Nuclear | Reviews whether these procedures are capable (EDF’d('EA’ l:ﬂd";.’ Areva)
Sufety | of achieving these objectives [ fndTelner lensees
Authority (ASN) or users of ionising
radiation

Implement the upprqved

provisions

‘ Supervises the implementation

file on the modification of its installation, which is
liable to cause a significant increase in water intake
or discharges into the environment of the installation.

1.1.5 The principle of justification

The principle of justification, defined in Article
L. 1333-2 of the Public Health Code, states that:
“Anuclear activity or anintervention may only be undertaken
or carried out if its individual or collective benefits, more
specifically its health, social, economic or scientific benefits
so justify, given the risks inherent in the human exposure to
ionising radiation that it is likely to entail”.

Assessment of the expected benefit of a nuclear
activity and the corresponding drawbacks may lead
to prohibition of an activity for which the benefit would
not seem to outweigh the health risk. For existing
activities, justification may be reassessed if the state
of know-how and technology so warrants.

1.1.6 The principle of optimisation

The principle of optimisation, defined by Article
L. 1333-2 of the Public Health Code, states that: “The
level of exposure of individuals to ionising radiation [...], the
probability of occurrence of this exposure and the number
of persons exposed must be kept as low as is reasonably
achievable, given the current state of technical knowledge,
economic and social factors and, as necessary, the medical
goal in question”.

This principle, referred to as the ALARA (As Low As
Reasonably Achievable) principle, leads for example to

ASN report on the state of nuclear safety and radiation protection in France in 2016



66

CHAPTER 02+ Principles and stakeholders in the regulation of nuclear safety and radiation protection

reducing the quantities of radionuclides present in the
radioactive effluents from nuclear installations allowed
in the discharge licenses, to requiring surveillance
of exposure in the working environment in order to
reduce it to the strict minimum and to ensuring that
medical exposure as a result of diagnostic procedures
remains close to the pre-determined reference levels.

1.1.7 The principle of limitation

The principle of limitation, defined in Article L. 1333-2
of the Public Health Code, states that: “Exposure of
an individual to ionising radiation [...] may not increase
the sum of the doses received beyond the limits set by
regulations, except when the individual is exposed for
medical or biomedical research purposes”.

The exposure of the general public or of workers as
aresult of nuclear activities is subject to strict limits.
These limits include significant safety margins to prevent
deterministic effects from appearing, as well as aiming
to reduce the appearance of probabilistic effects in the
long term to the lowest level possible.

Exceeding these limits leads to an abnormal situation
and one which may give rise to administrative or legal
sanction.

§a) FUNDAMENTALS

The fundamental safety principles

IAEA establishes the following 10 principles
in its publication “SF-1":

1. Responsibility for safety must rest with the person
or organisation responsible for facilities and
activities that give rise to radiation risks.

2. An effective legal and governmental framework
for safety, including an independent regulatory
body, must be established and sustained.

3. Effective leadership and management

of safety must be established and maintained

in organisations concerned with radiological risks,
and in facilities and activities that give rise

to such risks.

4. Facilities and activities that give rise to radiation
risks must yield an overall benefit.

5. Protection must be optimised to provide
the highest level of safety that can reasonably
be achieved.
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In the case of medical exposure of patients, no strict
dose limit is set, provided that this voluntary exposure
is justified by the expected health benefits to the person
exposed.

1.1.8 The principle of prevention

To anticipate any environmental damage, the principle
of prevention, defined in Article 3 of the Environment
Charter, stipulates the implementation of rules and
measures which must take account of “the best available
technology at an economically acceptable cost”.

In the nuclear field, this principle underlies the concept
of defence in depth, presented below.

1.2 Some aspects of the safety approach

The safety principles and approaches presented below
were gradually implemented and incorporate experience
feedback from accidents. Absolute safety can never be
guaranteed. Despite all the precautions taken in the design,
construction and operation of nuclear facilities, an accident
can never be completely ruled out. The willingness to
move forward and to create a continuous improvement
approach is thus essential if the risks are to be reduced.

6. Measures for controlling radiation risks must
ensure that no individual bears an unacceptable
risk of harm.

7. People and the environment, both present and
future, must be protected against radiation risks.

8. All practical efforts must be made to prevent
and mitigate nuclear or radiation accidents.

9. Arrangements must be made for emergency
preparedness and response for nuclear
or radiation incidents.

10. Protective actions to reduce existing
or unregulated radiation risks must be justified
and optimised.
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1.2.1 Safety culiure

Safety culture is defined by the International Nuclear
Safety Advisory Group (INSAG), an international
nuclear safety consultative group reporting to
the General Director of IAEA, as: “that assembly
of characteristics and attitudes in organisations and
individuals which establishes that, as an overriding
priority, nuclear plant safety issues receive the attention
warranted by their significance”.

Safety culture therefore determines the ways in which
an organisation and individuals perform their duties
and accept responsibility, with safety in mind. Itis one
of the key fundamentals in maintaining and improving
safety. It commits organisations and individuals to paying
particular and appropriate attention to safety. At the
individual level it is given expression by a rigorous and
cautious approach and a questioning attitude making
it possible to both obey rules and take initiatives.
In operational terms, the concept underpins daily
decisions and actions relating to activities.

1.2.2 The “Defence in Depth” concept

The main means of preventing accidents and limiting
their potential consequences is “Defence in Depth”. This
consists in implementing material or organisational
provisions (sometimes called lines of defence)
structured in consecutive and independent layers,
and which are capable of preventing the development
ofanaccident. If one level of protection fails, the next
level takes over.

An important element for the independence of the
levels of defence is the use of different technologies
(“diversified” systems).

The design of nuclear installations is based on a defence
in depth approach. Five levels of protection are defined
for nuclear reactors:

Level 1: Prevention of abnormal operation
and system failures

This is a question firstly of designing and building the
facility in a robust and conservative manner, integrating
safety margins and planning for resistance with respect
to its own failures or to hazards. It implies conducting
the most exhaustive study possible of normal operating
conditions to determine the severest stresses to which the
systems will be subjected. Itis then possible to produce
an initial design basis for the facility, incorporating
safety margins. The facility must then be maintained
in a state at least equivalent to that planned for in its
design through appropriate maintenance. The facility
must be operated in an informed and careful manner.

THE 5 LEVELS of “Defence in Depth”

Limiting the consequences of discharges

Limiting the consequences of a severe accident

Control of accidents

Maintaining within
the authorised range

Prevention
of anomalies

Design
Operation

Regulation systems,
periodic checks

Backup systems,
accident procedures

Serious accident management

On-site Emergency Plan

Level 2: Keeping the installation
within authorised limits

Regulation and governing systems must be designed,
installed and operated such that the installation is
kept within an operating range that is far below the
safety limits. For example, if the temperature in a
system increases, a cooling system starts up before the
temperature reaches the authorised limit. Condition
monitoring and correct operation of systems form
part of this level of defence.

Level 3: Control of accidents without core meltdown

The aim here is to postulate that certain accidents,
chosen for their “envelope” characteristics (the most
penalising in a given family) can happen, and to design
and size backup systems to withstand those conditions.

Such accidents are generally studied with pessimistic
hypotheses, that is to say the various parameters
governing this accident are assumed to be as
unfavourable as possible. In addition, the single
failure criterion is applied, in other words we postulate
that in the accident situation and in addition to the
accident, there will be the most prejudicial failure of
one of the components used to manage this situation.
As a result of this, the systems coming into play in
the event of an accident (safeguard systems ensuring
emergency shutdown, injection of cooling water into
the reactor, etc.) comprise at least two redundant and
independent channels.
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Level 4: Control of accidents with core meltdown

These accidents have been considered since the Three
Mile Island accident (1979) and are now taken into
account in the design of new reactors such as the EPR.
The aim is to preclude such accidents or to design
systems that can withstand them.

Level 5: Mitigation of the radiological consequences
of significant releases

This requires implementation of the measures provided
for in the emergency plans, including measures to
protect the general public: shelter, taking of stable iodine
tablets to saturate the thyroid and avoid fixation of
released radioactive iodine, evacuation, restrictions on
consumption of water and of agricultural products, etc.

1.2.3 Positioning of barriers

To limit the risk of releases, several barriers are
placed between the radioactive substances and the
environment. Barriers must be designed to have a
high degree of reliability and must be monitored to
detect any weaknesses or failures. There are three
such barriers for pressurised water reactors: the fuel
cladding, the boundary of the reactor primary system,
and the containment (see chapter 12).

1.2.4 Deterministic and probabilistic approaches

Postulating the occurrence of certain accidents and
verifying that, thanks to the planned functioning of the
equipment, the consequences of these accidents will
remain limited, is known as a deterministic approach.
This approach is simple to apply in principle and allows
an installation to be designed (and its systems to be
sized) with good safety margins, by using so-called
“envelope” cases. The deterministic approach is however
unable to identify the most probable scenarios because it
focuses attention on accidents studied with pessimistic
hypotheses.

The deterministic approach therefore needs to be
supplemented by an approach that better reflects
possible accident scenarios in terms of their probability,
that is to say the probabilistic approach used in the
“Probabilistic Safety Assessments” (PSA).

Thus for nuclear power plants, the level 1 Probabilistic
Safety Assessments (PSA) consist in establishing event
trees for each «initiating event» leading to the activation
of a safeguard system (level 3 of defence in depth),
defined by the failure (or the success) of the actions
provided for in the reactor management procedures
and the failure (or correct operation) of the reactor.
The probability of each sequence is then calculated
based on statistics on the reliability of systems and
on the rate of success of actions (including data on
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“human reliability”). Similar sequences of events that
correspond to the same initiating event are grouped
into families, making it possible to determine the
contribution of each family to the probability of
reactor core meltdown.

Although the PSAs are limited by uncertainties
concerning the reliability data and approximations
in the modelling of the facility, they consider a broader
set of accidents than the deterministic assessments
and enable the design resulting from the deterministic
approach to be verified and supplemented if necessary.
They are therefore to be used as a complement to
deterministic studies and not as a substitute for them.

The deterministic studies and probabilistic assessments
constitute an essential element in the demonstration
of nuclear safety that addresses equipment internal
faults, internal and external hazards, and plausible
combinations of these events.

To be more precise, the internal faults correspond to
malfunctions, failures or damage to facility equipment,
including as a result of inappropriate human action.
Internal or external hazards correspond to events
originating inside or outside the facility respectively
and which can call into question the safety of the facility.

Internal faults include for example:

* loss of the electrical power supplies or the cooling systems;

* ejection of a rod cluster control assembly;

* rupture of a pipe in the primary or secondary system of
anuclear reactor;

* reactor emergency shutdown failure.

With regard to internal hazards, the following in

particular must be considered:

« flying projectiles, notably those resulting from the failure
of rotating equipment;

* pressure equipment failures;

* collisions and falling loads;

* explosions;

* fires;

* hazardous substance emissions;

* floods originating within the perimeter of the facility;

* electromagnetic interference;

* malicious acts.

Finally, external hazards more specifically comprise:

¢ the risks induced by industrial activities and
communication routes, including explosions, hazardous
substance emissions and airplane crashes;

« earthquakes;

¢ lightning and electromagnetic interference;

* extreme meteorological or climatic conditions;

« fires;

* floods originating outside the perimeter of the facility;

* malicious acts.
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1.2.5 Operating experience feedback

Operating Experience Feedback (OEF), which
contributes to defence in depth, is one of the essential
safety management tools. Itis based on an organised and
systematic collection and analysis of the signals emitted
by a system. It should enable acquired experience to
be shared (for implementation of preventive measures
in a structure that learns from past experience). A
first goal of OEF is to understand, and thus ensure
progress in technological understanding and knowledge
ofactual operating practices, so that whenever pertinent,
a [resh look can be taken at the design (technical and
documentary). As OEF is a collective process, a second
goal is to share the resulting knowledge, by memorising
and recording the anomaly, the lessons learned from it
and how it was rectified. A third goal of OEF is to act
on working organisations and processes, on working
practices (both individual and collective) and on the
performance of the technical system.

Operating experience feedback encompasses events,
incidents and accidents occurring both in France
and abroad, whenever their assessment is relevant
to enhancing nuclear safety or radiation protection.

1.2.6 Social, organisational and human factors

The importance of SOHF for nuclear safety,
radiation protection and environmental protection

The contribution of humans and organisations to
safety, radiation protection and environmental
protection is decisive in the design, construction,
commissioning, operation and decommissioning of
facilities, as well as in the transport of radioactive
substances. Similarly, the way in which people and
organisations manage deviations from the regulations,
from the baseline requirements and from the state of
the art, plus the corresponding lessons learned, is also
decisive. Therefore, all those involved, regardless of
their position in the hierarchy and their functions,
make a contribution to safety, radiation protection
and environmental protection, owing to their ability
to adapt, detect and correct errors, rectify degraded
situations and counter certain difficulties involved
in the application of procedures.

ASN defines Social, Organisational and Human Factors
(SOHF) as being all the aspects of working situations
and of the organisation which have an influence on the
work done by the operators. The elements considered
concern the individual (training received, fatigue or
stress, etc.) and the organisation within which he or
she works (functional and hierarchical links, joint
contractor work, etc.), the technical arrangements
(tools, software, etc.) and, more broadly, the working
environment with which the individual interacts. The
working environment for instance concerns the heat,

sound or light environment of the workstation, as
well as the accessibility of the premises.

The variability in worker characteristics (vigilance
varies with the time of day, the level of expertise varies
according to the seniority in the position) and in the
situations encountered (unexpected failure, social
tension) explains that workers constantly need to adapt
how they work so as to optimise effectiveness and
efficiency. This goal must be achieved at an acceptable
cost to the persons concerned (in terms of fatigue or
stress) and provide a benefit to them (the feeling of ajob
well done, recognition by both peers and the hierarchy,
development of new skills). Thus, an operating situation
or a task achieved at very high cost to the operators
is a potential source of risks: a small variation in the
working context, human environment or working
organisation can prevent the persons concerned from
performing their tasks as expected.

Integration of SOHF

ASN considers that SOHF must be taken into account
ina manner commensurate with the safety implications
of the facilities and the radiation protection of workers
during:

¢ the design of a new facility, equipment, software,
transport package, or the modification of an existing
one. ASN in particular wants to see design focusing
on the human operator, through an iterative process
comprising an analysis phase, a design phase and an
evaluation phase. Therefore, the ASN resolution of
13th February 2014 concerning physical modifications
to BNIs requires that “the design of the physical
modification envisaged shall, when it is applied and put
into operation, take account of the interactions between
the modified or newly installed equipment on the one
hand and the users and their needs on the other”;
operations or activities performed by the workers
during the commissioning, operation and
decommissioning of nuclear facilities, as well as
during the transportation of radioactive substances.

ASN also considers that the licensees must analyse the
root causes (often organisational) of the significant events
and identify, implement and assess the effectiveness
of the corresponding corrective measures, on a long-
term basis.

ASN’s SOHF requirements

The Order of 7th February 2012 setting the general rules
for BNIs, requires that the licensee define and implement an
Integrated Management System (IMS) designed to ensure
that the safety, radiation protection and environmental
protection requirements are systematically taken into
account in all decisions concerning the facility. The
IMS specifies the steps taken with regard to all types of
organisation and resources, in particular those adopted to
manage important activities. ASN thus asks the licensee to
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setup an IMS able to maintain and continuously improve
safety, notably through the development of a safety culture.

2. The stakeholders

The organisation of the regulation of nuclear safety in
France complies with the Convention on Nuclear Safety,
Article 7 of which requires that “Each Contracting Party
shall establish and maintain a legislative and regulatory
framework to govern the safety of nuclear installations”
and Article 8 of which requires that each Member
State “shall establish or designate a regulatory body
entrusted with the implementation of the legislative and
regulatory framework referred toin Article 7 and provided
with adequate authority, competence and financial and
human resources to fulfil its assigned responsibilities”.
These provisions were confirmed by the European
Directive of 25th June 2009 concerning nuclear safety,
the provisions of which were in turn reinforced by
the amending Directive of 8th July 2014.

In France, the regulation of nuclear safety and radiation

protection is primarily the responsibility of three parties:
Parliament, the Government and ASN.

2.1 Parliament

Parliament’s principal role in the field of nuclear safety
and radiation protection is to make laws. Two major
acts were therefore passed in 2006: the TSN Act of
13th June 2006, on Transparency and Security in the
Nuclear field and the Programme Act of 28th June
2006, on the sustainable management of radioactive
materials and waste.

In 2015, Parliament adopted the Energy Transition
for Green Growth Act, an entire section of which is
devoted to nuclear matters (Title VI - “Reinforcing
nuclear safety and information of the citizens”). This Act
reinforces the framework which was created in 2006.

Like the other independent administrative authorities and
inapplication of the provisions of the Environment Code,
ASN makes regular reports on its activity to Parliament,
notably to the OPECST (Parliamentary Office for the
Evaluation of Scientific and Technological Choices) and
to the parliamentary commissions concerned.

The role of the OPECST is to inform Parliament of the
consequences of scientific or technological choices
so that it can make informed decisions; to this end, it
gathers information, implements study programmes
and conducts evaluations. ASN regularly reports on its
activities to the OPECST, particularly by submitting
the annual Report on the State of Nuclear Safety and
Radiation Protection in France to it each year.
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ASN also reports on its activities to the Parliamentary
Commission of the National Assembly and the
Senate, notably on the occasion of hearings held by
the commissions responsible for the environment or
economic affairs.

The exchanges between ASN and elected officials are
presented in more detail in chapter 6.

2.2 The Government

The Government exercises regulatory powers. It
is therefore in charge of laying down the general
regulations concerning nuclear safety and radiation
protection. The Environment Code also tasks it with
taking major decisions concerning BNIs, for which
it relies on proposals or opinions from ASN. The
Government can also call on consultative bodies
such as the High Committee for Transparency and
Information on Nuclear Security (HCTISN).

The Government is also responsible for civil protection
in the event of an emergency.

2.2.1 Ministers responsible for Nuclear Safety

and Radiation Protection

On the advice of and, as applicable, further to proposals
from ASN, the Minister responsible for Nuclear Safety
defines the general regulations applicable to BNIs
and those concerning the construction and use of
Pressure Equipment (ESP) specifically designed for
these installations.

Also on the advice of and, as applicable, further to

proposals from ASN, this same Minister takes major

individual decisions concerning:

¢ the design, construction, operation and decommissioning
of BNIs;

* the design, construction, operation, closure and
decommissioning, as well as the surveillance, of
radioactive waste disposal facilities.

If an installation presents serious risks, the above-
mentioned Minister can suspend the operation of an
installation on the advice of ASN.

Furthermore - and on the basis of ASN proposals if
necessary - the Minister responsible for Radiation
Protection defines the general regulations applicable
to radiation protection.

The regulation of worker radiation protection is
the responsibility of the Minister for Labour. That
concerning the radiation protection of patients is the
responsibility of the Minister for Health.
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REGULATION of nuclear safety and radiation protection in France

General regulations

Major decisions concerning BNIs
Creation authorisation
Final shutdown and decommissioning (MAD-DEM) Decree

Gouvernment

Nuclear safety and radiation
protection unit

T

r T

of Technological Risks

The Ministers responsible for Nuclear Safety and
for Radiation Protection approve the ASN internal
regulations by means of an Interministerial Order.
Each of them also approves ASN technical statutory
resolutions and certain individual resolutions (setting
BNI discharge limits, delicensing a BNI, etc.) affecting
their own particular field.

The Nuclear Safety
and Radiation Protection Mission

The Nuclear Safety and Radiation Protection Mission,
within the General Directorate for Risk Prevention
at the Ministry for the Environment, Energy and the
Sea, is in particular tasked - in collaboration with
ASN - with proposing Government policy on nuclear
safety and radiation protection, except for defence-
related activities and installations and the radiation
protection of workers against ionising radiations.

Defence and Security High Official

The purpose of nuclear security, in the strictest sense
of the term (IAEA definition, less wide-ranging than
that of Article L 591-1 of the Environment Code)
is to protect and monitor nuclear materials, their
facilities and their transportation. It aims to ensure

High Committee French High Public
for Transparency Health Council
and Information
on Nuclear Security
High Council Central Commitfee
for Prevention for Pressure Equipment

National Assembly and Senate
Parliamentary Office for the Evaluation of Scientific and Technical Choices (OPECST)
Parliamentary Commissions

Regulation of installations
Clarification of government decisions

Issue of other authorisations

Nuclear Safety Authority

Advisory Insitute for Radiation
Committees Profection and Nuclear
of Experts Safety

protection of the populations and environment against
the consequences of malicious acts, in accordance
with the provisions of the Defence Code.

This responsibility lies with the Minister for the
Environment, Energy and the Sea, with the support
of the Defence and Security High Official (HFDS) and
more specifically the Nuclear Security Department.
The HEDS thus acts as the nuclear security Authority,
by drafting regulations, issuing authorisations and
conducting inspections in this field, with the support
of IRSN.

Although the two regulatory systems and approaches
are clearly different, the two fields, owing to the
specificity of the nuclear field, are closely linked.
ASN and the HFDS are therefore regularly in contact
with each other.
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2.2.2 The decentralised State services

The decentralised services of the French State are
those which locally implement the decisions taken
by the central administration and which manage the
State’s services at the local level. These services are
placed under the authority of the Prefects.

ASN maintains close relations with the Regional
Directorates for the Environment, Planning and
Housing (Dreal), the Regional Directorates for
Companies, Competition, Consumer affairs, Labour
and Employment and the Regional Health Agencies
which, although not strictly speaking decentralised
services, but public institutions, have equivalent
powers.

The Prefects are the State’s local representatives.
They are the guarantors of public order and play a
particularly important role in the event of an emergency,
in that they are responsible for measures to protect
the general public.

The Prefects are involved in the various procedures
presented in chapter 3. In particular, they send the
Minister their opinion on the report and on the
conclusions of the inquiry commissioner following the
public inquiry into authorisation applications. At the
request of ASN, they refer to the Departmental Council
for the environment and health and technological
risks for an opinion on the water intake, discharges
and other detrimental effects of BNIs.

2.3 ASN

The Nuclear Safety Authority (ASN), created by the
TSN Act, is an independent administrative Authority
which takes part in regulating nuclear safety, radiation
protection and the nuclear activities mentioned in
Article L. 1333-1 of the Public Health Code. Its roles
are to regulate, authorise, monitor and support the
public authorities in the management of emergency
situations and to contribute to information of the
public and transparency within its fields of competence.

ASN is run by a Commission of Commissioners and
has departments placed under the authority of its
Chairman. From a technical point of view, ASN relies
on the expertise with which it is provided, notably
by IRSN and by the Advisory Committees of Experts
(GPEs).

2.3.1 Role and duties

Regulation

ASN is consulted on draft decrees and Ministerial Orders
of a regulatory nature dealing with nuclear safety as
defined in Article L.591-1 of the Environment Code.
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It can issue statutory resolutions of a technical nature
to complete the implementing procedures for decrees
and orders adopted in the nuclear safety or radiation
protection field, except for those relating to occupational
medicine. These resolutions must be approved by the
Minister responsible for Nuclear Safety or the Minister
responsible for Radiation Protection.

Approval orders and approved resolutions are published
in the Official Journal.

Authorisation

ASN reviews BNT authorisation or decommissioning
applications, issues opinions and makes proposals to
the Government concerning the decrees to be issued
in these fields. It authorises significant modifications
to a BNI. It defines the requirements applicable to
these installations with regard to the prevention of
risks, pollution and detrimental effects. It authorises
commissioning of these installations and pronounces
delicensing following completion of decommissioning.

Some of these ASN resolutions require approval by
the Minister responsible for Nuclear Safety.

ASN issues the licenses, carries out registration and
receives the notifications provided for in the Public
Health Code concerning small-scale nuclear activities
and issues licenses or approvals for radioactive
substances transport operations.

The ASN resolutions and opinions defined by its
Commission are published in its Official Bulletin on
its website (www.asn.fr).

Chapter 3 of this report describes ASN’s roles in the
fields of regulation and authorisation.

Control

ASN verifies compliance with the general rules and
specific requirements for nuclear safety and radiation
protection applicable to BNIs, to the pressure
equipment designed specifically for such facilities
and to the transport of radioactive substances. It also
regulates the activities mentioned in Article L. 1333-1
of the Public Health Code and the ionising radiation
exposure situations defined in Article L.1333-3 of
the same Code.

ASN organises a permanent radiation protection watch
throughout the national territory.

From among its staff, it appoints nuclear safety
inspectors and radiation protection inspectors.

It issues the required approvals and certifications to
the organisations participating in the verifications and
in nuclear safety or radiation protection monitoring,
as well as with regard to nuclear pressure equipment.
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Ordinance 2016-128 of 10th February 2016, issued
pursuant to authorisation by the Energy Transition
for Green Growth Act, reinforces ASN’s regulatory
and sanction powers and broadens the scope of its
competences.

The effect of ASN’s reinforced regulation, policing and
sanction powers will be to improve the effectiveness
of the regulation of nuclear safety and radiation
protection. These policing and sanction powers are
extended to the activities performed outside BNIs
and participating in the technical and organisational
measures mentioned in the 2nd paragraph of Article
L. 595-2 of the Environment Code, by the licensee, its
suppliers, contractors or sub-contractors and in the
same conditions as within the facilities themselves.

The sanctions commission set up within ASN will
determine the administrative fines in order to
comply with the principle of separation between
the investigation, charging and sentencing functions
instituted in French law and in international conventions
with regard to the right to a fair trial. Chapter 4 of this
report describes ASN actions in this field.

Emergency situations

ASN takes part in managing radiological emergency
situations. It provides technical assistance to the
competent Authorities for the drafting of emergency
response plans, taking account of the risks resulting
from nuclear activities.

When such an emergency situation occurs, ASN verifies
the steps taken by the licensee to make the facility safe.
It assists the Government with all matters within its
field of competence and submits its recommendations
on the medical or health measures or civil protection
steps to be taken. It informs the general public of the
situation, of any releases into the environment and
their consequences. It acts as the Competent Authority
within the framework of international conventions,
by notifying international organisations and foreign
countries of the accident.

Chapter 5 of this report describes ASN actions in
this field.

In the event of an incident or accident concerning a
nuclear activity and pursuant to Decree 2007-1572 of
6th November 2007 concerning technical inquiries into
accidents or incidents concerning a nuclear activity,
ASN may carry out a technical inquiry.

Information
ASN participates in informing the public in its areas

of competence. Chapter 6 of this report describes
ASN actions in this field.

Research monitoring

The quality of ASN’s resolutions and decisions relies
primarily on robust technical expertise which, in turn,
requires the best and most up-to-date knowledge. In
this respect, Ordinance 2016-128 of 10th February
2016 issued pursuant to the Energy Transition for
Green Growth Act, comprises measures giving ASN
competence to monitor the adaptation of public research
to the needs of nuclear safety and radiation protection.

Consequently, ASN is already concerned about the
availability of the knowledge required to underpin
the expertise it may need to call upon in the medium
and long term. ASN is also attentive to the quality of
research initiatives with a view to their integration
by the licensees into their safety cases and impact
assessments.

ASN takes part in the steering committee on IRSN
research and draws on the expertise of a scientific
committee to examine its proposed orientations
concerning the research work to be conducted or taken
further in the fields of nuclear safety and radiation
protection. In a resolution dated 8th July 2014, the
ASN Commission renewed for a further four years
the mandates of the nine members of the Committee,
appointed for their expertise in the field of research.
Under the Chairmanship of Ashok Thadani, former
head of research at the United States Nuclear Regulatory
Commission (NRC), the Committee comprises Bernard
Boullis, Jean-Claude Lehmann, Michel Schwarz, Michel
Spiro and Victor Teschendorff, as well as Christelle Roy
and Catherine Luccioni, appointed in 2015 following
the departure of Marie-Pierre Comets. The Scientific
Committee met twice in 2016.

(&) TECV Act

Ordinance 2016-128 of 10th February 2016,
issued following authorisation by the Energy
Transition for Green Growth Act, enables
ASN:

e within BNIs, to exercise certain
competencies concerning products and
equipment entailing risks (for example
equipment for explosive atmospheres), or
chemical products;

in order to back up its resolutions, to resort
to third party assessments, inspections

and studies at the expense of the party
being assessed or inspected, in a manner
comparable to that used for ICPEs;

to ensure that public research is tailored to
the needs of nuclear safety and radiation
protection.
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On the basis of the work done by the Scientific
Committee, ASN issued a first opinion in April 2012
underlining the importance it attaches to research,
and identifying the initial research topics to be further
investigated in the fields of nuclear safety and radiation
protection.

A second opinion was issued in early 2015 on the
research topics to be taken further in the following
fields:

* waste packaging;

* deep geological disposal;

» transport of radioactive substances;

* severe accidents.

In 2016, a map of the various nuclear safety and
radiation protection research players was produced for
an end-of-training course professional thesis entrusted
by ASN to a trainee engineer. On the basis of this
map, ASN established numerous contacts with public
research organisations active in fields directly linked
to those areas which it felt needed to be reinforced.
This approach will be consolidated to enable ASN to
inform these players of the research fields it considers
to be priorities for improving nuclear safety and
radiation protection.

The Fukushima Daiichi nuclear accident also
highlighted the need for more research in the field
of nuclear safety. A call for projects in the field of
nuclear safety was therefore issued by the French
National Research Agency under the Investing in the
Future programme. ASN is a member of the steering
committee for this call for projects.

THE COMMISSION
ST

From left to right: Margot Tirurche, Pierre-Franck Chevet, Lydie Evrard, Sylvie Cadet-Mercier
and Philippe Chaumet-Riffaud.
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2.3.2 Organisation

ASN Commission

The ASN Commission comprises five full-time
Commissioners. Their mandate is for a period of six
years and may not be renewed. The Commissioners
perform their duties in complete impartiality and receive
no instructions either from the Government or from any
other person or institution. The President of the Republic
may terminate the duties of amember of the Commission
in the event of a serious breach of his or her obligations.

The Commission defines ASN strategy. More specifically, it
isinvolved in developing overall policy, i.e. the doctrines
and principles that underpin ASN’s main missions of
regulation, inspection, transparency, management of
emergency situations and international relations.

Pursuant to the Environment Code, the Commission
submits ASN’s opinions to the Government and issues
the main ASN resolutions. It decides on the public
position to be adopted on the main issues within ASN’s
sphere of competence. The Commission adopts the
ASN internal regulations which set out its organisation
and working rules, as well as its ethical guidelines. The
Commission’s resolutions and opinions are published
in ASN’s Official Bulletin.

In 2016, the ASN Commission met 76 times. It issued
32 opinions and 42 resolutions.

ASN head office departments

The ASN head office departments comprise an Executive
Committee, an Office of Administration, a Management
and Expertise Office and eight departments covering
specific themes.

Under the authority of the ASN Director-General,
the Executive Committee organises and manages the
departments on a day to day basis. It ensures that
the orientations determined by the Commission are
followed and that ASN’s actions are effective. It oversees
and coordinates the various entities.

The role of the departments is to manage national affairs
concerning the activities under their responsibility.
They take part in defining the general regulations
and coordinate and oversee the actions of the ASN
regional divisions.

* The Nuclear Power Plant Department (DCN) is
responsible for the regulation and monitoring of
the safety of the NPPs in operation, as well as the
safety of future power generating reactor projects.
It contributes to the development of regulation/
monitoring strategies and ASN actions on subjects
such as facility ageing, reactor service life, assessment
of NPP safety performance and harmonisation of
nuclear safety in Europe. The DCN comprises six
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branches: «Hazards and Safety Reviews», «Equipment
and Systems Monitoring», «Operation», « Core and
Studies», «Radiation Protection, Environment and
Labour Inspectorate» and «Regulation and New
Facilities».

The Nuclear Pressure Equipment Department (DEP)
is responsible for monitoring the safety of pressure
equipment installed in BNIs. It monitors the design,
manufacture and operation of nuclear pressure
equipment and application of the regulations by
the manufacturers and their subcontractors and by
the nuclear licensees. It also monitors the approved
organisations performing the regulation checks on
this equipment. The DEP comprises four Branches:
“Design” , “Manufacturing”, “In-service Monitoring”
and “Relations with Divisions and Operations”.

The Transport and Radiation Sources Department (DTS)
isresponsible for monitoring activities relating to sources
of ionising radiation in the non-medical sectors and to
transport of radioactive substances. It contributes to the
development of technical regulations, to monitoring their
application and to managing authorisation procedures
(installations and equipment emitting ionising radiation
innon-medical sectors, suppliers of medical and non-
medical sources, accreditation of packaging and of
relevant organisations). It is preparing to take charge
of regulating radioactive source security. The DTS
comprises two Branches: “Transport Monitoring” and
“Radiation Protection and Sources”, plus a “Source
Security” section.

The Waste, Research Facilities and Fuel Cycle
Department (DRC) is responsible for monitoring
nuclear fuel cycle facilities, research facilities, nuclear
installations being decommissioned, contaminated
sites and radioactive waste management. It takes part
in monitoring and inspecting the Bure underground
research laboratory and the research facilities covered
by international conventions, such as CERN or
ITER. The DRC comprises four Branches: “Cross-
discipline topics and Research facilities”, “Fuel cycle
facilities”, “Management of Radioactive Waste” and
“Decommissioning and Clean-out”.

The Ionising Radiation and Health Department (DIS)
is tasked with regulating medical applications of
ionising radiation and - in collaboration with IRSN
and the various health authorities - with organising
the scientific, health and medical watch with regard
to the effects of ionising radiation on health. It
contributes to the drafting of the regulations in the
field of radiation protection, including with respect
to natural ionising radiation, and the updating of
health protection measures should a nuclear or
radiological event take place. The DIS comprises
two Branches: “Exposure in the Medical Sector”
and “Exposure of Workers and the Public”.

THE EXECUTIVE COMMITTEE

From left to right: Jean-Luc Lachaume, Guillaume Bouyt, Henri Legrand, Julien Collet, Olivier
Gupta, Ambroise Pascal and Alain Delmestre.

* The Environment and Emergency Department
(DEU) is responsible for monitoring environmental
protection and managing emergency situations.
It establishes policy on nationwide radiological
monitoring and on the provision of information
to the public and helps to ensure that discharges
from BNIs are as low as reasonably achievable,
in particular by establishing general regulations.
It contributes to defining the framework of the
organisation of the public authorities and nuclear
licensees in the management of emergency situations.
Finally, it defines ASN’s oversight and regulation
policy. The DEU comprises three Branches: “Safety
and Emergency Preparedness”, “Environment and
Prevention of Nuisances” and “Development of
Regulations”.

The International Relations Department (DRI)
is in charge of ASN’s bilateral and multilateral
international relations. It develops exchanges with
ASN'’s counterpart organisations in other countries,
to gain understanding of their practices, to provide
information about and explain the French approach
and practices and to provide the countries concerned
with useful information on the safety of French
nuclear installations close to their borders. The DRI
coordinates ASN representation within international
bodies such as the European Union, IAEA or the
OECD’ Nuclear Energy Agency (NEA).

The Communication and Public Information
Department (DCI) is responsible for developing and
implementing ASN’s policy on communication and
information regarding nuclear safety and radiation
protection. It coordinates communication and
information actions targeting different audiences,
with a focus on handling requests for documentation,
making ASN’s position known and explaining
regulations. The DCI comprises two Branches: “Public
Information” and “Publications and Multimedia”.
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THE DIRECTORS

From left to right: Daniel Delalande, Christophe Kassiotis, Frédéric Joureau, Alain Riviére, Anne-Cécile Rigail,
Bénédicte Genthon and Jean-Luc Godet (Not in photo: Fabien Feron, Rémy Catteau and Alain Delmesfre).

THE REGIONAL DIVISION HEADS

From left to right: Pierre Siefridt, Rérﬁy Imyslony, Marc Champion, Bastien Poubeau,
Jean-Michel Férat and Laurent Deproit (Not in photo : Paul Bougon, Hélene Héron,
Marie Thomines, Pierre Boquel and Pierre Bois).

THE REGIONAL REPRESENTATIVES

.. £

From left to right: Annick Bonneville, Vincent Motyka, Emmanuelle Gay, Patrice Guyot, Jérome Goellner,
(Christophe Chassande, Patrick Berg, Frangoise Noars, Thierry Vafin and Corinne Tourasse.
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¢ The Office of Administration (SG) helps to provide
ASN with the adequate, appropriate and long-term
resources necessary for it to function. It is responsible
for managing human resources, including with regard
to skills, and for developing social dialogue. It is
also responsible for ASN real estate policy and its
logistical and material resources. It is in charge
of ASN budget policy and ensures optimised use
of its financial resources. Finally, it provides legal
expertise for ASN as a whole. The SG comprises
four Branches: “Human Resources”, “Budget and
Finance”, “Logistics and Real Estate” and “Legal
Affairs”.

* The Management and Expertise Office (MEA) provides
ASN with IT resources and a high level of expertise. It
ensures that ASN’s actions are coherent, by means of
aquality approach and by overseeing coordination of
the workforce. The MEA comprises three Branches:
“Information Technology and Telephony”, “Expertise
and Research” and “Coordination and Quality”.

ASN regional divisions

For many years, ASN has benefited from a regional
organisation built around its eleven regional divisions.
These regional divisions operate under the authority of
the regional representatives. The Director of the Regional
Directorate for the Environment, Planning and Housing
(DREAL) or of the Regional and Interdepartmental
Directorate for the Environment and Energy (DRIEE) in
which the division in question is located takes on this
responsibility as regional representative. He or she is
placed at the disposal of ASN to fulfil this role which
is not exercised under the authority of the Prefect.
This person is delegated with power of signature by
the ASN Chairman for decisions at the local level.

The regional divisions carry out most of the direct
inspections on the BNIs, on radioactive substance
transport operations and on small-scale nuclear
activities, and review most of the authorisation
applications filed with ASN by the nuclear activity
licensees within their regions. They are organised into
two to four hubs, depending on the activities to be
regulated in their territory.

In emergency situations, the regional divisions assist
the Prefect, who is in charge of protecting the general
public, and supervise the operations carried out to
safeguard the facility on the site. To ensure preparedness
for these situations, they take part in drawing up the
emergency plans drafted by the Prefects and in periodic
emergency exercises.

The regional divisions contribute to ASN’s public
information duty. They for example take part in the
meetings of the Local Information Committees (CLIs)
and maintain regular relations with the local media,
elected officials, associations, licensees and local
administrations.
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ASN'’s regional divisions are presented in chapter 8
of this report.

2.3.3 Operation

Human resources

Asat 31st December 2016, the total ASN workforce stood at
483, divided between the head office departments (263 staff
members), the regional divisions (216 staff members) and
various international organisations (4 staff members).

This workforce can be further broken down as follows:

» 388 tenured or contract staff members;

* 95 staff members seconded by public establishments
(Andra, Assistance publique — Hopitaux de Paris, CEA,
IRSN, Departmental Fire and Emergency Response
Service).

# ) FOCUS
The State’s regional reforms and ASN

Following the adoption by Parliament of the Act
constituting the regional reorganisation of the
Republic and then the Prime Minister’s presentation
to the Cabinet of Ministers on 3 1st July 2015 of the
provisional list of the capitals of the new regions
and the reorganisation of the local government
administrations, ASN analysed the impact of these
reforms on its regional organisation.

The ASN Commission and Director General’s
office, in close liaison with the regional divisions,
thus initiated a review to take account of the new
locations of the DREAL and the offices of the Prefects
and the geographical situation of the new regional
capitals.

On the basis of a report from the General Council
for the Economy, asked by ASN in 2015 to support
it in this review, and exchanges with the regional
delegates, the division heads and the personnel, the
Commission adopted a number of orientations on
24th May 2016, defining the regional organisation
adopted.

An oversight committee was set up to monitor the
implementation of these orientations.

The orientations adopted on 24th May
2016

1. All of ASN’s current geographical sites are
maintained as they stand.

2. For implementation by the autumn of 2016, the
Director General’s office will define an organisation
and a working method such as to reinforce integration

ASN implements a diversified hiring policy in terms
of profiles and experience, with the aim of ensuring
that it has enough qualified and complementary human
resources to perform its duties. Inits opinion of 6th May
2014 concerning preparations for the Budget Bill for
the period 2015-2017, it considered that 125 positions
would need to be created by the end of 2017 in order to
address the unprecedented safety challenges with which
itis faced. Following budget discussions and decisions,
it noted the 50 additional positions (including 30 in
2017) which had been granted to it for this same period.

In order to obtain the required experience and level
of expertise, ASN sets up training programmes and
procedures for integrating new arrivals and handing
down specific know-how. It also aims to offer a variety
of career paths, commensurate with its needs, based
in particular on the experience of its staff.

of the DEP within the head office departments and
develop its relations, more specifically with the DCN
and the DRC.

3. The Lille division will be taking charge of oversight of
radiation protection within the perimeter of the former
Picardie region. Jointly with the regional division heads
and in consultation with the personnel, the regional
delegates concerned will be tasked with studying the
practicalities of this assumption of responsibility and
will submit proposals to the Director General's office.

4. The Bordeaux division will be taking charge of
oversight of radiation protection within the perimeter
of the former Limousin region. Jointly with the regional
division heads and in consultation with the personnel,
the regional delegates concerned will be tasked with
studying the practicalities of this transfer of oversight
process and will submit proposals to the Director
General's office.

5. For the Grand Est region, jointly with the regional
division heads and in consultation with the personnel,
the regional delegate will be tasked with studying

the practicalities that could be envisaged for the
organisation and working of ASN in this region, in
which it will have two sites in Strasbourg and Chélons-
en-Champagne. It will then submit its proposals to the
Director General’s office.

6. Jointly with the regional delegates and the heads
of the regional divisions concerned, the Director
General's office will examine the practicalities of the
oversight of nuclear safety and radiation protection in
the Occitanie region.
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Skills management

Competence is one of the four key values of ASN. The
tutor system, initial and continuing training, whether
general, linked to nuclear techniques, the field of
communication, or legal matters, as well as day-to-day
practices, are essential aspects of the professionalism
of ASN staff.

Management of the skills of ASN personnel is based
primarily on a technical training programme tailored
to each staff member, based on professional training
requirements that include minimum experience
conditions.

Pursuant to the provisions of Articles L. 592-22 and
L. 592-23 of the Environment Code, which more
specifically state that “ASN shall appoint nuclear safety
inspectors [...] and radiation protection inspectors [...] from
among its staff” and Decree 2007-831 of 11th May 2007
setting the procedures for appointing and qualifying
nuclear safety inspectors, which states that the “nuclear
safety inspectors and the staff responsible for checking nuclear
pressure equipment [... ] are chosen for their professional
experience and their legal and technical knowledge”, ASN
set up an official process for accrediting certain of
its staff members to perform its inspections and, as
necessary, carry out judicial policing roles. ASN also
carries out labour Inspectorate duties in the nuclear
power plants, pursuant to Article R. 8111-11 of the
Labour Code. For each of the inspectors it qualifies,
the accreditation decision taken by ASN is based on
the adequacy of the skills acquired, both within and
outside ASN, with those specified in the professional
baseline requirements.

Furthermore, and in order to recognise the expertise and
experience of its inspectors, ASN has set up a process
enabling it to select senior inspectors from among its
staff, to whom it can entrust inspections that are more
complex or with more significant implications. As at
31st December 2016, 43 ASN nuclear safety and radiation
protection inspectors were senior inspectors, or nearly
15% of the 283 ASN staff members holding at least one
accreditation.

In 2016, nearly 3,950 days of training were provided
to ASN staff through 210 sessions forming part of
122 different courses. The financial cost of the courses
provided by organisations other than ASN, amounted
to €430 k.

Social dialogue

ASN comprises various entities enabling it to maintain
and develop high-quality social dialogue.

During the course of 2016, the ASN Social Dialogue
Committee (SDC) met on four occasions, including one
extraordinary session to address on the one hand the
orientations adopted within the context of the State’s
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regional reforms and, on the other, the project to relocate
the Marseille division. On other matters, numerous
discussions were held with the personnel representatives:
operating experience feedback on implementation of
the travel charter for head office staff and international
travel, social audit, training audit, budget implementation,
comparison between ASN and the Dreal in terms of working
times, convention between ASN and the Ministries for
the Economy and Finance, actions resulting from the
management seminar, headquarters redevelopment
project, etc.

Complementing the action of the ASN SDC, the Joint
Consultative Commission (CCP) - which has competence
for contract staff - met twice. In addition to prolonging
the tenure system for contractual staff set out in the
Decree of 3rd August 2016, the discussions mainly
concerned the general situation of ASN contractual
staff and their career prospects.

Finally, the ASN health, safety and working conditions
committee met five times in 2016, including twice
in extraordinary session, to examine in advance the
conditions for performance of an audit more particularly
concerning labour inspectorate duties at ASN and,
subsequently, the recommendations resulting from
this audit. Moreover, discussions with the personnel
representatives covered a variety of subjects: experience
feedback on implementation of the hydrostatic testing
security guide, ASN procedure for severe and imminent
dangers, examination of the occupational risks assessment
document and validation of the annual prevention
programme for 2016-2017, radiation protection audit,
audit of general health, safety and working conditions
situation at ASN.

Professional ethics

Three legislative texts set specific rules of professional
ethics applicable to ASN:

* The Environment Code stipulates that as soon as
the ASN Commission members are appointed, they
shall draw up a declaration indicating the interests
they hold or have held in the course of the previous
five years in the areas falling under the competence
of ASN. This declaration, which is filed at the ASN
headquarters and is held at the disposal of the
members of the Commission, is updated at the
initiative of the Commissioner concerned as soon
as any change occurs. No member of the Commission
may, during their mandate, hold an interest that could
affect their independence or impartiality (Article
L. 592-6 of the Environment Code).

The Act of 29th December 2011 relative to reinforcing
the safety of medicines and health products, known as
the “Medicines Act”, establishes amodernised framework
for professional ethics and sanitary expertise with which
the Authorities involved in the area of health and sanitary
safety must comply. For ASN, these particular ethical
rules apply toits activity relative to the safety of health
products. The declarations of interests of the persons
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concerned within ASN, and the members of the ASN
Commission in particular, are published on www.asn. fr.
Act 2013-907 of 11th October 2013 concerning
transparency in public life, requires that a declaration
of the interests held as at the date of nomination and
for the five years preceding this date be sent to the
High Authority for Transparency in Public Life, along
with an exhaustive, accurate and true declaration of
individual or common assets, more specifically by the
members of independent administrative Authorities.
For ASN, the members concerned are the members of
the Commission. This Act was modified by Act 2016-
1691 of 9th December 2016 on transparency, the fight
against corruption and the modernisation of economic
life. It now states that as of 1st January 2017, these
declarations also concern the Director General and
the Deputy Director Generals of ASN.

Inaddition, Act 2016-483 of 20th April 2016 concerning
professional ethics and the rights and obligations of civil
servants reinforced Act 83-634 of 13th July 1983 on the
rights and obligations of civil servants applicable to ASN
staff. Chapter 3 of the ASN’s Rules of Procedure sets out
the rules applicable to all ASN employees, focusing in
particular on:

* observance of professional secrecy and duty of discretion;

# ) FOCUS

review carried out at the end of 2014

In November 2014, an Integrated Regulatory
Review Service (IRRS) mission was carried out

by a team of 29 international experts under the
auspices of IAEA, concerning all the activities
regulated by ASN. It examined the strengths and
weaknesses of the French nuclear safety and
radiation protection oversight system with respect
to IAEA standards.

Several good practices were identified, primarily in
terms of stakeholder involvement in the regulatory
processes, fransparency and communication,
personnel independence in the performance of
their duties and coordination between the oversight
bodies involved in emergency planning and
management.

A few points were identified as meriting particular
following:

in the medical field should be evaluated to ensure
that there are no shortcomings and that the

appropriate.
o The system used by ASN to assess and modify its
regulatory framework should be reinforced.

In 2017, the French system for the regulation of nuclear safety and radiation
protection will undergo an IAEA assessment of the steps taken following the

attention, checks, or improvements, in particular the

¢ The regulatory framework for monitoring exposure

coordination between the organisations involved is

¢ abuse of authority and breaches of the duty of
integrity;

« conflicts of interest;

« guarantees of independence with regard to persons
or entities subject to ASN oversight.

Financial resources
ASN’s financial resources are presented in point 3.

In the same way as its request for additional staff expressed
in its opinion of 6th May 2014, ASN considered that
with regard to preparations for the Budget Bill for the
period 2015-2017, it would need a budget increase in
order to address the unprecedented safety challenges
with which it is faced.

Following budget discussions and decisions, it duly noted
the stability of its operating budget for this same period.

ASN management tools

The Multi-year Strategic Plan

The Multi-year Strategic Plan (PSP), produced under
the authority of the ASN Commission, develops ASN’s
strategic lines fora period of several years. It is presented

o All the processes ASN needs in order to perform
its role should be specified in its integrated
management system and implemented in full.

e New means must be examined in order to
guarantee that ASN has the human and financial
resources it needs for effective oversight of
nuclear safety and radiation protection in the
future.

ASN considers that the IRRS missions make a
significant contribution to the international safety
and radiation protection system. ASN is thus
closely involved in hosting missions in France and
in participating in missions in other countries.
Commissioner Philippe Jamet thus headed an IRRS
mission in Japan in January 2016.

In 2006, ASN hosted the first IRRS (Integrated
Regulatory Review Service) mission concerning all
the activities of a safety regulator, with a follow-up

mission in 2009.

These audits are the result of the European Nuclear
Safety Directive which requires a peer review
mission every ten years.

The reports for the 2006, 2009 and 2014 IRRS

missions are available for consultation on www.asn.fr.
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annually in an operational orientation document that

sets the year’s priorities for ASN, and which is in turn

adapted by each entity into an annual action plan that is

subject to periodic monitoring. This three-level approach

is an essential part of ASN’s development, organisation

and management. The PSP for the period 2013-2015,

entitled “Taking up the challenges of nuclear safety and

radiation protection: regulation, independence and

transparency”, was prolonged for 2016 and comprises

the following five strategic lines:

+ enhance the legitimacy of ASNs resolutions and position
statements;

* develop an efficient working environment and enhance
skills;

* develop ASN’ forward-looking, proactive approach;

* make the European hub a driving force for nuclear safety
and radiation protection around the world;

* raise and fuel discussions and debates on the topic of
nuclear safety and radiation protection.

The PSP is accessible on www.asn.fr.

The ASN internal management system

Within ASN, there are many forums for discussion,
coordination and oversight.

These bodies, supplemented by the numerous cross-
disciplinary structures, reinforce the safety culture of
its staff through experience sharing and the definition
of coherent common positions.

¢ zuahty management system

To guarantee and improve the quality and effectiveness of its

actions, ASN defines and implements a quality management

system inspired by the International Standard Organisation

(ISO) and TAEA international standards. This system is

based on:

* an organisation manual containing organisation notes
and procedures, defining the rules to be applied for
each task;

* internal and external audits to check rigorous application
of the system’s requirements;

* listening to the stakeholders;

* performance indicators for monitoring the effectiveness
of action taken;

* a periodic review of the system, to foster continuous
Improvement.

Internal communication

Reinforcing the internal culture and reasserting the
specific nature of ASN’s remit, rallying the staff around
the strategic orientations defined for their missions,
and developing strong group dynamics: ASN’s internal
communication endeavours, in the same way as
human resources management, to foster the sharing
of information and experience between teams and
professions.
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2.4 The consultative and discussion bodies

2.4.1 The High Committee for Transparency

and Information on Nuclear Security

The TSN Act created a High Committee for Transparency
and Information on Nuclear Security (HCTISN), an
information, discussion and debating body dealing with
the risks inherent in nuclear activities and the impact
of these activities on human health, the environment
and nuclear safety.

The High Committee can issue an opinion on any
question in these fields, as well as on controls and the
relevant information. It can also deal with any issue
concerning the accessibility of nuclear safety information
and propose any measures such as to guarantee or
improve nuclear transparency. It can be called on by
the Government, Parliament, the Local Information
Committees or the licensees of nuclear facilities, with
regard to all questions relating to information about
nuclear safety and its regulation and monitoring.

The HCTISN5 activities in 2016 are described in chapter 6.

2.4.2 The High Council for Public Health

The High Council for Public Health (HCSP), created by
Act 2004-806 of 9th August 2004 concerning public
health policy, is a scientific and technical consultative
body reporting to the Minister responsible for Health.

The HCSP contributes to defining the multi-year public
health objectives, reviews the attainment of national
public health objectives and contributes to their
annual monitoring. Together with the health agencies,
it provides the public authorities with the expertise
necessary for managing health risks and for defining
and evaluating prevention and health safety policies
and strategies. [t also anticipates future developments
and provides advice on public health issues.

2.4.3 The High Council for Prevention
of Technological Risks

Consultation about technological risks takes place
before the High Council for Prevention of Technological
Risks (CSPRT), created by Order 2010-418 of 27th April
2010. Alongside representatives of the State, the
Council comprises licensees, qualified personalities
and representatives of environmental associations.
The CSPRT, which takes over from the high council
for classified facilities, has seen the scope of its remit
extended to pipelines transporting gas, hydrocarbons
and chemicals, as well as to BNIs.
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The Government is required to submit Ministerial
Orders concerning BNIs to the CSPRT for its opinion.
ASN may also submit resolutions relating to BNIs to it.

By Decree of 28th December 2016, the scope of
competence of the CSPRT was again expanded. A
standing sub-committee responsible for preparing
the Council’s opinions in the field of pressure vessels
takes the place of the Central Committee for Pressure
Equipment (CCAP). The role of this sub-committee
is to examine non-regulatory decisions falling within
this scope of competence.

It comprises members of the various administrations
concerned, persons chosen for their particular
competence and representatives of the pressure
equipment manufacturers and users and of the technical
and professional organisations concerned.

It must be referred to by the Government and by ASN
for all questions affecting ministerial orders concerning
pressure equipment. The accident files concerning
this equipment are also copied to it.

2.4.4 Local Information Committees

for the Basic Nuclear Installations

The Local Information Committees (CLI) for BNIs are
tasked with a general duty of monitoring, information
and consultation on the subject of nuclear safety,
radiation protection and the impact of nuclear activities
on humans and the environment, with respect to the
site or sites which concern them. They may request
expert assessments or have measurements taken on
the installation’s discharges into the environment.

The CLIs, whose creation is incumbent upon the
President of the General Council of the département,
comprise various categories of members: representatives
of General Councils, of the municipal councils or
representative bodies of the groups of communities
and the Regional Councils concerned, members of
Parliament elected in the département, representatives
of environmental protection associations, economic
interests and representative labour trade union and
representative medical profession union organisations,
and qualified personalities.

The status of the CLIs was defined by the TSN Act of
13th June 2006 and by Decree 2008-251 of 12th March
2008.

The duties and activities of the CLIs are described
in chapter 6.

2.5 Technical support organisations

ASN benefits from the expertise of technical support
organisations to prepare its resolutions. IRSN is the main
one. For several years now, ASN has been devoting efforts
to ensuring greater diversification of its experts.

2.5.1 IRSN

IRSN was created by Act 2001-398 of 9th May 2001
and by Decree 2002-254 of 22nd February 2002 as
part of the national reorganisation of nuclear safety
and radiation protection regulation, in order to bring
together public expertise and research resources in
these fields. IRSN reports to the Ministers for the
Environment, Health, Research, Industry and Defence.

Articles L.592-41 to L.592-43 of the Environment
Code specily that IRSN is a State public industrial
and commercial institution which carries out expert
appraisal and research missions in the field of nuclear
safety —excluding any responsibility as nuclear licensee.
IRSN contributes to information of the public and
publishes the opinions requested by a public authority
or ASN, in consultation with them. It organises the
publicity of scientific data resulting from the research
programmes run at its initiative, with the exception
of those relating to defence matters.

For the performance of its missions, ASN receives
technical support from IRSN. As the ASN Chairman
isnow a member of the IRSN Board, ASN contributes
to setting the direction of IRSN’s strategic planning.

TECV Act

This Act clarifies the organisation of the system built

around ASN and IRSN:

® |tenshrines the existence and duties of IRSN within

a new section 6 of the Environment Code entitled
“The Institute for Radiation Protection and Nuclear
Safety” in Chapter Il concerning “The Nuclear
Safety Authority (ASN)” of Title IX of Book V of the
Environment Code.

e |t recalls that ASN benefits from IRSN technical
support, indicating that this support comprises
expert appraisal activities “supported by
research”.

o |t clarifies the relations between ASN and IRSN,
indicating that ASN “guides IRSN's strategic
decisions concerning this technical support”
and that the ASN Chairman is a member of the
Board of the Institute.

e Finally, it also makes provision for the principle of

the publication of IRSN opinions.
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IRSN conducts and implements research programmes
in order to build its public expertise capacity on
the very latest national and international scientific
knowledge in the fields of nuclear and radiological
risks. It is tasked with providing technical support
for the public authorities with competence for safety,
radiation protection and security, in both the civilian
and defence sectors.

IRSN also has certain public service responsibilities,
in particular monitoring of the environment and of
populations exposed to ionising radiation.

IRSN manages national databases (national nuclear
material accounting, national inventory of radioactive
sources, file for monitoring worker exposure to ionising
radiation, etc.), and thus contributes to information
of the public concerning the risks linked to ionising
radiation.

IRSN workforce

Asat 31st December 2016, IRSN’s overall workforce stood
at 1,700 employees, of which 400 are devoted to ASN
technical support.

IRSN budget

The IRSN budget is presented in point 3.

Afive-year agreement defines the principles and procedures
for the technical support provided to ASN by the Institute.
This agreement is clarified on a yearly basis by a protocol

identifying the actions to be performed by IRSN to support
ASN.

2.5.2 Advisory Committees of Experts

To prepare its resolutions, ASN relies on the opinions
and recommendations of seven Advisory Committees
of Experts (GPE), with competence for waste, nuclear
pressure equipment, reactors, transport, laboratories
and factories, medical radiation protection, radiation
protection in non-medical sectors and the environment,
respectively.

At the request of ASN, the GPEs issue opinions on certain
technical dossiers with significant consequences. They
can also be consulted about changes in regulations
or doctrine.

For each of the subjects covered, the GPEs examine
the reports produced by IRSN, by a special working
group or by one of the ASN departments. They issue
an opinion backed up by recommendations.

The GPEs consist of experts appointed individually
for their competence and are open to civil society.
Their members come from university and association
backgrounds and from appraisal and research
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organisations. They may also be licensees of nuclear
facilities or come from other sectors (industrial, medical,
etc.). Participation by foreign experts can help diversify
the approach to problems and provide the benefit of
experience acquired internationally.

Each GPE member produces a declaration of interest.
Experts with a direct interest in the subject being
addressed do not take part in establishing the position
of the GPE.

Since 2009, as part of its commitment to transparency
in nuclear safety and radiation protection, ASN has
published the GPE letters of referral, the opinions of
the GPEs and ASN’s position statements based on these
opinions. IRSN for its part publishes the syntheses
of the technical investigation reports it presents to
the GPEs.

Advisory Committee for Waste (GPD)

The Advisory Committee for Waste (GPD) is chaired
by Pierre Bérest and comprises 35 experts appointed
for their competence in the nuclear, geological and
mining fields.

In 2016, it held an information meeting and a three-
day bipartite meeting with German experts in Lyon,
during which it visited the Bugey 1 reactor undergoing
decommissioning and the activated waste packaging
and storage facility located on the Bugey NPP site, yet
to be commissioned.

Advisory Commiittee for Nuclear Pressure
Equipment (GPESPN)

Since 2009, the GPESPN has replaced the standing
nuclear section of the CCAP, itself replaced since
28th December 2016 by the standing sub-committee
of the CSPRT. The GPESPN is chaired by Philippe
Merle and comprises 27 experts appointed for their
competence in the field of pressure equipment.

In 2016, it held one plenary meeting and two information
meetings.

Advisory Committee for Radiation Protection in
Medical and Forensic Applications of Ionising
Radiation (GPMED)

Chaired by Bernard Aubert, the GPMED comprises
36 experts appointed for their competence in the
field of radiation protection of health professionals,
the general public and patients and for medical and
forensic applications of ionising radiation.

The composition of the GPMED was renewed on
16th December 2016.

In 2016, it held six meetings, two of which were
organised jointly with the GPRADE.
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Advisory Committee for Radiation Protection for
Industrial and Research Applications of Ionising
Radiation and in the Environment (GPRADE)

Chaired by Jean-Paul Samain, the GPRADE comprises
35 experts appointed for their competence in the fields
of radiation protection of workers (other than health
professionals) and the public, for industrial and research
applications using ionising radiation and for exposure
to ionising radiation of natural origin, and protection
of the environment.

The composition of the GPRADE was renewed on
16th December 2016.

In 2016, it held four meetings, two of which were
organised jointly with the GPMED.

Advisory Commiittee for Nuclear Reactors (GPR)

The Advisory Committee for Nuclear Reactors is chaired
by Philippe Saint Raymond and comprises 34 experts
appointed for their competence in the field of nuclear
reactors.

In 2016, it held six plenary meetings, three of which
were over two days, one joint information meeting
with the GPU and visited the EPR construction site
in Flamanville.

Advisory Committee for Transport (GPT)

The GPT is chaired by Jérome Joly and comprises
25 experts appointed for their competence in the field
of transport.

The GPT did not meet in 2016.

Advisory Committee for Laboratories and Plants
(GPU)

The Advisory Committee for Laboratories and Plants
is chaired by Jérome Joly and comprises 31 experts
appointed for their competence in the field of laboratories
and plants concerned by radioactive substances.

In 2016, it held two plenary meetings, one joint

information meeting with the GPR and visited two
BNIs.

2.5.3 The ASN's other technical support

organisations

To diversify its expertise and benefit from other particular
skills, ASN committed credits of €0.22 million in 2016.

In 2013, italso set up a framework agreement with expert
appraisal organisations to ensure more dynamic use of a
diversified panel of expertise.

In 2016, ASN continued or initiated collaboration with:

¢ the Ernst & Young et Associés company: environmental
assessment of the 2016-2018 National Radioactive
Materials and Waste Management Plan (PNGMDR)
pursuant to the provisions of Article L. 122-4 et seq. of
the Environment Code;

* IAEA for the purposes of a peer review of Cigéo;

* a group of several organisations approved for nuclear
pressure equipment for an analysis of the regulatory and
standards reference system concerning the evaluation
of the conformity of certain equipment items.

2.6 The pluralistic working groups

ASN has set up several pluralistic working groups;
they enable the stakeholders to take partin developing
doctrines, defining action plans or monitoring their
implementation.

2.6.1 The working group on the National

Radioactive Materials and Waste Management Plan

Article L.542-1-2 of the Environment Code requires the
production of a National Radioactive Materials and Waste
Management Plan (PNGMDR), which is revised every
three years and serves to review the existing management
procedures for radioactive materials and waste, to identify
the foreseeable needs for storage and disposal facilities,
specify the necessary capacity of these facilities and the
storage durations and, for radioactive waste for which
there is as yet no final management solution, determine
the objectives to be met.

The Working Group (WG) tasked with producing the
PNGMDR comprises environmental protection associations,
experts, representatives from industry and regulatory
authorities, alongside the radioactive waste producers and
managers. It is co-chaired by the General Directorate for
Energy and the Climate of the Ministry for the Environment,
Energy and the Sea and by ASN.

The work of the PNGMDR WG is presented in greater
detail in chapter 16.

2.6.2 The Steering Committee for Managing

the Nuclear Post-Accident Phase

Pursuant to the Interministerial Directive of 7th April
2005, ASN, in association with the Ministerial
departments concerned, is responsible for defining,
preparing and implementing the steps necessary for
managing a post-accident situation.

In order to develop a doctrine and after testing post-
accident management during national and international
exercises, ASN brought all the players concerned
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together within the Codirpa (Steering Committee
responsible for Post-Accident Management). This
committee, headed by ASN, has representatives from
the ministerial departments concerned, the health
agencies, associations, the CLI, and IRSN.

The work of the Codirpa is presented in greater detail
in chapter 5.

2.6.3 The pluralistic working groups

Considering that it was necessary to move forward
with regard to the reflections and work being done
on the contribution of humans and organisations to
the safety of nuclear facilities, ASN therefore decided
in 2012 to set up the Steering Committee for Social,

Organisational and Human Factors (COFSOH). The
purpose of the COFSOH is on the one hand to allow
exchanges between stakeholders on such a difficult
subject as social, organisational and human factors and,
on the other, to draft documents proposing common
positions by the various members of the COFSOH
on a given subject, along with guidelines for future
studies to shed light on subjects that are insufficiently
understood or which are lacking in clarity.

In 2015, the national committee responsible for
monitoring the national plan for management of radon
risks, chaired by ASN, carried out an assessment of
the 2011-2015 national action plan and in January
2017 published the third plan for the period 2016-
2019 (see chapter 1).

TABLE 1: Advisory Committee meetings and visits in 2016
(¢]4 ‘ MAIN TOPIC ‘ DATE
GPR/GPU Information meeting to present the conclusions of SIGMA 7th January
GPMED Subjects concerning the transposition of Directive 2013 /59 /Euratom 19th January
GPR Deployment of the post-Fukushima hardened safety core: extreme external hazards for Pressurised Water Reactors 28th January
GPMED Orientation report on the transposition of Directive 2013/59 /Euratom: regulatory part of the medical field 2nd February
GPRADE Set of observations on radon and recommendations on the use of dose constraints for protection of the public 11th February
GPR Storage,/handling of EPR fuel 30th and 31st March
GPRADE/GPMED Transposition of Directive 2013 /59/ Euratoonn}:h Slﬂggztz &gﬂl?gﬁ?ﬁgfﬂl& }I;(re ;,ﬂ%?urfh;ﬁgdpeugﬂf opinion concerning the recommendations 12th Api
GPESPN In-service strength of PWR austenitic-ferritic cast elbows 8th June
GPD Information meeting on geochemistry, Cigéo, WIPP and ASN opinion on the PNGMDR 16th June
GPESPN Information meeting on the EPR vessel dor;]:srhuenglrjn;]npupr;di :2 ngu%?r?lem of positive carbon macrosegregations 24ih June
GPRADE/GPMED Transposition of Directive 2013 /59 /Euratom: planned modifications to the Labour Code 28th June
GPU Visit to BNI 55 29th June
GPR EPR safety case studies 30th June and st July
GPR Deployment of the post-Fukushima hardened safety core: severe accidents management 7th July
GPU Periodic safety review of BNI 55 12th July
6PD Meeting between the GPD and its German counterpart in Lyon with a visit to Bugey 1 and Iceda 12th and 14th September
GPR Visit to the EPR construction site 231d September
GPMED Death of putien'rs_being treated in nuclea'r medicipe or brachytherapy with permanent implants and ;ecommgnduﬁo_ns on the use_of dose constraints in the 4th October
medical field — Persons taking part in care and support for patients and volunteers taking part in medical or biomedical research
GPRADE Recommendations on the use of dose constraints for protecﬂo(nogi arll:ﬁn[;urbﬂl:jcl él:ltjic{iedceosmmendurions for discharge into sewage networks of effluents 7th October
GPU Visit to BNI 98 13th October
GPU Periodic safety review of BNI 98 2nd November
GPR Draft guide on the design of pressurised water reactors 22nd November
GPMED Recommendatiqns concerning 'rhe'esﬁma'rior! of doses received by workers handling rudioqctive human remains, recommenduﬂpns on Thg use of dose consfraints in 29th Novernber
the medical field and consideration given to the reassessment of the recommendations on the conditions for use of lutetium-177 in nuclear medicine
GPESPN Information concerning the updating of the ESPN Order, the final repair of the Gravelines 4 vessel bottom head penefration and topical subjects 7th December
GPR EPR systems and hazards 14th and 15th December
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2.7 Other stakeholders

As part of its mission to protect the general public from
the health risks of ionising radiation, ASN cooperates
closely with other competent institutional stakeholders
addressing health issues.

2.7.1 The National Agency for the Safety
of Medication and Health Products

The National Agency for the Safety of Medication and
Health Products (ANSM) was created on 1st May 2012.
The ANSM, a public body reporting to the Ministry
of Health, has taken up the duties of the AFSSAPS
alongside other new responsibilities. Its key role is to
offer patients equitable access to innovation and to
guarantee the safety of health products throughout their
life cycle, from initial testing through to monitoring
after receiving marketing authorisation.

The Agency and its activities are presented on its website:

www.ansm.sante.fr. The ASN-ANSM convention was
renewed on 2nd September 2013.

2.7.2 French National Authority for Health

The French National Authority for Health (HAS), an
independent administrative authority created by the
French Government in 2004, is tasked primarily with
maintaining an equitable health system and with improving
patient care.

The Authority and its activities are presented on its website

www.has-sante.fr. An ASN-HAS convention was signed
on 4th December 2008..

2.7.3 French National Cancer Institute

Created in 2004, the French National Cancer Institute
(INCa) is primarily responsible for coordinating activities
in the fight against cancer.

TABLE 2: Breakdown of licensee contributions

The Institute and its activities are presented on its website:
www.e-cancer.fr. An ASN-INCa convention was signed
on 17th February 2014.

3. Financing the regulation
of nuclear safety and radiation
protection

Since 2000, all the personnel and operating resources
involved in the performance of the responsibilities
entrusted to ASN have been covered by the State’s
general budget.

In 2016, the ASN budget amounted to €80.79 million
in payment credits. It comprised €41.93 million in ASN
payroll credits and €38.86 million in operating credits
for the ASN central services and its eleven regional
divisions.

The total IRSN budget for 2016 amounted for its part to
€217 million, of which €85 million were devoted to the
provision of technical support for ASN. IRSN credits for
ASN technical support are covered in part (€42 million)
by a subsidy from the State’s general budget allocated to
IRSN and included in action 11 “Research in the field of
risks” of programme 190 “Research in the fields of energy
and sustainable development and spatial planning”, of the
interministerial “Research and higher education” mission.
The rest (€43 million) is covered by a contribution from
the nuclear licensees. This contribution was put into
place by the budget amendment Act of 29th December
2010. Each year, ASN is consulted by the Government
concerning the corresponding part of the State subsidy
to IRSN and the amount of the annual contribution due
from the BNI licensees.

In total, the State’s budget for transparency and the
regulation of nuclear safety and radiation protection
amounted to €176.54 millionin 2016: €80.79 million
for the ASN budget, €85 million for IRSN technical
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* The amount allocated to IRSN is capped at €62.52 M

LICENSEE AMOUNT FOR 2016 (MILLIONS OF EUROS)
| o e M | oumamonrony
EDF 543.63 112.01 104.58 48.42
Areva Group 16.55 7.18 6.68 6.10
CEA 6.51 21.48 22.80 7.14
Andra 541 3.30 0.40
Others 472 1.95 0.70
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TABLE 3: Budget structure of the credits allocated to transparency and the regulation of nuclear safety and radiation protection in France (January 2017)

BUDGET RESOURCES REVENUE
INITIAL BUDGET ACT 2016 | INITIAL BUDGET ACT 2017 BNI TAX
MISSION PROGRAMME ACTIONS NATURE 2016
((20)]
Staff costs (including
bl 41.93 41.93 44.92 44.92
Action 9:
Regulation of nuclear safety
and radiation protection : - -
Opemnng u::d;gtervennon 1293 1794 1288 1788
Programme 181: pending
Risk Prevention
TOTAL 54.86 59.87 57.80 62.30
Ministerial mission )
Ecology, sustainable Adtion 1: Opﬂ(util‘og of the HCPSN
development and spatial Adionl: (tigh Committee for
" Prevention of technological Transparency and 0.15 0.15 0.15 0.15
planning . : ’
risks and pollution Information on Nuclear
Security)
Programme 217:
Management
and coordination
of policies for ecology, Operation of ASN's 13.35 13.35 13.35 13.35
energy 11 regional divisions U U m U
and sustainable
development
and the sea
S Programme 333:
Ministerial mission
Oversight of government Eesgurces S}i.me(? 1.15 1.15 1.15 1.15 A
aclions y decentralise
administrations
Interministerial ;nissli;l)n Programme 218:
Management of public Implementation Operation of the ASN
finances and human | and oversight of economic central services @ 6.27 6.7 6.27 6.7
resources and financial policy
Sub-action IRSN technical support
11-2(area3): RSN actitesfor ASN © <2y VL <A kel
Programme 190:
Interministerial mission Research in the fields of
Research and higher energy and sustainable
education development and spatial
planning i
gpoden 112 132,50 132,50 131.10 13110
Annual contribution to IRSN instituted
by Artcle 96 of Act 20101658 . e e il
of 29th December 2010

GRAND TOTAL m 298.24 294.77 299.77 576.82

(1) Source: Budget Acts for 2013 and 2014 (annual performance project 2014 of programme 181).
(2) Source: 2006 Budget Act (after deduction of transfer made unJ;r 2008 Budget Bi/lf

(3) Source: Budget Acts for 2015 and 2016 (annual performance project 2015 of programme 190).
(4) Out of a total contribution income of €53.10 million in 2014.
(5) Out of a total expected contribution income estimated at €59.90 million in 2016.
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CHAPTER 02- Principles and stakeholders in the regulation of nuclear safety and radiation protection

so) FUNDAMENTALS

Pursuant o the Environment Code, the ASN Chairman
is responsible for assessing and ordering payment of
the BNl tax, introduced under Article 43 of the 2000
Budget Act (Act 99-1172 of 30th December 1999).

is set yearly by Parliament, came to €576.82 million in
2016. The proceeds go to the central State budget.

Furthermore, for nuclear reactors and spent nuclear
fuel reprocessing plants, the « Waste» Act creates three
additional «research, «support» and «technological
dissemination» taxes. The revenue from these taxes is
allocated to funding economic development measures

(Andra). The revenue from these taxes represented
€145.92 million in 2016, of which €3.3 million were
paid in 2016 to the municipalities and the local public

support to ASN, €10.6 million for other IRSN missions
and €0.15 million for the working of the HCTISN.

Asshown in the table 3, these credits are split between
five programmes (181, 217, 333, 218 and 190) to
which must be added the annual contribution on
behalf of IRSN.

To put this into perspective, the amount of the BNI
Tax, paid to the general State budget, amounted in
2016 to €576.83 million.

This complex funding structure is detrimental to the
overall clarity of the cost of regulation. It moreover
leads to difficulties in terms of budgetary preparation,
arbitration and implementation.

4. Outlook

Evenif the Act stipulates that the share of nuclear energy
in the production of electricity is to be halved by 2025,
it will nonetheless remain considerable. The French
nuclear NPP fleet will thus continue to be one of the
largest in the world. Safety will continue to be enhanced,
with reference to the requirements applicable to the new
reactors and by learning the lessons from the Fukushima
Daiichi accident.

In the light of the unprecedented safety challenges it
faces, ASN recalls that in 2014 it asked for an additional
190 staff by the end of 2017 (125 for ASN, 65 for IRSN)

BNI Tax, additional waste taxes, additional disposal tax,
special Andra contribution and contribution to IRSN

The revenue generated by this tax, the amount of which

and research into underground disposal and storage by
the National Agency for Radioactive Waste Management

cooperation bodies situated around the disposal centre.

In addition, since 2014, ASN has been tasked
with assessing and ordering payment of the special
contribution on behalf of Andra created by Article
58 of the 2013 budget amendment Act 2013-1279
of 29th December 2013, which will be payable

up until the date of the deep geological disposal
facility's creation authorisation. In the same way as
the additional taxes, this contribution is due by BNI
licensees, as of the creation of their facility and up
until the delicensing decision. The revenue from this
contribution represented €134.06 million in 2016.

Finally, Article 96 of Act 2010-1658 of 29th December
2010 creates an annual contribution to IRSN to be
paid by BN licensees. This contribution is in particular
designed to finance the review of the safety cases
submitted by the BNI licensees. The revenue from this
confribution amounted to €62.52 million in 2016.

and a budget increase of €36 million (€21 million for
ASN, €15 million for IRSN). Even though the budget
decisions made accorded it an additional 50 staff for the
period 2015-2017 and maintained its operating credits,
ASN nonetheless remains concerned by the inadequacy
of these budgetary measures.

In the coming years, ASN will maintain strong ties - while
retaining its full independence - with the other stakeholders
involved in the oversight and information duties, in the
field of nuclear safety and radiation protection. ASN will
in particular promote the involvement of the stakeholders
in pluralistic working groups.

When preparing its resolutions, ASN relies on the opinions
and recommendations of seven Advisory Committees
of Experts (GPE). ASN aims to continue to reinforce the
guarantees of independence of the expertise on which
it relies and transparency in the process of drafting its
resolutions and decisions.

In the second half 0of 2017, ASN will also host the IAEA
follow-up mission to assess the corrective measures
taken or progress made within the framework of the
specific action plan to address the recommendations
made following the IRRS mission of November 2014.
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CHAPTER 03 - Regulations

uclear activites are highly diverse, covering any activity relating to the preparation or

utilisation of radioactive substances or ionising radiation. Nuclear activities are covered

by a legal framework that, depending on the nature of the activity and the associated

risks, aims to guarantee that, they will not be likely to be detrimental to safety, public
health or the protection of nature and the environment.

These activities are subject to the general provisions of the Public Health Code and, depending on

their nature and the risks that they involve, to a specific legal system:

* the system for Installations Classified on Environmental Protection grounds (ICPE) for those
activities covered by the list in Article L. 511-2 of the Environment Code (industrial activities
using unsealed radioactive sources, depot, storage or disposal facilities for solid ore residues, etc.);

* the Basic Nuclear Installations (BNI) system specified in Article L. 593-1 of the Environment Code;

¢ the Defence Basic Nuclear Installations (DBNI) system, which is subject to the Defence Code;

¢ the small-scale nuclear activities system for the other activities (medical or industrial activities
using ionising radiation or radioactive sources).

The transposition into French law of European Council Directive 2013/59/Euratom of 5th December
2013 setting basic standards for health protection against the hazards arising from exposure to
ionising radiation, will renovate the general legal framework for nuclear activities by 2018.

1. The general legal
framework applicable to
nuclear activities

Nuclear activities are defined in Article L. 1333-1
of the CSP (Public Health Code). They are subject
to various specific requirements aiming to protect
individuals and the environment and apply either to
all these activities, or only to certain categories. This
set of regulations is described in this chapter.

DIAGRAM 1: Drafting of radiation protection doctrine and basic standards

Assessment of scientific studies (UNSCEAR)

v v

Discussions Recommandations

(ICRU, IAEA, OECD/NEA, WHO, etc.) (CIPR)
Infernational standards Regional standards
(IAEA/ILO,/WHO,/PAHO /FAQ /NEA) European Directives

\/

National legislation
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1.1 The regulatory basis

of nuclear activities

1.1.1 Radiation protection infernational baseline

requirements

The specific legal requirements for radiation protection

are based on various standards and recommendations

issued by various international organisations. The
following in particular can be mentioned:

* The International Commission on Radiological
Protection (ICRP), anon-governmental organisation
comprising international experts from various
backgrounds, which publishes recommendations for
the protection of workers, the population and patients
against ionising radiation, based on the analysis of
available scientific and technical knowledge and that
published by the United Nations Scientific Committee
on the Effects of Atomic Radiation (UNSCEAR). The
latest ICRP recommendations were published in
2007 in ICRP Publication 103.

¢ The International Atomic Energy Agency (IAEA)
regularly publishes and revises standards in the fields
ofnuclear safety and radiation protection. The basic

# ) FOCUS

It supersedes the previous five Directives:

e Directive 89/618/Euratom of 27th November
1989 on informing the general public about
health protection measures to be applied and
steps to be taken in the event of a radiological
emergency;

e Directive 90/641 /Euratom of 4th December
1990 on the operational protection of outside
workers exposed fo the risk of ionising radiation
during their activities in controlled areas;

e Directive 96/29/Euratom of 13th May 1996
laying down basic safety standards for the
protection of the health of workers and the
general public against the dangers arising from
ionising radiation;

o Directive 97/43/Euratom of 30th June 1997
on the health protection of individuals against
the dangers of ionising radiation in relation to
medical exposure, repealing Directive 84/466/
Euratom;

e and Directive 2003/122/Euratom of
22nd December 2003 on the control
of high-activity sealed radioactive sources
and orphan sources.

The new 2013/59/Euratom Directive of 5th December 2013

CHAPTER 03 - Regulations

requirements concerning protection against ionising
radiation and the safety of radiation sources, based on
the latest ICRP recommendations (Publication 103),
were published in July 2014.

* The International Standard Organisation (ISO)
publishes international technical standards
constituting a major component of the radiation
protection system. They form the interconnection
between the principles, concepts, units of measurement
and body of regulations for which they guarantee
harmonised application.

At the European level, the EURATOM Treaty, in particular
the Articles 30 to 33, defines the procedures for drafting
EU provisions concerning protection against ionising
radiation and specifies the powers and obligations
of the European Commission with respect to their
enforcement. The corresponding Euratom Directives
are binding on the various countries, such as the new
European Council Directive 2013/59/Euratom of
5th December 2013 setting basic standards for health
protection against the hazards arising from exposure
to ionising radiation. This Directive, published in
the Official Journal of the European Union (JOUE) on
17th January 2014, repeals Directives 89/618/Euratom,
90/641/Euratom, 96/29/Euratom, 97/43/Euratom and
2003/122/Euratom.

It also takes account of the latest recommendations
from the International Commission on Radiological
Protection (ICRP 103) and the basic standards
published by IAEA. The Member States have

a period of four years in which to transpose

this Directive (the transposition deadline is set

in the case of France for 6th February 2018).

In November 2013, with the approval of the
Government, ASN set up a transposition committee
for this new Directive for which it handled
coordination and technical secretariat duties until
June 2016. The committee’s working priority was
the legislative changes to be made, in particular
to the Public Health Code. These changes were
introduced through Ordinance 2016-128 of

10th February 2016 containing various nuclear-
related provisions, as provided for in Article 128
of the Energy Transition for Green Growth Act
2015-992 of 17th August 2015.

Over and above these legislative subjects, ASN
took part in all the work initiated in 2014 to update
the regulatory parts of the Public Health Code,

the Labour Code and the Environment Code. The
publication of two decrees and of ASN opinions is
expected for the first half of 2017.
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DIAGRAM 2 : Various levels of regulation in the field of small-scale nuclear activities in France
Orientation, . e

ICRP, IAEA, WENRA Recommendations Not legally binding
European Union Directives
Parliament Ads
Government Decrees and Orders

Legally binding
ASN/
Government Technical Statutory Resolutions
Approval
ASN Individual Resolutions (Technical requirements)
ASN ASN guides: BSR* Legally binding
* Basic Safety Rules.

1.1.2 The Codes and the main Acts applicable

to the regulation of nuclear adivities in France

The legal framework for nuclear activities in France,
which has been extensively modified since 2000, will
once again be updated with the ongoing transposition
of Directive 2013/59 Euratom: Ordinance 2016-128 of
10th February 2016 containing various nuclear-related
provisions more specifically enabled the legislative
provisions of Chapter III of Title III of Book III of
the first part of the Public Health Code concerning
radiation protection to be rewritten, while retaining
the existing fundamental principles and requirements.

The Public Health Code

The provisions of Chapter III of the Ordinance of
10th February 2016, concerning nuclear activities
covered by the Public Health Code, enter into force
at a date set by decree of the Council of State, and no
later than 1st July 2017.

Article L. 1333-1 of the Public Health Code defines
nuclear activities as “activities comprising a risk of human
exposure to ionising radiation related to the use either of
an artificial source, whether substances or devices, or of
anatural source, whether natural radioactive substances
or materials containing natural radionuclides. They also
include the steps taken to protect individuals from a risk
following radioactive contamination of the environment
or products from contaminated areas or manufactured
from contaminated materials”.

Article L.1333-2 of the Public Health Code defines the
general principles of radiation protection (justification,
optimisation and limitation). These principles, described
in point 2 below, constitute guidelines for the regulatory
actions for which ASN is responsible.

ASN report on the sfate of nuclear safety and radiation protection in France in 2016

The scope of application of Chapter I1I of Title III of
Book III of the first part of the Public Health Code
includes the measures necessary to prevent or mitigate
the risks in various radiological exposure situations.
In addition to steps taken to protect individuals from
a risk following radioactive contamination of the
environment or from products from contaminated
areas or manufactured from contaminated materials,
the steps taken in a radiological emergency situation or
in the event of exposure to a natural source of ionising
radiation, radon in particular, are also concerned. All
of these steps must now meet the justification and
optimisation principles.

The administrative system described in this chapter
will change with the introduction of a simplified
intermediate authorisation procedure, called the
registration procedure, in addition to the existing
notification and authorisation procedures. These
changes will allow a graduated approach to risks to
be adopted. A specific Article (L. 1333-7) defining the
protected interests has been added. These interests are
“the protection of public health, salubrity and safety, as
well as of the environment, against the risks or detrimental
effects resulting from ionising radiation. The risks to be
considered are not only those linked to the performance of
the nuclear activity, but now also those linked to malicious
acts, from creation of the activity to the phase following
its cessation.”

The Public Health Code also institutes the radiation
protection inspectorate, in charge of verifying
compliance with its radiation protection requirements.
This inspectorate, set up and coordinated by ASN,
is presented in chapter 4. The Code also defines a
system of administrative and criminal sanctions,
described in the same chapter. Through the Ordinance
of 10th February 2016, the Code was reinforced with the
creation of a complete system of monitoring, policing
and administrative and criminal sanctions, carried



out primarily by ASN and the radiation protection
inspectors, with reference to that mentioned in Chapter1
of Title VII of Book I of the Environment Code.

Environment Code

The Environment Code defines various notions.
According to Article L.591-1 of the Environment
Code, nuclear security is a concept comprising “nuclear
safety, radiation protection, the prevention and fight against
malicious acts, and also civil protection actions in the event
of an accident”. In some texts, however, the expression
“nuclear security” remains limited to the prevention
and mitigation of malicious acts.

Nuclear safety is “the set of technical provisions and
organisational measures - related to the design, construction,
operation, shutdown and decommissioning of Basic Nuclear
Installations (BNIs), as well as the transport of radioactive
substances - which are adopted with a view to preventing

»]

accidents or limiting their effects™.

Radiation protection is defined as “the set of rules,
procedures and prevention and surveillance means aimed
at preventing or mitigating the direct or indirect harmful
effects of ionising radiation on individuals, including in
situations of environmental contamination”. Article L. 593-
42 of the Environment Code, created by the Ordinance
of 10th January 2016, specifies that “the general rules,
prescriptions and measures taken in application of this
Chapter and of Chapters V and VI for the protection of
public health, when they concern occupational radiation
protection, apply to the collective protection measures which
are the responsibility of the licensee and are designed to
ensure compliance with the principles of radiation protection
defined in Article L. 1333-2 of the Public Health Code. They
apply to the design, operation and decommissioning phases
of the installation and are without prejudice to the obligations
incumbent on the employer in application of Articles L. 4121-1
et seq. of the Labour Code”.

Nuclear transparency is defined as “the set of provisions
adopted to ensure the public’s right to reliable and accessible
information on nuclear security as defined in Article
L.591-1".

Article L. 591-2 of the Environment Code, stipulates
the State’s role in nuclear security: it “defines the nuclear
security regulations and implements the checks necessary
for their application”.

The Ordinance of 10th February 2016 supplements
this Article, stipulating that the State “ensures that
the regulations concerning nuclear safety and radiation
protection and their oversight are assessed and improved,
taking into account, where applicable, experience acquired in

1. Nuclear safety, within the meaning of Article L. 591-1 of the
Environment Code, is thus a more limited concept than that of the
objectives of the BNI legal system as described in point 3 of this
chapter.

CHAPTER 03 - Regulations

operation, lessons learned from the nuclear safety analyses
carried out for the nuclear installations in operation,
technological developments and the results of research
on nuclear safety if they are available and relevant”. In
accordance with Article L. 125-13 of the Environment
Code, “the State ensures that the public is informed of risks
linked to nuclear activities defined in the first paragraph
of Article L. 1333-1 of the Public Health Code and of
their impact on individual health and safety as well as on
the environment”. The general principles applicable
to nuclear activities are mentioned in turn in Articles
L.591-3and L. 591-4 of the Environment Code. These
principles are presented in point 1.1 of chapter 2.

Chapter T of Title IX of Book V of the Environment Code
creates ASN, defines its general duties and attributions,
and specifies its composition and operation. Its missions
are presented in points 2.3.1 and 2.3.2 of chapter 2.

Chapter V of Title IT of Book I of the Environment Code
addresses information of the public about nuclear
security. This subject is developed in greater detail
in chapter 6.

Other codes or acts containing requirements
specific to nuclear activities

The Labour Code defines specific requirements for
the protection of workers, whether or not salaried,
exposed to ionising radiation. They are presented in
point 1.2.1 of this chapter.

Chapter 11 of Title IV of Book V of the Environment
Code, which codifies Planning Act 2006-739 of
28th June 2006 concerning sustainable management
of radioactive materials and waste, sets the framework
for the management of radioactive materials and waste.
It obliges the BNI licensees to make provision for the
cost of managing their waste and spent fuel, and for
decommissioning their facilities. Chapter 16 describes
the main contributions of this act in detail.

Finally, the Defence Code contains various measures
concerning protection against malicious acts in the
nuclear field, or the regulation of defence-related
nuclear activities and installations. They are presented
in point 5.3 of this chapter.
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TECV Act

Act 2015992 of 17th August 2015 on Energy Transition
for Green Growth (TECV) comprises a title devoted

to nuclear matters (Title VI - “Reinforcing nuclear safety
and information of the public”) and a number of
provisions in Title VIl concerning the organisation of the
regulation of nuclear safety and radiation protection.

The provisions to be considered concern:

Enhanced transparency and information
of citizens

Reinforcing and expanding the roles of the Local
Information Committees (CLI)

Provision is thus made for the following (Articles L. 125-17

to L. 125-26 of the Environment Code):

e organisation of an annual public meeting by the CLI,
open to all;

¢ the possibility for the CLI to address any subject within
its field of competence (monitoring, information and
consultation concerning nuclear safety, radiation
protection and the impact of nuclear activities on
individuals and the environment);

e the possibility for the CLI Chairman to ask the licensee
(who cannot refuse) to organise visits to the nuclear
facilities;

e the possibility for the CLI Chairman to ask the licensee
(who cannot refuse, subject to an assessment of
“restoration of normal conditions of safety») to organise
visits to the facilities after a “cooling off” period
following an incident rated level 1 or higher on the INES
scale;

* mandatory consultation of the CLI for any changes
to the Off-site Emergency Plans (PPI);

* mandatory consultation of the CLI concerning
information of the persons living within the perimeter
of a PPI;

®in the case of sites located in a département on
one of the country’s borders, inclusion of members
of neighbouring states in the composition of the CLI.

Reinforcement of certain information procedures

e with the principle of regular information, at the expense
of the licensee, of persons living within the perimeter
of a PPI (concerning the nature of the accident risks and
the envisaged consequences, the safety measures and
the steps to be taken in application of this plan)

(Article L. 125-16-1 of the Environment Code);

e with the holding of a public inquiry on the measures
proposed by the licensee during the periodic safety
review of the NPP reactors after their 35th year of
operation (Article L. 593-19 of the Environment Code).

ASN report on the sfate of nuclear safety and radiation protection in France in 2016

Confirmation of the BNI System
Management of subcontracting

* New Article L. 593-6-1 of the Environment Code
strengthens the rule preventing the licensee from
delegating the surveillance of outside contractors
performing an activity that is important for the protection
of the interests mentioned in Article L. 593-1 of the
Environment Code. This ban which is included in the
BNI Order of 7th February 2012 setting out the general
rules for BNIs now carries legislative weight.

* This same Article makes it possible for a Decree by
the Council of State to circumscribe or limit the use of
contracting or subcontracting for the performance of
certain activities important for the protection of interests
(see box «Understand» Regulatory management of
subcontracting, point 3.1.3).

Evolution in the BNI authorisation system

o Articles L. 593-14 and L. 593-15 of the Environment
Code use the same terminology as the system
of Installations Classified on Environmental Protection
grounds (ICPE).

o The “substantial” modifications (previously referred
to as “significant”) are those modifications requiring
a new and complete authorisation procedure with
public inquiry (Article L. 593-14 of the Environment
Code).

o The “significant” modifications now represent
modifications with a more limited impact on the
protfection of the interests mentioned in Article L. 593-1
of the Environment Code. Arficle L. 593-15 of the
same Code states that “significant” modifications
are "depending on their importance” subject to
authorisation by ASN or notification to it and that these
“significant” modifications “may be opened to public
consultation” (see point 3.3.5).

|u

Renovation of the BN final shutdown and decommissioning
system

e The principle of immediate dismantling is enshrined
in law (Article L. 593-25).

¢ The law differentiates between final shutdown
and decommissioning of a BNI.

o The final shutdown of a BNl is the responsibility of
the licensee, who must notify the Minister responsible
for Nuclear Safety and ASN of the date no later than
two years (or less if justified) prior to final shutdown.
As of this date, the installation is considered to have
final shutdown status and must be decommissioned
(Article L. 593-26).

® Decommissioning (time-frame and procedures) is
prescribed (and no longer authorised) by Decree
(Article L. 593-28).

® An installation which has ceased to function for two
consecutive years is considered to be finally shut down
(Article L. 593-24).



Clarification of the organisation of the oversight
of nuclear safety and radiation protection by
ASN and IRSN

The law enshrines the Institute for Radiation Protection
and Nuclear Safety (IRSN) in the Environment Code
(new Avrticles L. 592-41 to L. 592-45). It clarifies the
organisation of the oversight of nuclear safety and
radiation protection between ASN and IRSN.

The law gives IRSN “research and expert assessment
duties in the field of nuclear safety defined in Article
L.591-1 of the Environment Code” (that is nuclear safety,
radiation protfection, prevention and combating of
malicious acts, and civil protection actions in the event of
an accident).

The law requires that ASN draw on IRSN expertise in

the performance of its regulation of nuclear safety and
radiation protection. In order to guarantee that IRSN's
expert assessment capacity matches ASN's requirements,
the law requires that the latter offer guidance for IRSN's
strafegic programming with respect to this technical
support and that its chairman be a member of the
Institute’s board.

Article L. 592-43 of the Environment Code introduces the
principle of publication of all the opinions issued by IRSN
at the request of ASN.

“Early” entry into force in French law

of the protocols signed on 12th February 2004,
reinforcing the Paris Convention

of 29th July 1960 and the Brussels Convention
of 31st January 1963 concerning civil liability
in the field of nuclear energy

By modifying Articles L. 597-2 et seq. of the Environment
Code, the Act of 17th August 20135 reinforces the civil
liability of the licensees in the event of damage linked to
a nuclear activity. Without waiting for entry into force of
the 2004 protocols related fo their ratification by all the
States of the European Union, this modification enforces
certain provisions of the 2004 protocols, significantly
re-evaluating the liability ceilings, which are raised

from €23 million to €70 million for “low risk facilities”
and from €91.50 million to €700 million for the other
facilities. The law also extends its scope of application to

new categories of installations (for example certain ICPE).

CHAPTER 03 - Regulations

Interconnection between the BNI System
and the Energy Code

The Energy Code stipulates that authorisation is

required for the operation of any electricity generating
installation. For nuclear installations generating electricity,
this authorisation is obtained independently of the
commissioning authorisation granted by ASN pursuant

to the Environment Code.

As the nuclear electricity generating capacity is capped
at 63.2 gigawatts by law (Article L. 311-5-6 of the Energy
Code), Article L. 311-5-5 of this same Code stipulates
that it is impossible fo issue an operating authorisation
pursuant to the Energy Code when this would have the
effect of exceeding this maximum.

As the 63.2 GW cap corresponds to the installed power
in France, commissioning of new nuclear power reactors
would thus imply the need to revoke the generating
authorisation for existing reactors up to the value of the
power of the new reactor.

Revocation of the operating authorisation would

lead to shutdown of the installation and, after a

two-year period, would thereby lead fo its final shutdown
pursuant fo Articles L. 593-24 and following of the
Environment Code.

The same Article L. 311-5-6 of the Energy Code also
stipulates that when a nuclear power installation is subject
to the BNI System, the operating authorisation application
in accordance with the Energy Code must be submitted
no later than 18 months before commissioning (as
determined in the Environment Code) and, in any case,
no later than 18 months before the commissioning date
mentioned in its creation authorisation decree.

An authorisation led to the Ordinance of 10th February
2016.
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The other regulations concerning nuclear activities

Some nuclear activities are subject to a variety of rules
with the same goal of protecting individuals and the
environment as the above-mentioned regulations,
but with a scope that is not limited to the nuclear
field alone. This for example includes International
Conventions, European or Environment Code
provisions concerning impact assessments, public
information and consultation, and the regulations
governing hazardous materials transport or pressure
equipment. The applicability of some of these rules
to nuclear activities is mentioned in the applicable
chapters of this report.

Signed on 25th June 1998 in Aarhus (Denmark),
the Convention on Access to Information, Public
Participation in Decision-making and Access to Justice
in Environmental Matters (Aarhus Convention), was
ratified by France on 8th July 2002 and entered into
force in France on 6th October 2002. With the aim of
helping to protect the right to live in a clean environment
that guarantees health and wellbeing, the signatory
States guarantee the right of access to information
about the environment, public participation in the
decision-making process and access to justice in
environmental matters.

In line with the Aarhus Convention, Article 7 of the
Environment Charter states that “everyone has the right,
within the conditions and limits defined by the law [...]
to take part in the drafting of public decisions with an
impact on the environment”. Most of the resolutions
issued by ASN, whether statutory or individual, fall
within this category.

ArticlesL. 123-19-1and L. 123-19-2 of the Environment
Code set the conditions and limits for implementation
of the principle of public participation in the statutory
and individual resolutions with an impact on the
environment. In both cases, these are “subsidiary”
public participation procedures, in other words,
procedures which apply if specific texts do not stipulate
a particular procedure.

For statutory resolutions with an impact on the
environment, Article L. 123-19-1 of the Environment
Code requires that the draft resolution be made available
to the public in electronic format for a time which
may not be less than 21 days, except in the event of
urgency relating to protection of the environment,
public health or public order.

For individual resolutions with a direct or significant
impact on the environment, Article L. 123-19-2 of the
Environment Code, requires that the draft resolution or,
when the resolution is issued on request, the application
file, be made available to the public in electronic format
for a time that may not be less than 15 days except
in the case of urgency relating to protection of the
environment, public health, or public order.
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ASN has adopted a structured approach towards
implementing this procedure for public participation
in the drafting of its resolutions (see chapter 6).

1.2 The regulations applicable

to the various categories of individuals

and the various situations involving
exposure to ionising radiation

The various exposure levels and limits set by the
regulations are presented in the appendix to this chapter.

1.2.1 General protection of workers

The Labour Code contains various specific provisions
for the protection of workers, whether or not salaried,
exposed to ionising radiation (Title V of Book IV of part IV)
which supplement the general prevention principles.
Itestablishes a link with the three radiation protection
principles contained in the Public Health Code.

Its legislative part is only little affected by the
transposition of Directive 2013/59/Euratom. However,
it does require that the authorisations issued by ASN
in accordance with the BNI Systems and the Public
Health Code be examined on the basis of information
concerning occupational exposure, thus making it
necessary to clarify the responsibilities of the employer
and those of the party responsible for a corresponding
nuclear activity. Articles L.1333-27 of the Public
Health Code and L.593-41 of the Environment Code
were thus introduced. They specify that the general
rules, prescriptions, means and measures aimed at
protecting the health of workers from ionising radiation,
implemented pursuant to the Public Health Code and
BNI System, concern the collective protection measures
to be taken by the party responsible for a nuclear activity
and designed to ensure compliance with the radiation
protection principles defined in Article L. 1333-2 of
the Public Health Code. These measures concern the
design, operation and decommissioning phases of the
installation and are without prejudice to the obligations
incumbent on the employer in application of Articles
L.4121-1 et seq. of the Labour Code.

A General Directorate for Labour/ASN joint Circular
No. 4 of 21st April 2010 indicates the conditions
of application of the provisions of the Labour Code
concerning the radiation protection of workers.

Articles R. 4451-1 to R. 4451-144 of the Labour Code
create a single radiation protection system for all workers
(whether salaried or not) liable to be exposed to ionising
radiation during the course of their professional activities.
The updating of this regulatory part of the Labour Code
is under way (decree awaiting publication, see box).
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The changes to the Labour Code are not simply the

transposition of new provisions of the 5th December
2013 Directive, but also propose a total overhaul of
the provisions of the Labour Code, with a search for

years at the request of the General Directorate for

closely to the actual potential risks facing the workers.

Dose limits. For workers liable to be exposed to
ionising radiation, the draft decree maintains
the annual effective dose limit of 20 mSv (for

greater efficiency, in the light of the work done in recent

Labour (DGT) and ASN, to tailor the requirements more

12 consecutive months). However, the dose equivalent
limit of 150 mSv for 12 consecutive months for the lens
of the eye will be lowered to 20 mSv per year in 2023,
with an interim cumulative value of 100 mSv over

5 years, provided that the dose received during the
course of one year does not exceed 50 mSv.

Advice. In the small-scale nuclear sector, the employer
advisory system is now based on the following, as
chosen by the employer:
o either on the Person Competent in Radiation
protection (PCR) who continues fo benefit from
a certificate issued by a certified organisation;
e or on a certified competent organisation
(the certification parameters have yet to be defined
by Order), which puts an end to the possibility of
resorting to an external PCR (who only intervened
for activities requiring notification).

The advisory role. The duties of the PCR and the
external organisation are extended to questions
concerning profection of the population and the
environment (this will require amendments to the Public

Health Code).

In BNIs, the PCR is replaced by an organisation based
on one or more “centres of competence” (group of
designated experts). This internal organisation requires
ASN approval under the existing procedures of the BNI
System. To this effect, provisions will be introduced into

Decree 2007-1557 of 2nd November 2007 relative to

basic nuclear installations and to the regulation of the
transport of radioactive substances in terms of nuclear

safety.

The following provisions of the Labour Code should
be mentioned:

application of the optimisation principle to the equipment,
processes and work organisation (Articles R. 4451-7
to R. 4451-11), which leads to clarification of where
responsibilities lie and how information is circulated
between the head of the facility, the employer, in particular
when he or she is not the head of the facility, and the
radiation protection officer;

the annual dose limit (ArticlesR. 4451-12 to 4451-15)
setat 20 mSv for 12 consecutive months, barring waivers

The draft decree modifying the Labour Code (what will change)
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Radiation protection checks. Internal radiation
protection checks (measurement of dose rate,
contamination, etc.) are performed at a frequency
determined by the employer. An order will specify the
activities for which external checks will be required for
radiation protection organisations.

With a view to simplification and with the consent of
ASN, the approval of organisations responsible for
occupational dosimetry is scrapped. Only the existing
accreditation system and the obligation to take part

in the inferlaboratory tests organised by IRSN are
maintained.

Radon in the workplace. The monitoring of exposure to
radon is extended to all workplaces within the priority
zones (only underground environments were already
subject to mandatory surveillance). The employer
decides on the measurement means, the intervention
by organisations approved by ASN is no longer an
obligation unless values in excess of 1,000 becquerels
per cubic metre (Bq/m?) were brought fo light during
the risk assessment performed by the employer.

The reference level for radon in the workplace

is lowered to 300 Bg/m? from 400 Bq/m®.

If measurements exceeding 1,000 Bqg/m® are

recorded, the workers would be considered as
category A or B exposed workers.

Respondents in an emergency situation. The provisions
of the Public Health Code concerning the health

and safety of workers intervening in a radiological
emergency situation are transferred in full o the Labour
Code. This should allow harmonised implementation
of the provisions applicable to workers infervening in a
radiological emergency situation, whether on the site
of the accident, within the perimeter of the facility, or
outside in the areas in which special measures have
been taken to protect the populations. The two groups
of respondents are however retained, with exposure
reference levels of 100 mSv and, in exceptional
situations, of 500 mSv (instead of 300 mSv).

resulting from exceptional exposure levels justified in
advance, or emergency occupational exposure levels;

the dose limits for pregnant women (Article D. 4152-5)
or more accurately for the unborn child (1 mSv for the
period from the declaration of pregnancy up until birth).
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Zoning

Provisions concerning the demarcation of monitored
areas, controlled areas and specially regulated areas
(subject to special checks) were issued, regardless
of the activity sector, by the Order of 15th May
2006. This Order also defines the health, safety and
maintenance rules to be observed in these zones. It
will be revised in depth following the publication
of the decree updating the regulatory part of the
Labour Code.

When defining the regulated zones, different levels of
protection are taken into account: the effective dose for
external exposure and, as applicable, internal exposure
of the whole body; the equivalent doses for external
exposure of the extremities and, as applicable, the
dose rates for the whole body. A General Directorate
for Labour/ASN joint circular of 18th January 2008
specifies the implementation procedures.

Person Competent in Radiation protection (PCR)

The Person Competent in Radiation protection (PCR)
is placed under the responsibility of the employer
and tasked with numerous radiation protection
duties, including optimisation, implementation of
radiological monitoring, information about risks, but
also demarcation of regulated areas and job analyses.

The Order of 26th October 2005 concerning PCR
training procedures and trainer certification was
repealed by the Order of 24th December 2013, on the
basis of the recommendations issued by the Advisory
Committee of Experts for Radiation Protection for
the Medical and Forensic Applications of Ionising
Radiation (GPMED) and the Advisory Committee
of Experts for Radiation Protection for Industrial
Applications and Research into lonising Radiation and
the Environment (GPRADE). This Order defined the
new conditions of training of the PCR. The number
of days of training was modified according to the
potential risks, with an increase in the number of
days for the most complex installations or those with
the highest risk. It will be supplemented following
the publication of the decree updating the regulatory
part of the Labour Code, according to the new duties
entrusted to the PCR.

Radiation protection checks

These radiation protection technical checks concern
sources and devices emitting ionising radiation, the
ambient environment, measuring instruments and
protection and alarm devices, management of sources
and of any waste and effluents produced. Some of
these controls are carried out as part of the licensee’s
in-house inspection processes and some by outside
organisations. These external controls can be entrusted
to the French Institute for Radiation Protection and
Nuclear Safety (IRSN), to the department with
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competence for radiation protection or to organisations
approved under application of Article R. 1333-97 of
the Public Health Code. The nature and frequency of
the radiation protection technical checks are defined
by ASN resolution 2010-DC-0175 of 4th February
2010 (this approved decision will be replaced by an
Interministerial Order, with a significant reduction
in the frequency of the checks).

Radon in the workplace

(See point 2.3.1).

1.2.2 General protection of the general public

Apart from the special radiation protection measures
included in individual nuclear activity licenses for the
benefit of the general public and the workers, a number
of general measures included in the Public Health
Code help to protect the public against the dangers
of ionising radiation. This regulatory part under the
Public Health Code is currently being updated (decree
pending publication, see box).

Public dose limits

The annual effective dose limit (Article R. 1333-8 of the
Public Health Code) received by a member of the public
as a result of nuclear activities, is set at 1 mSv/year; the
equivalent dose limits for the lens of the eye and the skin
aresetat 15 mSv/year and 50 mSv/year respectively. These
limits are not modified by the draft decree amending
the Public Health Code. The calculation method for the
effective and equivalent dose rates and the methods used
to estimate the dosimetric impact on a population are
defined by the Ministerial Order of 1st September 2003.

Radioactivity in consumer goods and construction
materials

The intentional addition of natural or artificial
radionuclides in all consumer goods and construction
materials is prohibited (Article R. 1333-2 of the Public
Health Code). Waivers may however be granted by
the Minister of Health after receiving the opinion
of the French High Council for Public Health and
ASN, except with respect to foodstuffs and materials
placed in contact with them, cosmetic products,
toys and personal ornaments. The Interministerial
Order of 5th May 2009 specifies the content of the
waiver application file and the consumer information
procedures stipulated in Article R. 1333-5 of the
Public Health Code. This waiver arrangement was
used in 2011 to cover the gradual phase-out of
ionisation smoke detectors (see chapter 10) used in
fire protection. This prohibition principle does not
concern the radionuclides naturally present in the
initial components or in the additives used to prepare
foodstuffs (for example potassium-40 in milk) or for
the manufacture of constituent materials of consumer



goods or construction products (for example: uranium
and its daughter products in granite).

Furthermore, the use of materials or waste from a
nuclear activity is also prohibited, when they are
contaminated or likely to have been contaminated
by radionuclides, including by activation, as a result
of this activity.

Further to a proposal from ASN, the French High
Committee for Transparency and Information on
Nuclear Security (HCTISN) set up a working group
for the information and consultation procedures in the
event of a request for waivers concerning the ban on
the intentional addition of radionuclides in consumer
goods or construction products (see chapter 6).

These provisions will be updated by the draft decree
amending the Public Health Code (see box).

Radioactivity and the environment

A National Network for the Measurement of
Environmental Radioactivity (RNM) was set up in
2002 (Article R. 1333-11 of the Public Health Code). A
centralised system for collection of these measurements
was implemented in 2009. The data collected must
be used to help estimate the doses received by the
population. The network’s orientations are defined
by ASN and it is managed by IRSN (ASN resolution
2008-DC-0099 of 29th April 2008, amended, on the
organisation of a national network for the measurement
of environmental radioactivity and setting the conditions
for laboratory approval). To guarantee the quality of
the measurements, the laboratories in this network
must meet approval criteria, which in particular include
participation in inter-comparison benchmarking tests.

A detailed presentation of the RNM (www.mesure-
radioactivite.fr) is given in chapter 4.

The radiological quality of water intended for
human consumption

Pursuant to Article R. 1321-3 of the Public Health Code,
water intended for human consumption is subject
to radiological quality inspection. The monitoring
procedures are specified in the Order of 12th May 2004.
They form part of the sanitary monitoring carried out
by the Regional Health Agencies (ARS). The Order of
11th January 2007 concerning water quality limits
and benchmarks introduces four radiological quality
indicators for water intended for human consumption.
With regard to the transposition of Council Directive
2013/51/Euratom of 22nd October 2013 which sets
requirements for protecting the health of the population
with respect to radioactive substances in water intended
for human consumption, the Order of 11th January
2007 was modified by the Order of 9th December 2015
(Order modifying several Orders concerning water
intended for human consumption issued pursuant to
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ArticlesR.1321-2,R. 1321-3,R. 1321-7,R. 1321-20,
R. 1321-21and R. 1321-38 of the Public Health Code)
thereby introducing a quality reference for radon in
groundwater.

The Order of 9th December 2015 also sets procedures
for measuring radon in water intended for human
consumption, including packaged water, with the
exception of natural mineral water, and in water
used in a food company which does not come from
the public mains supply, for the purposes of health
checks pursuant to Articles R. 1321-10, R. 1321-15
and R. 1321-16 of the Public Health Code.

The indicators and the limits adopted are the total
alpha activity (0.1 Bg/L), the total residual beta
activity (1 Bg/L), the tritium activity (100 Bg/L) and
the indicative dose (0.1mSv/year) The quality reference
for radon is 100 Bq/L.

The Circular from the General Directorate for Health
(DGS) dated 13th June 2007, accompanied by
recommendations from ASN, specifies the policy
underpinning this regulation. It will need to be
supplemented to take account of the question of radon
in water intended for consumption (work in progress).

Radiological quality of foodstuffs

Restrictions on the consumption or sale of foodstuffs
may be necessary in the event of an accident or of any
other radiological emergency situation.

In Europe, these restrictions are determined by Council
Regulation 2016/52/Euratom of 15th January 2016,
laying down maximum permitted levels of radioactive
contamination of foodstuffs and livestock feedstuffs. The
maximum permitted levels were defined to “safeguard
the health of the population while maintaining the unified
nature of the market”.

In the event of a nuclear accident, “automatic”
application of this regulation cannot exceed a period
of three months, after which it will be superseded by
specific measures (see the regulation specific to the
Chernobyl accident, the values of which are given
in the appendix). Following the accident which
struck Fukushima Daiichi on 11th March 2011, this
system was activated by the European Commission
on numerous occasions between 2011 and 2013, to
take account of the changing radiological situation in
the regions concerned” For example, in the EUs first
post-Fukushima regulation (297/2011 of 25th March
2011), the maximum permitted levels for 134/137Cs
in milk were 1,000 Bg/L as stipulated in Euratom
regulation 3954/87. They were lowered a first time

2. European regulation (EU) 297/2011, then modified by
regulations 351/2011, 506/2011, 657/2011, 961/2011, 1371/2011,
284/2012, 561/2012, 996/2012 and 495/2013.
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in April 2011 to 200 Bg/L and then a second time in
April 2012 to 50 Bg/L, in line with the lowering of
the maximum permitted levels in Japan.

Radioactive waste and effluents

Management of waste and effluents from BNIs and
Installations Classified on Environmental Protection
grounds (ICPEs) is subject to the provisions of the
special regulations concerning these installations (for
BNIs, see point 3.4.4). For the management of waste
and effluents from other establishments, including
hospitals (Article R. 1333-12 of the Public Health
Code), general rules are established in ASN resolution
2008-DC-0095 of 29th January 2008. These effluents
and waste must be disposed of in duly authorised
facilities, unless there are special provisions for on-site
organisation and monitoring of their radioactive decay
(this concerns radionuclides with a radioactive half-
life of less than 100 days).

French policy for the management of very low level
waste in BNIs and facilities subject to the Public Health
Code is clear and protective: it makes no provision
fora “clearance level” for this waste (in other words a
generic radioactivity level below which effluents and
waste produced by a nuclear activity can be disposed of
without control), but on the contrary ensures that they
are managed in a special stream to ensure traceability.
ASN considers that the use of clearance levels would
have three major drawbacks:
» the difficulty in having internationally defined levels
accepted nationally;
+ the difficulty in controlling the clearance of this waste;
» and the incentive to dilute this waste in the
environment.

1.2.3 Protection of persons in a radiological

emergency situation

The general public is protected against the hazards
of ionising radiation in the event of an accident or
of radiological emergency situations through the
implementation of specific actions (or countermeasures)
appropriate to the nature and scale of the exposure. In
the particular case of nuclear accidents, these actions
were defined in the government Circular of 10th March
2000 which amended the Off-site Emergency Plans (PPI)
applicable to BNIs, by expressing intervention levels in
terms of doses. These levels constitute reference points
for the public authorities (Prefects) who have to decide
locally, on a case-by case basis, what action is to be taken.

Reference and intervention levels

The intervention levels were updated in 2009 by ASN
statutory resolution 2009-DC-0153 of 18th August
2009, with a reduction of the level concerning exposure
of the thyroid. Henceforth, the protection measures to be

ASN report on the sfate of nuclear safety and radiation protection in France in 2016

taken in an emergency situation, and the corresponding

intervention levels, are:

« sheltering, if the predicted effective dose from the
releases exceeds 10mSv;

* evacuation, if the predicted effective dose from the
releases exceeds 50mSv;

 administration of Thyroid Blocking stable Todine
(TBI) when the predicted equivalent dose to the
thyroid from the releases is liable to exceed 50mSv.

The regulatory exposure limits set by the Labour Code
do not apply to emergency workers. On the basis of the
optimisation principle, “reference levels”, comparable
to guideline values to be considered for the performance
of any intervention in circumstances such as these,
are defined by the regulations (Article R. 1333-84 and

R. 1333-86 of the Public Health Code). Two groups

of emergency workers are thus defined:

¢ The first group comprises the personnel making
up the special technical or medical response teams
set up to deal with aradiological emergency. These
personnel benefit from radiological surveillance,
a medical aptitude check-up, special training
and equipment appropriate to the nature of the
radiological risk.

* The second group comprises personnel who are not
members of the special response teams but who are
called in on the basis of their expertise. They are
given appropriate information.

The reference individual exposure levels for the workers,
expressed in terms of effective dose, should be set as
follows:

¢ The effective dose which may be received by personnel
in group 11is 100 mSv. It is set at 300 mSv when the
intervention measure is aimed at protecting other
people.

* The effective dose which may be received by personnel
in group 2 is 10 mSv. In exceptional circumstances,
volunteers informed of the risks involved in their
acts may exceed the reference levels, in order to
save human life.

The system concerning response personnel is to be
transferred to the Labour Code and updated (see box
page 97).

Public information in a radiological emergency

The ways in which the general public is informed in
a radiological emergency situation are covered by a
specific EU Directive (Directive 89/618/Euratom of
27th November 1989 on informing the general public
about health protection measures to be applied and steps
to be taken in the event of a radiological emergency).
This Directive was transposed into French Law by Decree
2005-1158 of 13th September 2005 concerning the
Off-site Emergency Plans for certain fixed structures
or installations, implementing Article 15 of Act
2004-811 of 13th August 2004 on the modernisation
of civil protection.
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The changes to the Public Health Code are not
simply the transposition of new dispositions of the
5th December 2013 Directive but they also propose
a complete overhaul of the regulatory provisions,

in the light of the experience acquired during their
implementation and monitoring.

The ban on the addition of radioactive substances

The principle of the ban on the addition of radioactive

substances to foodstuffs, consumer goods and building

materials is maintained:

® A waiver nonetheless remains possible except for
foodstuffs, animal feedstuffs, materials placed in
contact with foodstuffs or animal feedstuffs, or water
intended for human consumption, toys, jewellery,
clothing accessories, cosmetic products or bodily
hygiene products.

o This ban also applies fo the infroduction into
building materials of substances containing natural
radionuclides at concentrations higher than the
exemption levels defined by decree. It should also
be noted that the natural radioactivity in building
materials is now regulated, with an obligation to
measure the natural radionuclides, along with any
usage restrictions.

Justification

Any “new” nuclear activities shall be justified (the
principle is enshrined in law). In this respect, an order
shall give a classification of the existing activities,

per category, considered in principle to be justified
(because not prohibited). The demonstration of
justification shall be required if the new activity does
not fall into any of the defined categories.

Two Orders specify these measures:

the Order of 4th November 2005 concerning public
information in the event of a radiological emergency
situation,;

the Order of 8th December 2005 concerning the
medical aptitude check-up, radiological surveillance
and training or information of the personnel involved
in managing a radiological emergency situation.

1.2.4 Protection of the general public in a long-term

exposure situation

The contamination of sites by radioactive substances
is the result of a nuclear activity in the remote or
more recent past (use of unsealed sources, radium
industry, etc.) or an industrial activity utilising raw
materials containing non-negligible quantities of

The draft decree modifying the Public Health Code (what will change)
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Optimisation

For nuclear activities, it is possible to set a «dose
constraint» for implementation of the optimisation
principle on the emitting source, o ensure protection of
the population and the environment. This requirement
would supplement the obligation of meeting the
annual limit of T mSv/year (which takes account of the
possible addition of the combined impacts of several
nuclear activities). An analysis is currently in progress,
based on the opinions of the GPRADE, to identify the
activities likely to be concerned.

Reference levels

Reference levels were infroduced by the Ordinance

of 10th February 2016. When used in the case

of radiological emergency and post-accident

situations, exposure situations following radiological

contamination of the environment, or natural radiation
exposure situations (radon for example), they constitute

a “benchmark” in the optimisation process. The upper

bound values of the Euratom Directive were chosen:

© 100 mSv/year for exposure of the populations in a
radiological emergency situation, while retaining
the current response levels of 50 mSv and 10 mSv
for the duration of the releases, when deciding on
evacuation or sheltering;

20 mSv the first year, for management of the post-
accident phase, with a gradual reduction over the
following years, eventually reaching 1 mSv/year;

1 mSv/year for the management of polluted sites and
soils (outside post-accident situations);

© 300 Bq/m? for exposure to radon.

natural radionuclides of the uranium or thorium family
(activity generating exposure to “enhanced” natural
radiation, see point 2.3.2). Most of these sites are listed
in the inventory sent out and updated periodically by
the French National Agency for Radioactive Waste
Management (Andra).

The contamination of the sites can also be the result
of accidental releases of radioactive substances into
the environment (see chapter 5).

These different exposure situations are qualified as
“lasting exposure” in the Public Health Code (since
2007, ICRP publication 103 uses the expression
“existing exposure situation”). In accordance with the
international texts, for these situations, no exposure limit
for the general public has been set at the regulatory level,
as the management of these sites is chiefly based on a
case-by-case application of the optimisation principle.
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A guide on the management of sites potentially polluted
by radioactive substances (published in December
2011), drafted under the coordination of ASN and
the Ministry of the Environment, assisted by IRSN,
describes how to deal with the various situations
that could be encountered in the framework of the
remediation of sites (potentially) contaminated by
radioactive substances.

2. Regulatory requirements
applicable to small-scale
nudear activities

The expression “small-scale nuclear” refers to
medical, industrial and research applications of
ionising radiation when not covered by the BNI or
ICPE systems. This more specifically concerns the
manufacture, possession, distribution — including
import and export — and use of radionuclides or
products and devices containing them.

# ) FOCUS

The European Directive of 5th December 2013
provides for a more graduated approach to
regulatory oversight as applied to nuclear

particularly make it possible to implement a third
system, between notification and authorisation: this
is the simplified authorisation system, referred to
as the “registration system”. Nuclear activities will
thus be broken down into:
e activities with risks or detrimental effects that
are moderate, or which could be prevented
by compliance with the general prescriptions,
without it being necessary to examine an
authorisation application file. These nuclear
activities are subject to notification;
e activities with risks or detrimental effects that
are severe but which could be prevented by

to each type of nuclear activity concerned,
but, owing to the potential consequences, said
compliance shall be substantiated prior to
implementation. These nuclear activities are
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Impact of the transposition of the BSS Directive on the administrative systems
applicable to small-scale nuclear activities

activities. Its transposition into French Law will more

compliance with the general prescriptions specific

2.1 Procedures and rules applicable
to small-scale nuclear activities

The procedures and rules applicable to small-scale
nuclear activities, when they are not the beneficiaries of
an exemption, are described in section 3 of Chapter I11
of Title III of Book III of the first part of the Public
Health Code. ASN issues licenses and approvals and
is responsible for registration. Notifications are filed
with the ASN regional divisions.

2.1.1 The licensing system

The licensing system applies indiscriminately to
companies or facilities which have and use radionuclides
on-site, and to those that trade in them or use them
without directly possessing them.

The ASN license may be issued for a limited period and
may be renewed. The license application or notification
is made with a form that can be downloaded from the
www.asn.fr website or obtained from the ASN regional
divisions. The conditions for filing license applications,
established by Articles R. 1333-23 et seq. of the
Public Health Code, are set out by ASN resolution
2010-DC-192 of 22nd July 2010, which establishes
the content of the dossiers enclosed with the license
application. The requirements applicable to the medical
and non-medical fields are harmonised.

subject to the registration system; In the event of
non-compliance with the general prescriptions,
ASN may refuse the registration of a nuclear
activity;

o the other activities with severe risks of detrimental
effects, which will be subject to the authorisation
system. The authorisation application shall in
particular comprise a file to demonstrate the
protection of public health and safety, as well as
of the environment. The authorisation or license
shall set out individual prescriptions specific to the
nuclear activity.

For 2017, ASN is preparing a list giving the
breakdown of the various categories of nuclear
activities into these three systems, the definition

of general prescriptions applicable to some of
these activities and the definition of the content of
the notification and registration application files
(simple justification of compliance with the general
prescriptions) or authorisation application files
(demonstration of protection of interests).




The forms implementing the resolutions have been
available on-line since 2011 and are regularly updated.

It should be noted that the licenses issued under the
authorisation systems for BNI, ICPE and Mining Code
industries (for ICPE and Mining Code industries,
the license is issued by the Prefect) constitute the
authorisation for manufacturing or owning ionising
radiation sources (see chapter 10), but do not constitute
exemption from compliance with the provisions of
the Public Health Code.

Licensing in the medical and research field
involving human beings

ASN issues licenses for the use of radionuclides,
products or devices containing them, used in nuclear
medicine, brachytherapy, and for the use of particle
accelerators in external radiotherapy and computed
tomography devices. For medical applications and
biomedical research, owing to specific patient radiation
protection issues, the decision was taken not to use
the clearance levels given in the Public Health Code;
the licensing system thus comprises no exemptions.

Licensing of non-medical activities

ASN is responsible for issuing licenses for industrial

and non-medical research applications. This concerns:

* the import, export and distribution of radionuclides
and products or devices containing them;

¢ the manufacture, possession and use of radionuclides,
products or devices containing them, devices emitting
ionising radiation, the use of accelerators other
than electron microscopes and the irradiation of
products of any nature, including foodstuffs, with
the exception of activities which are licensed under
the terms of the Mining Code, the BNI legal system
or that applicable to ICPEs.

The licence exemption criteria are given in the appendix
to the Public Health Code (Table A, appendix 13-8).

Exemption will be possible if one of the following

conditions is met:

* the total quantity of radionuclides possessed is less
than the exemption values in Bg;

¢ the radionuclide concentrations are less than the
exemption values in Bq/kg.

2.1.2 The registration system

The Ordinance transposing Directive 2013/59/Euratom of
5th December 2013 introduces a simplified authorisation
system known as “registration”. This system can be
utilised for nuclear activities representing serious risks or
detrimental effects for the interests mentioned in Article
L.1333-7, when these risks and detrimental effects can,
in principle and in the light of the characteristics of these
activities and the conditions of their implementation, be
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prevented by compliance with the general prescriptions.
Utilisation of this new system will require relevant
regulations and, for the activities concerned, the drafting
of general prescriptions.

2.1.3 The notification system

The list of activities requiring notification pursuant
to Article R.1333-19-1 of the Public Health Code was
updated in 2009 by ASN resolution 2009-DC-0146
of 16th July 2009, supplemented by ASN resolution
2009-DC-0162 of 20th October 2009. As in low-dose
medical radiology, radiology in veterinary practices is
included in the activities requiring notification. It is added
to the list of non-medical activities requiring notification,
pursuant to Article R.1333-19-3 of the Public Health Code.

The resolution of 16th July 2009 was modified in 2015
(resolution of 10th November 2015) in order to add
X-ray generators used for irradiation of blood products.

ASN acknowledges receipt of the notification filed
by the natural or artificial person responsible for the
nuclear activity. As the maximum validity period for a
notification has been abolished, a new notification for
activities requiring regular notification only becomes
necessary if significant changes have been made to the
installation (replacement or addition of an appliance,
transfer or substantial modification of the premises or
change in party responsible for the nuclear activity).

Finally, the X-ray facilities used for forensic procedures
(forexample, radiological examination to determine the
skeletal age of an individual, use of X-rays to detect objects
hidden within the human body, etc.), are regulated by
the licensing or notification system applicable to facilities
designed for medical uses, depending on the type of
equipment used (see point 2.2).

2.1.4 Llicensing the suppliers of ionising

radiation sources

ASN resolution 2008-DC-0109 of 19th August 2008
concerns the licensing system for the distribution,
import and/or export of radionuclides and products
or devices containing them. This resolution covers
productsintended for industrial and research purposes,
but also health products: drugs containing radionuclides
(radiopharmaceutical drugs, precursors and generators),
medical devices (gamma-ray teletherapy devices,
brachytherapy sources and associated applicators,
blood product irradiators, etc.) and in vitro diagnosis
medical devices (for radioimmunology assay).

ASN resolution 2008-DC-0108 of 19th August 2008
concerns the license to possess and use a particle
accelerator (cyclotron) and the manufacture of
radiopharmaceuticals containing a positron emitter.
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2.1.5 Approval of radiation protection fechnical

supervision organisations

Technical supervision of the radiation protection
organisation, including supervision of the management
of radioactive sources and any associated waste,
is entrusted to approved organisations (Article
R. 1333-97 of the Public Health Code). The conditions
and procedures for approval of these organisations are
set by ASN resolution 2010-DC-0191 of 22nd July
2010. ASN is responsible for issuing these approvals.
The list of approved organisations is available on the
ASN website (www.asn.fr). The nature and frequency of
the radiation protection technical checks are defined in
the ASN resolution mentioned in point 1.2.1.

2.1.6 The rules for the design of facilities

ASN technical resolutions, subject to approval by the
Ministers responsible for Radiation Protection, may be
adopted to determine the design and operating rules
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for facilities in which sources of ionising radiation
are used.

With regard to the design of the facilities, the Union
technique de Uélectricité (UTE) conducted a revision of
standards NF-C 15-160 and the associated specific
standards (general installation rules for X-ray generators).
On the basis of this work, ASN has initiated an update
of the design and layout rules for facilities inside which
X-rays are produced and used. After several consultations
of GPRADE and GPMED, ASN adopted resolution
2013-DC-0349 of 4th June 2013 laying down minimum
technical rules for the design of facilities in which X-rays
may be emitted. This resolution entered into force on
Ist January 2014, subject to certain provisions, for all
facilities commissioned or for which the calculation
parameters are modified. It concerns medical facilities
such as conventional radiology, dental radiology and
scanners; industrial and scientific (research) facilities
such as industrial radiography using X-rays in a bunker
and veterinary radiology. This resolution also replaces the
Order of 30th August 1991 determining the installation
conditions to be met by X-ray generators.

ASN inspection on the theme of inferventional radiology at Libourne hospital, June 2016.



To take account of the lessons learned from the
difficulties experienced with application of this
resolution, ASN prepared a revision of the text in
2016, no longer based on standard NF C 15-160 but
setting objectives to be achieved in terms of radiation
protection and according to a graduated approach to
the risk created (see chapters 9 and 10).

The minimum technical rules for design, operation
and maintenance to be met by in vivo nuclear medicine
facilities were defined by the resolution of 23rdOctober
2014. The new rules replacing the rules which
existed since 1981, mainly concern the ventilation
of the laboratory in which the radiopharmaceutical
drugs are prepared and the hospitalisation rooms for
patients having received a therapeutic treatment (more
particularly iodine-131).

2.1.7 Radioactive resources management rules

The general radioactive source management rules are
contained in section 4 of Chapter III of Title IIT of
Book III of the first part of the Public Health Code.
These rules are as follows:
* No person may transfer or acquire radioactive sources
without a license.
¢ Prior registration with IRSN is compulsory for
the purchase, distribution, import and export of
radionuclides as sealed or unsealed sources, or of
products or devices containing them; this prior
registration makes it possible to track the sources
from their entry onto the market until the end of
their life.
Each establishment is required to ensure the
traceability of radionuclides in the form of sealed
or unsealed sources and of products or devices that
contain them.
ASN must be notified in the event of loss or theft of
radioactive sources.
Users of sealed sources are obliged to have the expired,
damaged or end-of-life sources taken back by the
supplier, who is obliged to recover them.

ASN resolution 2015-DC-0521 of 8th September 2015
concerning the monitoring and registration procedures
for radionuclides in the form of radioactive sources
and products or devices containing them, clarified the
regulatory framework with regard to the procedures for
this registration of movements and for the monitoring
rules concerning radionuclides in the form of radioactive
sources (see chapter 10).

On this latter point, Decree 2015-231 of 27th February
concerning the management of used sealed sources,
which came into force on 1st July 2015, modified
Articles R.1333-52 and R.1337-14 of the Public
Health Code, in order to enable those in possession
of sources to have the used sealed radioactive sources
that have expired or reached the end of their service
life recovered not only by their initial supplier, but
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also by any other authorised supplier of radioactive
sources or, as a final resort, by Andra. The spirit of this
modification is to address the difficulties experienced
by those in possession of sources with regard to locating
the original suppliers, the cost of recovery and the
monopoly enjoyed by certain suppliers.

The conditions of implementation and payment of
the financial guarantees incumbent on the source
suppliers must be defined by an Order from the
Ministers responsible for Health and Finance (Articles
R.1333-53 and R. 1333-54-2 of the Public Health Code).
In the absence of such an order, the particular licensing
conditions established by the CIREA (Interministerial
Commission on Artificial Radioelements) in 1990
are taken up as requirements in the licenses and are
consequently applicable to the licensees.

2.2 Protection of persons exposed

for medical and forensic purposes

Radiation protection for individuals exposed for medical
purposes is based on two principles mentioned in
paragraphs 1 and 2 of Article L. 1333-1 of the Public
Health Code respectively: justification of the procedures
and optimisation of exposure, which are under the
responsibility of both the practitioners prescribing
medical imaging examinations entailing exposure
to ionising radiation and the practitioners carrying
out these procedures. These principles cover all the
diagnostic and therapeutic applications of ionising
radiation, including radiological examinations requested
for screening, occupational health, sports medicine
and forensic purposes.

In medical imaging (see chapter 9), the final
responsibility for exposure lies with the practitioners
performing the exams. The rules applicable for the
radiation protection of patients set out in the Public
Health Code are different from those established for
the protection of professionals, set out in the Labour
Code, even if the competence of the physicians and
professionals involved in delivering the dose must
cover both domains.

2.2.1 Justification of practices

A written exchange of information between the
prescribing practitioner and the practitioner carrying
out the procedure exposing the patient should
provide justification of the benefit of the exposure
for each procedure. This “individual” justification is
required for each procedure. Articles R. 1333-70 and
R. 1333-71 of the Public Health Code respectively
require the publication of “prescription of routine
procedures and examinations” guides (also called
“indication guides”) and “performance of procedures”
guides (called “procedure guides”).
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TABLE 1: List of Referral Criteria for Imaging and Procedure Guides for the performance of medical procedures entailing exposure to ionising radiation

Procedure guide Indication guide Indication and procedure guide Procedure guide in external Indication and procedure guide
radiotherapy

www.sfrnet.org www.sfmet.org W sfn.or winsfo.on www.adf. asso.fr

www.irsn.org www.irsin.org -Stmn.org Siro.org www. has-sante.fr

2.2.2 Optimisation of exposure

Optimisation in medical imaging (radiology and nuclear
medicine) consists in delivering the lowest possible dose
compatible with obtaining a quality image that provides
the diagnostic information being sought. Optimisation in
therapy (external radiotherapy, brachytherapy and nuclear
medicine) consists in delivering the prescribed dose to
the tumour to destroy cancerous cells while limiting the
dose to healthy tissues to the strict minimum.

Standardised guides for conducting procedures using
ionising radiation have been prepared and are regularly
updated by health professionals, or are currently being
prepared, to facilitate practical application of the
optimisation principle (Table 1).

Diagnostic reference levels

The Diagnostic Reference Levels (DRL) are one of the
tools used for dose optimisation. As required in Article
R. 1333-68 of the Public Health Code, the DRL are
defined in the Order of 24th October 2011 concerning
diagnostic reference levels in radiology and nuclear
medicine. For radiology, this consists of dose values,
while for nuclear medicine it consists of activity levels
administered in the course of the most common or
most heavily irradiating examinations. Depending on
the type of examination, periodic measurements or
readings must be taken in each radiology and nuclear
medicine unit. On the basis of the information received
by IRSN, an update of these diagnostic reference levels
is planned during the course 0of 2017 by an approved
ASN resolution.

Dose constraints

In the field of research involving human beings
to evaluate or use methods entailing exposure to
ionising radiation, dose constraints to optimise the
doses delivered must be established by the physician,
according to the nature of the protocol and the risk/
benefit trade-off for the participating subject.

Medical physics
The safety of radiotherapy and optimisation of the doses

delivered to the patients in medical imaging require
particular expertise in the field of medical physics.
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The employment of a Specialised Medical Radiation
Physicist (PSRPM), formerly called a “radiophysicist”,
has been extended to radiology, having already been
compulsory in radiotherapy and nuclear medicine.
The PSRPM will from now on be called “medical
physicists” (26th January 2016 Act to modernise our
health system).

Their duties were clarified and broadened by the Order
of 19th November 2004. Thus they must ensure the
appropriateness of the equipment, data and computing
processes for determining and delivering the doses
and activity levels administered to the patient in any
procedure involving ionising radiation. In the field of
radiotherapy, they guarantee that the radiation dose
received by the tissues due to be irradiated matches
that prescribed by the prescribing physician.

Furthermore, they estimate the dose received by the
patient during diagnostic procedures and play a part
in quality assurance including inspecting the quality
of the medical devices.

Temporary criteria determining the conditions for
the presence of medical physicists in radiotherapy
centres have been defined by decree (Decree 2009-959
of 29th July 2009). Since the end of the transitional
period (May 2012), the criteria defined by the National
Cancer Institute are now applicable pursuant to Decree
2007-388 of 21st March 2007, and in particular the
criterion concerning the obligatory presence of a medical
physicist during the treatment sessions.

Since 2005, heads of facilities have had to draw up
plans for medical physics, defining the resources
allocated, primarily in terms of staffing, in the
light of the medical procedures carried out in the
establishment, the actual or probable patient numbers,
existing dosimetry skills and resources allocated to
quality assurance and control.

The conditions of training of the medical physicists
were updated by the Orders of 28th February and
6th December 2011.

In the same way as the physician or the radiographer,
the medical physicist can be designated as the PCR by
the employer in accordance with the Labour Code. In
operating theatres using X-ray generators, optimisation



of the doses delivered to the patients, which is the
competence of the medical physicist, also contributes
to reducing the doses received by the professionals
performing the procedure.

Radiotherapy quality assurance

The quality assurance obligations of radiotherapy
centres, stipulated in Article R.1333-59 of the Public
Health Code, were specified by ASN resolution
2008-DC-0103 dated 1st July 2008, which mainly
concerns the Quality Management System (QMS),
the management’s commitments as stipulated in the
QMS, the documentary system, staff responsibility, the
analysis of the risks incurred by the patients during
the radiotherapy process, and the identification and
handling of undesirable situations or malfunctions,
whether organisational, human or equipment-related.

These obligations entered into force in September 2011.

Medical imaging quality assurance obligations also
appear in the Public Health Code but have not yet been
clarified by an ASN resolution. Faced with the regular
increase in the doses of ionising radiation delivered
to patients over the past decade, ASN intended to
publish this resolution in 2017. This action is part of
the Cancer Plan 3 adopted by the Minister responsible
for Health in January 2014.

# ) FOCUS

Most of the new requirements of the Directive of

5th December 2013, for example those concerning
the nofification of significant patient radiation
protection events and, for radiotherapy, the risks
assessment, are already integrated into the existing
regulations.

Justification of new practices. The main change
introduced by the draft decree concerns the
operational application of the justification principle
for new medical practices. Therefore, if a new and
innovative technology is used for radiotherapy,
radio-surgery, diagnosis or interventional imaging,
or a new type of practice is performed using an
existing technology, taking account of the committed
doses and the potential risks for the patients, an
order could as a temporary measure set out special
prescriptions to organise the collection and analysis
of information concerning the expected benefits for
the patient and the corresponding risks. If necessary,
an ASN resolution could introduce specific
requirements to ensure the protection of patients,
workers and the public.

The draft decree modifying the Public Health Code (what will change)
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Maintenance and quality control of medical devices

Maintenance and quality control, both internal and
external, of medical devices using ionising radiation
(ArticlesR. 5211-5to R. 5211-35 of the Public Health
Code) have been mandatory since publication of the Order
of 3rd March 2003. External quality control is entrusted
to organisations approved by the Director General of
the ANSM (French National Agency for the Safety of
Medication and Health Products) who is responsible
forissuinga decision defining the acceptability criteria,
the monitoring parameters and the frequency of the
inspections on the medical devices concerned. The
published decisions are posted on the ANSM website.

Training and information

Additional major factors in the optimisation approach
are the training of health professionals and the
information of patients.

Thus the objectives and content of training programmes
for personnel conducting procedures using ionising
radiation, or who take part in these procedures, were
defined in the Order of 18th May 2004. To ensure the
traceability of the data on application of the justification
and optimisation principles, the report on the procedure,
written by the medical practitioner carrying out the
examination, must provide information justifying the

Medical physicists (formerly PSRPM). The Euratom
Directive of 5th December 2013 introduces the
obligation to define a “system for recognition of
experts in medical physics”. This was taken into
account by the Government which, in Ordinance
2017-480 of 19th January 2017, decided to create
a new medical profession to recognise the status

of medical physicists. Their roles and duties will be
subsequently defined by decree.

Forensic applications. The system in place since
2003 will be revised to allow improved application
of the justification principle. The expression “forensic
applications of ionising radiation”, considered to be
too imprecise, is abandoned in favour of the expression
“radiological examination with no direct medical
indication”. The examination categories concerned
will be explicitly defined (examples: preventive
examinations carried out for occupational medicine
or sports medicine purposes, to carry out inspections
to identify objects or narcofic products hidden in the
human body).
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procedures and the operations carried out as well as the
data used to estimate the dose received by the patient
(Order of 22nd September 2006). These training courses
were evaluated by ASN in 2012 and work is in progress
to improve this training system, with updating of the
Order by means of a resolution being planned for 2017.
This resolution will refer to professional guides submitted
to ASN for approval. It should be possible to distribute
these guides at the same time as the resolution.

Finally, before carrying out a diagnostic or therapeutic
procedure using radionuclides (nuclear medicine),
the physician must give the patient oral and written
guidelines on radiation protection that are of use to
them, their relations, the public and the environment.
In the case of a therapeutic nuclear medicine procedure,
this information - which is provided in writing — gives
advice on day to day living such as to minimise external
exposure of the patient’s friends and family and the risk
of any contamination, for example by specifying the
number of days during which contact with the spouse
and children must be limited. Recommendations (French
High Public Health Council, learned societies) were
distributed by ASN (January 2007) to enable the content
of the information already sent out to be harmonised.

2.2.3 Forensic applications of ionising radiation

In the forensic field, ionising radiation is used in a wide
variety of sectors such as occupational medicine, sports
medicine or for investigative procedures required by the
courts or insurance companies. The principles of justification
and optimisation apply to both the person requesting the
examinations and the person performing them.

In occupational medicine, ionising radiation is used
for medical monitoring of workers (whether or not
professionally exposed to ionising radiation, for example
workers exposed to asbestos).

2.3 Protection of persons exposed

to a natural source of ionising radiation

2.3.1 Protection of persons exposed o radon

The regulatory framework applicable to management

of the radon-related risk in premises open to the public

(Article R. 1333-15 et seq. of the Public Health Code)

introduces the following clarifications:

¢ The radon monitoring obligation applies in geographical
areas in which radon of natural origin is likely to be
measured in high concentrations and in premises in
which the publicis likely to stay for extended periods.

¢ The measurements are made by organisations approved
by ASN, these measurements being repeated every
10 years and whenever work is carried out to modify
the ventilation or the radon tightness of the building.
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In addition to introducing action trigger levels of

400 and 1,000 Bq/m’, the implementing Order of

22nd July 2004 concerning management of the radon

risk in premises open to the public defined geographical
zones and premises open to the public for which radon
measurements are now mandatory:

« the geographical areas are the 31 départements
classified as having priority for radon measurement
(see chapter 1);

* the categories of premises open to the public cover
teaching institutions, health and social institutions,
spas and prisons.

The obligations of the owner of the facility are also
specified when the action levels are found to have been
exceeded. The Order of 22nd July 2004 was followed by
the publication in the Official Journal of 22nd February
2005 of an opinion concerning the definition of the
actions and work to be carried out in the event the
action levels 0f 400 and 1,000 Bq/m? are exceeded. The
accreditation conditions for the organisations approved
to carry out activity concentration measurements, the
measurement conditions and the data transmission
procedures are clarified by four ASN resolutions:

* ASN resolution 2009-DC-0134 of 7th April 2009,
amended by resolution 2010-DC-0181 of 15th April
2010, sets the approval criteria, provides the detailed list of
information to be enclosed with the approval application
and specifies the conditions of issue, verification and
withdrawal of approval,

* ASN resolution 2009-DC-0136 of 7th April 2009
concerning the objectives, duration and content of the
training programmes for the individuals carrying out
radon activity concentration measurements;

* ASN resolution 2015-DC-0506 of 9th April 2015
concerning the conditions in which radon activity is
measured, repealing resolution 2009-DC-0135 of 7th
April 2009;

* ASN resolution 2015-DC-0507 of 9th April 2015
concerning the technical rules for the transmission of
the radon measurement results produced by approved
organisations and the conditions for access to these results,
pursuant to the provisions of Article R. 1333-16 of the
Public Health Code.

# ) FOCUS

The draft decree modifying
the Public Health Code
(what will change)

The main modification resulting from the decree
modifying the Public Health Code is to lower the
reference level from 400 Bq/m? to 300 Bq/m?®
in all premises open to the public. Publication

of the decree should be accompanied by
publication of the Order defining the new
priority zones for radon measurement (see
chapter 1).




The list of approved organisations is published in the
ASN Official Bulletin on the ASN website: www.asn.fr.

The Ordinance of 10th February 2016 thus introduced
new legislative provisions into the Public Health Code
(which will come into force no later than 1st July
2017) and the Environment Code, to ensure lasting
information of the population and to better estimate
the exposure of the French population to radon.

These new provisions aim to:

+ consider the radon concentration as an indoor air quality
parameter;

* set up a system of mandatory information of owners,
new buyers of real estate and landlords, in areas with a
high radon potential,

* collect the results of the radon measurements taken in
homes, at the initiative of the owners or local authorities,
in order to gain a clearer estimate of the exposure of the
French population to radon.

2.3.2 Other sources of exposure to “enhanced”

natural radiation

Professional activities which use materials which
naturally contain radionuclides not used for their
radioactive properties but which are liable to create
exposure likely to harm the health of workers and the
public (“enhanced” natural exposure) are subject to the
provisions of the Labour Code (Articles R. 4451-131
to 135) and the Public Health Code (Article R. 1333-13).

The Order of 25th May 2005 defines the list of
professional activities using raw materials naturally
containing radionuclides, the handling of which can
lead to significant exposure of the general public or
of workers’.

For these activities, the Public Health Code requires
an estimation of the doses to which the general
public is exposed on account of the installation or
the production of consumer goods or construction
materials (see chapter 1). In addition, and if protection
of the public so warrants, it will also be possible to set
radioactivity limits for the construction materials and
consumer goods produced by some of these industries
(Article R. 1333-14 of the Public Health Code). This

3. This concerns: the combustion of coal in coal-fired power stations;
the treatment of tin, aluminium, copper; titanium, niobium, bismuth
and thorium ores; the production of refractory ceramics and the
glasswork, foundry, iron and steel and metallurgy activities that

use them; the production or use of compounds containing thorium;
the production of zircon and baddaleyite, and the foundry and
metallurgy activities that use them; the production of phosphated
fertilisers and phosphoric acid; the treatment of titanium dioxide; the
treatment of rare earths and the production of pigments containing
them; the treatment of underground water by filtration for the
production of water for human consumption and mineral waters
and spas.

CHAPTER 03 - Regulations

# ) FOCUS

The draft decree modifying
the Public Health Code
(what will change)

The activities enhancing exposure to natural
radiation. The activities using raw materials
containing radioactive substances of natural
origin are now considered to be nuclear
activities (they were previously subject to a
specific system defined in the Public Health
Code), provided that the radionuclide
concentrations exceed the exemption levels
set by decree and appear on a list, also
determined by decree. From now on they will
be subject to the ICPE system.

latter measure complements the ban on the intentional
addition of radioactive materials to consumer goods.

For the occupational exposure resulting from these
activities, the Labour Code requires a dose assessment to
be carried out under the responsibility of the employer.
Should the dose limit of 1 mSv/year be exceeded,
steps to reduce exposure should be taken. The above-
mentioned Order of 25th May 2005 specifies the
technical procedures for evaluating the doses received
by the workers.

Finally, the Labour Code (Article R. 4451-140) stipulates
that for aircrews likely to be exposed to more than
1 mSv/year, the employer must evaluate the exposure, take
steps to reduce it (particularly in the event of a declared
pregnancy) and inform the personnel of the health risks.
The Order of 7th February 2004 defines the procedures
for implementing these measures. The transposition of
the new Euratom Directive 2013/59/Euratom should
lead to these activities being subject to the legal system
for nuclear activities as defined in Article L. 1333-1 of
the Public Health Code.
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3. The legal system
applicable to basic nuclear
installations

Basic Nuclear Installations (BNIs) are installations
which, due to their nature or to the quantity or activity
of the radioactive substances they contain, are subject
to particular provisions in order to protect the general
public and the environment.

3.1 The legal bases

3.1.1 International conventions and standards

On proposals from Member States, IAEA develops
reference texts called “Safety Standards” describing
safety principles and practices. They concern installation
safety and radiation protection, the safety of waste
management and the safety of radioactive substances
transportation. Although these documents are not
binding, they do nonetheless constitute references
which are widely drawn on in the drafting of national
regulations.

Several legislative and regulatory provisions relative
to BNIs are derived from or take up international
conventions and standards, notably those of IAEA.

Two Conventions deal with safety (Convention on
Nuclear Safety and Joint Convention on the Safety of
Spent Fuel Management and the Safety of Radioactive
Waste Management), while two others deal with the
operational management of the consequences of
any accidents (Convention on Early Notification of
a Nuclear Accident and Convention on Assistance
in the Case of a Nuclear Accident or Radiological
Emergency). France is a contracting party to these
four international Conventions. These Conventions
are presented in detail in chapter 7.

The other conventions linked to nuclear safety
and radiation protection

Other international conventions, the scope of which does
not fall within the remit of ASN, may be linked to nuclear
safety. Of particular relevance is the Convention on the
Physical Protection of Nuclear Material, the purpose of
which is to reinforce protection against malicious acts
and against misappropriation of nuclear materials. This
Convention entered into force in February 1987 and as
at 7th December 2016, it comprises 157 Contracting
Parties.

For France, these conventions are a tool to be used to
reinforce nuclear safety, periodically presenting the
international community with the status of the facilities
concerned and the steps taken to ensure their safety.
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3.1.2 European texts

Several European community texts apply to BNIs. The
more important ones are described below.

The EURATOM Treaty

The EURATOM Treaty, which was signed in 1957 and
came into force in 1958, aimed to develop nuclear
power while protecting the general public and workers
from the harmful effects of ionising radiation.

Chapter III of Title II of the EURATOM Treaty deals
with health protection as linked to ionising radiation.

Articles 35 (implementation of means for checking
compliance with standards), 36 (information to the
Commission on environmental radioactivity levels)
and 37 (information to the Commission on planned
effluent discharges) deal with the issues of discharges
and environmental protection.

The provisions regarding information of the
Commission were integrated into Decree 2007-1557
of 2nd November 2007, relative to Basic Nuclear
Installations and to the regulation of the nuclear safety
of the transport of radioactive substances, known
as the “BNI Procedures Decree”. In particular, the
decrees authorising BNI creation, prescribing final
shutdown, or authorising significant modifications
to the facilities leading to an increase in discharge
limit values, are only issued once the opinion of the
Commission has been obtained.

The Directive of 25th June 2009 establishing

a Community framework for the nuclear safety
of nuclear facilities, amended

by Directive 2014/87/Euratom of 8th July 2014

Council Directive 2009/71/Euratom of 25th June 2009
creates an EU framework for nuclear safety and paves
the way for the creation of a common legal framework
for nuclear safety among all Member States.

This Directive defines basic obligations and general
principles in this field. It strengthens the role of the
national regulatory organisations, contributes to
harmonising the safety requirements between the
Member States in order to develop a high level of
safety in the installations and encourages a high level
of transparency on these issues.

It comprises stipulations regarding cooperation
between nuclear regulators, in particular the creation
of a peer review mechanism, staff training, regulation
and inspection of nuclear installations and public
transparency. In this respect, it reinforces cooperation
between the Member States.

Finally, it takes account of the harmonisation work
being carried out by the Western European Nuclear



Regulators Association (WENRA), (see chapter 7,
point 2.7).

Directive 2014/87/Euratom of 8th July 2014 modified
Directive 2009/71/Euratom of 25th June 2009 and
made the following substantial improvements:

* concepts converging with those of IAEA (incident,
accident, etc.);

« highlighting of the principles of “defence in depth”
and “safety culture”;

» clarification of responsibilities in the oversight of
the safety of nuclear installations;

* the safety objectives for nuclear installations which
stem directly from the safety requirements used by
the WENRA association;

* asafety reassessment of each nuclear facility at least
once every ten years;

* every six years, the organisation of peer reviews by
the European counterparts on specific safety topics,
conducted in the spirit of the stress tests performed
in the aftermath of the Fukushima Daiichi accident;

* the obligation for nuclear facility licensees and the
nuclear safety authorities to inform local populations
and the stakeholders.

These provisions significantly reinforce the Community
framework for oversight of the safety of nuclear facilities
(see chapter 7, point 2.3). For those which require
legislative weight, transposition is ensured by Articles
L.591-2and L. 591-6to L. 591-8 of the Environment
Code, resulting from the Ordinance of 10th February
2016 constituting various nuclear provisions, issued
on the basis of the authorisation given in the Energy
Transition for Green Growth Act of 17th August 2015
(TECV Act).

Directive of 19th July 2011 establishing

a European Community framework for the
responsible and safe management of spent fuel
and radioactive waste

Council Directive 2011/70/Euratom of 19th July 2011
establishes a European Community framework for the
responsible and safe management of spent fuel and
radioactive waste. It applies to the management of
spent fuel and the management of radioactive waste,
from production to disposal, when this waste is the
result of civil activities. Like the Euratom Directive of
25th June 2009, it calls for each Member State to set
up a coherent and appropriate national framework
and sets various requirements for the States, the safety
regulators and the licensees. By the 23rd August 2013
deadline set by this Directive for its transposition into
the laws of the Member States, most of this Directive
had been transposed into French law. The additional
legislative measures necessary were implemented by
the Ordinance of 10th February 2016.

The institutions of the European Union benefitted from
the work done by the WENRA association (see chapter 7,
point 2.7) for the drafting of these two Directives.
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TECV Act

Ordinance containing various
nuclear-related provisions

The Ordinance of 10th February 2016
constituting various nuclear provisions ensures the
transposition of several Directives with respect fo

the TECV Act.

Issued on the basis of the authorisation given in
the Act of 17th August 2015, the Ordinance of
17th February 2015 comprises measures which,
with respect to the Act, franspose the following
European Directives info French Law:

e Council Directive 2011/70/Euratom of
19th July 2011 establishing a European
Community framework for the responsible and
safe management of spent fuel and radioactive
waste;

e Directive 2014/87 /Euratom, modifying
Directive 2009/7 1 /Euratom of 25th June 2009
establishing a Community framework for the
nuclear safety of nuclear facilities;

e Directive 2010/75/EU of 24th November
2010 (known as the “IED Directive”) concerning
industrial emissions;

e Directive 2012/18/EU of 4th July 2012
(known as the “Seveso lll” Directive) on the
control of major accident hazards involving
dangerous substances.

The IED and Seveso lll Directives are the two
European environmental protection instruments
applying to industrial installations. The purpose
of the first is to reduce pollutant emissions during
normal operation, while the second is designed to
mitigate the consequences of a major accident on

human health and the environment.

3.1.3 National fexis

The legal system applicable to BNIs was revised in depth
by Act 2006-686 of 13th June 2006 on transparency
and security in the nuclear field, called the “TSN Act”,
and its application decrees, and in particular Decree
2007-1557 of 2nd November 2007, concerning BNIs
and the regulation of nuclear safety in the transport
of radioactive substances, called the “BNI Procedures
Decree”.

Since 6th January 2012, the provisions of the three
main Acts specifically concerning BNIs — the 13th June
2006 Act, the 28th June 2006 Programme Act and
the 30th October 1968 Act — are codified in the
Environment Code.

1
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sa) FUNDAMENTALS

Regulatory management of subcontracting

Article L. 593-6-1 of the Environment Code, created
by the 17th August 2015 Act, stipulates that “owing
to the particular importance of certain activities for
the protection of the interests mentioned in Article

L. 593-1 [of the Environment Code], a decree of
the Council of State may regulate or limit their
performance by contractors or subcontractors” and
that “the licensee shall monitor activities important
for the protection of the interests mentioned in the
same Article L. 593-1 when they are performed by
outside contractors. It shall ensure that these outside
contractors have appropriate technical expertise
for the performance of said activities. It may not
delegate this monitoring action to a contractor.”

Decree 2016-846 of 28th June 2016 concerning the
modification, final shutdown and decommissioning
of BNIs and subcontracting clarifies these provisions.

The principle whereby the licensee of a BNl is
effectively responsible for its operation entails a
ban on entrusting operational responsibility and
oversight of the operation of a BNI to an outside
contractor, including with regard to the handling
of accidents, incidents and deviations, as well as
preparedness for and management of emergency
situations.

This Decree also specifies the conditions in which a
BNI licensee may call on outside contractors for the
performance of Activities Important for the Protection
(AIP) of the interests mentioned in Article L. 593-1

of the Environment Code (public health and safety,
protection of nature and the environment). The
principle of the text is that the licensee must limit the
number of subcontracting tiers as far as possible.
This principle applies to all the phases in the life of

a BN, including during its construction. The need to
resort to subcontracting shall be assessed in the light
of the need for specific and exceptional skills.

In any case, the licensee shall retain the ability to
manage the subcontracted activities. In its general
operating rules, it shall describe the methods used to
monitor the outside contractors.

The text also introduces a condition limiting to three
the total number of successive subcontracting tiers,
with the licensee’s contractor being able to call on
no more than two successive subcontractors. There
are however the following two possibilities for a
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waiver to this limitation, provided that the licensee
presents sufficient justifications:

e “in the case of an unforeseeable event affecting
the conditions of performance of the activity or
requiring specific operations”. The licensee shall
inform ASN beforehand and specify the relevant
reasons;

e “when the use of an outside contractor or of more
than two tiers of subcontractors ensures better
protection of the protected interests”. In this case
and at the request of the licensee, ASN may issue a
waiver, giving full reasons for its decision.

The limitation rule applies as of commissioning of
the BNI and runs until delicensing, for all provision
of services or works important for the protection of
interests and performed within the perimeter of the
BNI. It should be noted that simple compliance with
the limit on the number of subcontracting tiers is not
in itself sufficient justification that all attempts have
been made fo limit the number of subcontracting
tiers as far as is possible. In 2017, ASN will clarify
its doctrine on this point, as well as on the granting
of waivers.

In any case, the licensee shall monitor the AIP
performed by outside contractors. To this end, it shall
collect information from them, in particular for the
purposes of operating experience feedback.

When a licensee intends to entrust the performance
of an AIP to an outside contractor, it shall assess the
proposals taking account of criteria giving priority
to the protection of the above-mentioned interests; it
shall first of all ensure that the companies it intends
to call on have the technical capability to carry out
the work and are able to manage the corresponding
risks.

Finally, the licensee shall notify the outside
contractors of the document containing its policy
with regard to the protection of interests. The
contract with the outside contractors shall specify
the obligations necessary for application of the
provisions of the BNI regulations incumbent upon
each of the parties.

These provisions apply to contracts following a call
for tenders published after 1st January 2017.




Title VI and a few provisions of Title VIII of the
17th August 2015 Act on Energy Transition for
Green Growth and the Ordinance of 10th February
2016 constituting various nuclear provisions, make
substantial modifications to the legislative framework for
the regulation of nuclear activities, BNIs in particular.
ASN assists the Ministry responsible for the Environment
with the drafting of regulatory texts clarifying these
new legislative provisions and with drafting of the
regulatory part of the Environment Code with regard
to nuclear matters.

Environment Code

The provisions of Chapters I1I, V and VI of Title IX of
Book V of the Environment Code underpin the BNI
licensing and regulation system.

The legal system applicable to BNIs is said to be
“integrated” because it aims to cover the prevention or
control of all the risks and detrimental effects, whether
or not radioactive, that a BNI could create for man
and the environment.

About fifteen decrees specify the legislative provisions
of Title IX of Book V of the Environment Code, in
particular the Decree of 11th May 2007 concerning the
list of BNIs and Decree 2007-1557 of 2nd November
2007 (see below).

The provisions of Chapter II of Title IV of Book V of
the Environment Code (drawn in particular from the
codification of the “Waste Act”) introduce a coherent and
exhaustive legislative framework for the management
of all radioactive waste.

“BNI Procedures Decree” of 2nd November 2007

The Decree of 2nd November 2007 implements Article
L. 593-43 of the Environment Code.

It defines the framework in which the BNI procedures
are carried out and covers the entire lifecycle of a BNI,
from its creation authorisation and commissioning,
to final shutdown, decommissioning and delicensing.
Finally, it determines the relations between the Minister
responsible for Nuclear Safety and ASN in the field
of BNI safety.

The Decree clarifies the applicable procedures for
adoption of the general regulations and for issuing
individual resolutions concerning BNIs. It defines how
the Act is implemented with regard to inspections,
policing and administrative or criminal sanctions.
Finally, it defines the particular conditions for
application of certain administrative systems within
the perimeter of the BNIs.

In 2016, work began on modification of this Decree in
order to take account of the changes brought about by
the TECV Act and by the Ordinance of 10th February
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2016 constituting various nuclear provisions. Once
this work is completed, it will be codified.

3.2 General technical regulations

The general technical regulations provided for by Article
L. 593-4 of the Environment Code comprise all general
texts setting technical rules for nuclear safety, whether
Ministerial Orders or ASN statutory resolutions. They
are supplemented by Circulars, Basic Safety Rules
(BSR) and ASN guidelines, which are not binding.

Following the TSN Act of 13th June 2006, ASN began
work on overhauling the general technical regulations
applicable to BNIs, with the Order of 7th February
2012, called the “BNI Order”, setting general rules
for Basic Nuclear Installations, and about fifteen ASN
statutory resolutions, some of which are still being
drafted.

3.2.1 Ministerial Orders

The BNI Order of 7th February 2012 is a key milestone in
the overhaul of the general technical regulations applicable
to BNIs.

“BNI Order” of 7th February 2012

Issued pursuant to Article L. 593-4 of the Environment
Code, the “BNI Order” of 7th February 2012 defines
the essential requirements applicable to the BNIs to
protect the interests listed in the Act: public safety,
health and salubrity; protection of nature and the
environment.

The BNI Order of 7th February 2012, modified by
the Order of 26th June 2013, applies throughout
the existence of the facility, from design through to
delicensing. It recalls the principle of “integrated safety”,
that is the protection of all the interests mentioned in
Article L. 593-1 of the Environment Code (safety, public
health and protection of nature and the environment)
- in addition to simply preventing accidents - and of
the “graded approach” (in other words the graduated
nature of the requirements and oversight, which must
be proportionate to the potential consequences of the
issues being dealt with).

The BNI Order addresses the following subjects:

* organisation and responsibility;

¢ the demonstration of nuclear safety;

¢ control of detrimental effects and the impact on
health and the environment;

* pressure equipment designed specifically for BNIs;

* waste management;

¢ preparation and management of emergency situations.

In addition, the Order of 7th February 2012 defines some
particular provisions applicable to certain categories of
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installations or to certain activities within a BNI: nuclear
power reactors, on-site transport of hazardous goods,
decommissioning, storage of radioactive substances
and radioactive waste disposal facilities.

Itincorporates into French regulations the “reference
levels” drawn up by WENRA which defined a common
baseline of requirements. The work done by WENRA
was built around the IAEA safety standards and the
regulations or best practices employed in the Member
States of the association. This work led to the definition
ofarange of requirements designed to harmonise the
safety of the reactors in operation in Europe.

The provisions of the Order concerning the performance
of probabilistic assessments, the practical preclusion
of certain events, the qualification system for Elements
Important for Protection (EIP) or the application of
certain new rules drawn from the regulations applicable
to ICPEs (except for large cooling towers) may require

# ) FOCUS

Following the adoption of the 13th June 2006 Act,
ASN and the Ministry responsible for Nuclear Safety
initiated an overhaul of the regulations applicable to
BNIs.

The BNI Order of 7th February 2012 brings about

a fundamental but nonetheless gradual change in
the technical regulatory framework applicable to
BNIs, already clarified by a number of ASN statutory
resolutions.

As part of its role of drafting or contributing to the
drafting of regulations, ASN's goal is to promote the
adoption of clear, complete reference regulations
reflecting the best safety standards but also
proportionate to the actual safety and radiation
protection issues.

ASN thus carries out this work with the aim of
involving all the stakeholders in the drafting of
the regulations, given that broader consultation
is a means of ensuring that the regulations will be
appropriate and will be easier to understand and
implement.

At the end of 2016, ASN thus adopted Guide No. 25
“Drafting an ASN statutory resolution or guide.
Procedures for consultation with stakeholders and the
public”, which was itself subject to prior consultation.
This guide describes the procedures whereby the
licensees and industrial firms concerned, as well as
the general public and associations, will contribute

to the drafting of ASN statutory resolutions or guides,
concerning the Basic Nuclear Installations (BNI).
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General technical regulations applicable to BNIs

the revision of certain points of the safety case and
in-depth analyses, which could entail the revision of
certain construction or operating provisions. They enter
into force on the occasion of the first periodic review
or the first significant modification of the BNI, or at
final shutdown and decommissioning of the facility
following the date of 1st July 2015.

3.2.2 ASN statutory resolutions

Pursuant to Article L. 592-20 of the Environment Code,
ASN may issue statutory resolutions to clarify decrees
and orders in the field of nuclear safety or radiation
protection, which have to be approved by the Minister
in charge of Nuclear Safety and Radiation Protection.

ASN has defined a programme for drafting these
statutory resolutions aimed at clarifying the Decree of
2nd November 2007 or the BNI Order of 7th February

This guide will make it possible to:

e improve stakeholder involvement as early as possible
in the process. The stakeholders and public will thus
be consulted as of the beginning of the text drafting
process, with regard to the orientations and the
objectives, and then throughout this process;

e provide a better analysis of the impact of the draft
texts, with a reinforced framework for the drafts by
means of the production of three documents: an
orientation and justification document, an assessment
of the impact of the draft text and experience
feedback analysis, these documents themselves being
subject to consultation. The final goal is to obtain
regulations that are appropriate and proportionate to
the actual issues;

e to support and follow up the implementation of the
regulatory texts by drafting guides intended for the
licensees and industrial firms concerned and by
integrating experience feedback after a few years of
application of the texts.

Participation by the stakeholders and the public is
either by means of consultation on the ASN website,
or by means of exchanges, for which ASN is always
available, or by consultation of consultative bodies
which - depending on the subject or nature of the
draft text - are the CSPRT, the advisory committees of
experts, the Clls or the HCTISN.

A special section was created on www.asn.frin which
ASN makes a certain number of documents available,
in particular No. 197 of Contréle magazine - which
looks back at the various steps in the process to
overhaul the general technical regulations applicable
to BNIIs, and provides a forum for the various
stakeholders concerned by its implementation.




2012. Even before being required by law, ASN has from
the outset submitted its draft statutory resolutions
for public consultation on www.asn.fr (see chapter 6,
point 2.2).

Itshould be pointed out that ASN proposed that some
of its statutory resolutions also be presented to the
Higher Council for the Prevention of Technological Risks
(CSPRT) (more specifically with regard to resolutions
covering topics that the CSPRT examines within the
context of the ICPE system) in order to ensure greater
consistency between the requirements applicable to
ICPEs and BNIs (see chapter 2, point 2.4.3).

Diagram 3 shows the degree of progress of the project
to overhaul the general technical regulations applicable
to BNIs.

In 2016, three resolutions were adopted to supplement
the implementation procedures of the BNI Order of
7th February 2012.

Resolution 2016-DC-0569 of 29th September
2016 modifying resolution 2013-DC-0360 of
16th July 2013 relative to control of detrimental
effects and the impact of basic nuclear
installations on health and the environment

This resolution modifies the “environment” resolution
of 16th July 2013 and:
* updates or clarifies certain definitions in order to take
account of changes to the regulations and introduce
certain terms not yet defined;
harmonises the terminology employed in the text of
the resolution with the provisions regarding labelling
present in regulation (EC) No. 1272/2008 of the
European Parliament and Council of 16th December
2008 concerning the classification, labelling and
packaging of substances and mixtures;
specifies the scope of application of the provisions
of article 2.3.2 concerning the means of collecting
emission sources, not applicable to diffuse discharges;
revises certain provisions, in order to adopt an approach
that is proportionate to the actual issues;
clarifies certain requirements, in particular those
concerning the content of the environmental monitoring
programme presented in appendix II to the resolution;
specifies the conditions for application of certain
regulatory requirements of the BNI Order of
7th February 2012,
updates certain provisions in order to take account
of recent changes to the regulations, in particular
the entry into force on Ist June 2015 of Directive
2012/18/UE from the European Parliament and
Council of 4th July 2012 concerning management
of the hazards linked to major accidents involving
hazardous substances modifying and then repealing
Council Directive 96/82/CE known as the “Seveso 3
Directive”;
* updates certain provisions to take account of recent
changes to the Environment Code, following the
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publication of the Ordinance of 10th February 2016
containing various nuclear provisions.

Resolution 2016-DC-0571 of 11th October 2016
containing various provisions regarding nuclear
pressure equipment conformity

This resolution was issued following changes to the
Environment Code (Decree of 1st July 2015 on hazardous
products and equipment, which transposes into the
Environment Code Directive 2014/68/EU of 15th May
2014 on the harmonisation of the legislations of the Member
States concerning the marketing of pressure equipment)
and the publication of the Order of 30th December 2015
on nuclear pressure equipment.

The resolution contains provisions concerning:

« the changes necessary for application of the conformity
evaluation modules (I of Article 6 of the nuclear
pressure equipment Order of 30th December 2015);

¢ the conformity declaration model (Article R. 557-
12-6 of the Environment Code);

« and the state of the art for the design and manufacture
of category 0 nuclear pressure equipment (Article
R. 557-12-4 of the Environment Code).

Resolution 2016-DC-0578 of 6th December

2016 on the prevention of risks resulting from

the dispersal of pathogenic micro-organisms
(legionella and amoeba) by PWR secondary system
cooling installations

The resolution reinforces the prevention of risks
resulting from the dispersal of pathogenic micro-
organisms. It stipulates requirements concerning:

¢ the design, upkeep and monitoring of the facility;

* the maximum legionella concentrations in the facility
cooling water and downstream of it for amoeba;

* the steps to be taken in the event of proliferation of
microorganisms in the systems or identified infection
in the vicinity of the facility;

* information of the public and the administrations
in the event of proliferation of micro-organisms.

To the extent possible, the resolution aims to align
the requirements applicable to the NPP large cooling
towers with those applicable to cooling towers of other
industries with respect to legionella.

However, owing to the considerable flow rates and
volumes of water in the NPP cooling towers, certain
requirements applicable to other industries would lead
to an excessive environmental impact from biocidal
treatments. Certain provisions were therefore adapted.

Furthermore, the resolution also regulates the prevention
of amoeba risks, already specified in the individual
regulations of the NPPs.
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These resolutions are in addition to the statutory
resolutions already in force:

* ASNresolution 2015-DC-0532 of 17th November
2015 concerning the BNI safety analysis report:
It specifies the contents of the safety analysis report
the licensee is required to transmit to ASN in its BNI
creation or commissioning authorisation application
file or in its BNI decommissioning file. The main
provisions of this resolution more specifically
concern the objectives of the safety analysis report,
the principles underpinning the drafting and
updating of the safety analysis report, compliance
with the legislative and regulatory requirements,
the description of the BNT and provisions intended
for management of the risks it presents, the nuclear
safety case (management of the risks presented by
the facility), the on-site emergency plan design study,
particular operations such as BNI construction,
management of radioactive sources and on-site
transport operations, plus requirements specific to
certain BNIs, more particularly BNIs for example
comprising one or more nuclear reactors.
ASNresolution 2015-DC-0508 of 21st April 2015
concerning the study of waste management and
the inventory of waste produced in the BNIs: It
specifies the rules applicable to the management of
the wastes produced in BNIs, more particularly the
content of the waste management study required by
3°of Il of Article 20 of the Decree of 2nd November
2007 and Article 6.4 of the BNI Order of 7th February
2012, the procedures for the creation and management
of the waste zoning plan mentioned in Article 6.3
of the BNI Order of 7th February 2012 and the
content and procedures for drawing up the waste
summary specified in Article 6.6 of the BNIT Order
of 7th February 2012.

Resolution 2014-DC-0462 of 7th October 2014
concerning the control of the criticality risk in
BNIs: It sets the technical rules applicable within
BNIs in order to meet the goal of controlling the
criticality risk. This resolution applies to all BNIs
containing fissile material, except for those in which
criticality is impossible owing to the physical-
chemical characteristics of this material. Guidelines
for implementation of this resolution should be
published in 2017.

Resolution 2014-DC-0444 of 15th July 2014
concerning PWR shutdowns and restarts stipulates
that ASN approval is required to restart a reactor
after a refuelling outage: It mainly defines the
information to be sent to ASN by the licensee before,
during and after the reactor outage, so that ASN
can check the pertinence of the inspections and
maintenance work performed by the licensee and
then stay informed of the overall results of the outage.
Resolution 2014-DC-0420 of 13th February 2014
concerning physical modifications to BNIs: This
resolution, which supplements the provisions of
Chapter VII of Title I11 of the Decree of 2nd November
2007, clarifies the provisions that the licensee of a BNI
implements, on the one hand to assess and minimise
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the possible consequences of a physical modification
to the facility for the protected interests and justify
the acceptability of the remaining consequences and,
on the other, to prepare for and then carry out this
modification.

Resolution 2014-DC-0417 of 28th January 2014
concerning the rules applicable to BNIs with regard
to the management of fire risks: It sets the technical
rules applicable within BNIs in order to meet the
fire risk control objectives. In accordance with the
defence in depth approach, the resolution defines
requirements concerning measures to prevent the
outbreak of fire, detection and fire-fighting measures
and measures to prevent the propagation of a fire
and mitigate its consequences.

Resolution 2013-DC-0360 of 16th July 2013
concerning the control of detrimental effects and
the health and environmental impact of BNIs:
This resolution supplements the implementation
conditions in Title IV of the BNI Order of 7th February
2012. Its main provisions concern methods for water
intake and liquid or gaseous, chemical or radioactive
discharges, the monitoring of water intake and
discharges, environmental monitoring, prevention
of detrimental effects and information of the regulatory
authority and the public. It was modified by resolution
2016-DC-0569 of 29th September 2016.
Resolution 2013-DC-0352 of 18th June 2013
concerning public access to modification
project files specified in Article L. 593-15 of the
Environment Code: This specifies the implementation
procedures for Article L. 593-15 of the Environment
Code (and Article 26 of the BNI Procedures Decree of
2nd November 2007) which sets out the procedure
for public access to the draft resolutions modifying
the facility or its operating conditions which, without
being significant, are nonetheless liable to cause a
significant rise in water intake or environmental
discharges. This public access procedure is run by
the licensee (see chapter 6, point 2.2).
Resolution 2012-DC-0236 of 3rd May 2012
supplementing certain conditions for application
of ministerial decision JV/VF DEP-SD5-0048-2006
of 31st January 2006 which defines the conditions
for the use of spare parts in the main primary system
and the main secondary systems of pressurized water
nuclear reactors and specifies the documentation
associated with each spare part. The resolution of 3rd
May 2012 defines the technical and manufacturing
surveillance documentation required for these
components in order to establish consistency
between these provisions and those applicable to
the manufacture of pressure equipment.
Resolution 2008-DC-0106 of 11th July 2008
concerning the use of internal authorisation
systems in BNIs: The purpose of a system of
internal authorisations is to reinforce the licensee’s
responsibility for nuclear safety and radiation
protection. The regulations thus enable the licensee to
carry out minor operations provided that it implements
asystem of reinforced and systematic internal controls,



offering sufficient guarantees of quality, independence
and transparency. Within this context, it may use
the notification procedure specified in Article 27 of
the Decree of 2nd November 2007.

3.2.3 Basic Safety Rules and ASN guides

ASN has drafted Basic Safety Rules (BSR) on a variety
of technical subjects concerning BNIs. These are
recommendations which specify safety objectives and
describe practices ASN considers to be satisfactory.
As part of the ongoing reorganisation of the general
technical regulations applicable to BNIs, the BSR are
gradually being replaced by ASN guides. Work is under
way to identify the BSR which can be repealed and
the guides needing to be updated.

The ASN guides collection was created as an educational
tool for professionals. In 2016, it comprised twenty-six
non-binding guides designed to affirm ASN doctrine,
detail the recommendations, propose methods for
achieving the objectives set in the texts and present
methods and best practices stemming from experience
feedback from significant events.

The ASN guides collection is presented in the appendix
to this chapter.

3.2.4 French nuclear industry professional codes

and standards

The nuclear industry produces detailed rules dealing
with the state of the art and industrial practices. It
groups these rules in “Industrial Codes”. These rules
allow concrete transposition of the requirements of
the general technical regulations, while reflecting good
industrial practice. They thus facilitate contractual
relations between customers and suppliers.

In the particular field of nuclear safety, the Industrial
Codes are drafted by the French association for NSSS
equipment design, construction and in-service
monitoring rules, of which EDF and Areva are members.
The RCC Codes of design and construction rules
have been drafted for the Design, Manufacture and
Commissioning of Electrical Equipment (RCC-E),
Civil Engineering (RCC-G) and Mechanical Equipment
(RCC-M). A collection of In-service Monitoring Rules
for Mechanical Equipment (RSE-M) has also been
drafted.

These codes do not take the place of the regulations but
are industrial tools which can be usefully employed as
abasis for meeting the requirements of the regulations.

ASN’s actions in this field are to oversee the drafting
and updating of the codes and their usage in activities
subject to its regulation.
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ASN examines the codes drafting and utilisation
processes, even if it does not carry out a complete
analysis of their contents. It helps with the drafting
and updating of codes in areas in which it considers
that this would allow better implementation of the
regulations.

ASN submits its comments on the use of the codes and,

ifit so deems necessary, sends requests for changes to
the organisations responsible.

3.3 Plant authorisation decrees

and commissioning licenses

Chapter III of Title IX of Book V of the Environment
Code contains a creation authorisation procedure, which
may be followed by a number of licensing operations
throughout the life of a BNI, from its commissioning
up to final shutdown and decommissioning, including
any modifications made to the facility.

3.3.1 Safety options

Any industrial concern intending to operate a BNI
may, even before starting the creation authorisation
application procedure, ask ASN for an opinion on
all or part of the safety options it has adopted for
its installation. The applicant is notified of the ASN
opinion and will produce any additional studies and
justifications as necessary for a possible creation
authorisation application.

The safety options will then be presented in the creation
authorisation application file, in a preliminary version
of the safety analysis report.

This preparatory procedure in no way exempts the

applicant from the subsequent regulatory examinations
but simply facilitates them.

3.3.2 Public debate

Pursuant to Articles L. 121-1 et seq. of the Environment
Code, the creation of a BNIis subject to a public debate
procedure when dealing with a new nuclear power
generation site or a new site (other than for nuclear
power generation) costing more than €300 million and,
in certain cases, a new nuclear power generation site,
or anew site (other than for nuclear power generation)
costing between €150 million and €300 million (Article
R. 121-1 of this same Code).

The public debate looks at the need and suitability,
objectives and characteristics of the project.
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DIAGRAM 3: Status of progress of the overhaul of the general technical regulations applicable to BNIs, as at 24th January 2017
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ORDER OF 7TH FEBRUARY 2012 SETTING THE GENERAL RULES CONCERNING
BASIC NUCLEAR INSTALLATIONS, CALLED THE “BNI ORDER” 1-2-3*

Miscellaneous,
transient
and final

provisions

Particular
provisions

General Organisation Demonstration Control Pressure Waste
provisions and of nuclear of detrimental vessels* management
responsibility safety’ effects
19 and impact
on health and the
environment'

Emergency
preparedness
and management

Nofification Control " P
- : ublic access
of significant of detrimental - Study of waste Emergency oufage fo the
events? Control effects and Conditions o e
offe sk impocton i management situations 2014060444 modificafion
: 2014000417 health and the arfs and summary A draftfiles
Annuul report 2014 emvitonment'2 2012060036 of wasfe Emergency (Art.L. 593-15 of
H forinformation TR 2012 produceds' the Environment
K of the public 2013 ?012'35'2503 Code)
: Guide No 3 N\unaggmer}t 2016060569 Waste disposal 2013900352
. 2010 of the FrlTI((]hTy (resolution revising facilities
: risk 2013060360)
: 2014060462 2016 ESPN
: 2014 compliance Packaging of
H  Profection Control OssesSmeny fadioacfive waste Internal
H  of Inferest Protection of defrimental Al S Wasfe storage l ALl
H  poliy (PP) of BNIs aginst offecs A6 : : faciiies icensing yster
H ond nfegrated external and impact H Waste zoning implementation
B Management flooding of reactors : Gui(il[:EZS 55353?3531
H System (SMI) GuideNo 13 (PWR) on : 2016
H AR health and the ESPN : Decommissoning
: Confomni environment'2 compliance and post-
: dO”.";.m'W Management assessment operafional
. G%':JN:?? of the criticality General Guide No 8 clean-out Physical
2015 sk prescripion 202 modificafions
: applicable Management 2014060420
o reactor of soils
Control secondary Aol polluted by BNI
of fire risks system cooling ppication acfivities
installations ofthe Order Guide No 24
PWR) o 12/12/05 2016 Operations
Hozards 2016000578 o and general
operating rules
Approval of Reactor (PWR)
ESPN inspection design
organisations Safety review
Qualification
of computer R
i onfents of
Arthe project stage codes safety analyss
reports
201560532
Currently being R"“‘Tf‘l’,'eff i 2016
drofted Public consultation Pocedures
/ SN adoption
Publhed phase Reactor (PWR)
ublishe oufages List of
modifications
Onsi subject to ASN
. ) site nofification
: Guide fransport
of hazardous
I Decision goods Determining

the perimeter
of a BNI
Guide No 9
2013

1. Covering the scope of the Order of 31/12/1999
2. Covering the scope of the Order of 26/11/1999
3. Covering the scope of the Order of 10/08/1984

* Text concerned by the WENRA reference levels

Controlling urban
development
Guide No 15
2016

* Title V of the BNI Order, entitled “Pressure equipment specially designed for Basic Nuclear Installations”, refers to the Order of 10th November 1999
concerning the monitoring of main primary system and main secondary system operations in pressurised water nuclear reactors and the Order of
12th December 2005 concerning nuclear pressure equipment.

Drafts for modification of these Orders are currently being prepared.
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3.3.3 The Creation Authorisation Decree

The creation authorisation application for a BNI is
filed with the Minister responsible for Nuclear Safety
by the industrial concern which intends to operate
the facility, which thus acquires the status of licensee.
The application is accompanied by a file comprising
several items, including the detailed drawing of the
installation, the impact assessment, the preliminary
version of the safety analysis report, the risk management
study and the decommissioning plan.

ASN is responsible for reviewing the file, jointly with
the Minister responsible for Nuclear Safety. This is
followed by a period of parallel consultation of the
public and technical experts.

The impact assessment is submitted for its opinion to
the environmental authority of the General Council
for the Environment and Sustainable Development.

Environmental
authority?

Is
50 g

PREFECT
organises the
public inquiry <

Public inquiry

Licensee

1. Defined by Article R.122-6 of the Environment Code.
2. The ASN opinion is preceded by a hearing by the
ASN Commission of the CLI and the licensee if they so
wish (see ASN resolution 2010-DC-0179 of 13th April
2010].

ClLI: Local Information Committee
DAC: Creation Authorisation Decree
GPE: Advisory Committee of Experts

CHAPTER 03- Regulations ~ ——— 19

The public inquiry

Article L.593-8 of the Environment Code stipulates that
the authorisation can only be granted after holding a
public inquiry. The purpose of the inquiry is to inform
the public and collect their opinions, suggestions and
counterproposals, in such a way as to provide the
competent authority with all the elements necessary
for it then to make an informed decision.

The inquiry is carried out in accordance with the
provisions of Articles L. 123-1 to L. 123-18 and
R.123-1toR. 123-27 of the Environment Code. The
Prefect opens the public inquiry at least in each of the
communities of which any part is situated less than
five kilometres from the perimeter of the installation.
This inquiry lasts from a minimum of one month to
a maximum of two months (except if the inquiry is
suspended or in the event of an additional inquiry).
The dossier submitted by the licensee in support of its
authorisation application is made available in the public

DIAGRAM 4: Creation authorisation procedure for a Basic Nuclear Installation (BNI) defined in Chapter Ill of Title IX of Book V of the Environment Code
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inquiry dossier. However, as the safety analysis report
(containing the inventory of the risks the installation
can present, the analysis of the measures taken to
prevent these risks and a description of the measures
designed to limit the probability of accidents and their
effects) is a bulky document and is difficult for non-
specialists to understand, it is supplemented by a risk
control study, which itself comprises a non-technical
summary of this study designed to make it easier to
understand.

Furthermore, the procedures concerning BNIs subject
to a public inquiry are within the scope of Decree
2011-2021 of 29th December 2011, determining
the list of projects, plans and programmes to be
communicated electronically to the general public
under the experiment specified in IT of Article L. 123-10
of the Environment Code. This states that the Authority
responsible for opening and holding the public inquiry
shall communicate the main documents in the inquiry
dossier to the general public in electronic format.
This approach aims to make it easier for the public
to become informed about the projects, in particular
those who do not live in the places where the inquiry
is being held. Using this means of providing access
to information and the possibility of submitting
observations in electronic format aims to facilitate and
improve the way in which the public can express their
opinions. As of 1st January 2017, the provisions of Article
L. 123-12 of the Environment Code will apply; they
state that the “public inquiry file is placed on-line for the
duration of the inquiry. It remains open for consultation, for
this same period, on paper in one or more places determined
as of opening of the public inquiry. Free access to the file is
also guaranteed on one or more computer terminals in a
place open to the public”.

Construction of a BNI requires the issue of a building
permit by the Prefect, according to procedures specified
in ArticlesR. 421-1 et seq. and Article R. 422-2 of the
Town Planning Code. Article L. 425-12 of the Town
Planning Code, created by the TSN Act of 13th June
2006, states that “when the project concerns a basic nuclear
installation requiring creation authorisation pursuant to
Article L. 593-7 of the Environment Code [...], the work
may not be performed before the closure of the public
inquiry held prior to this authorisation.”

The creation of a Local Information Committee
(CLD

The TSN Act of 13th June 2006, codified in Books I
and V of the Environment Code, gave a legislative basis
to the status of the BNI Local Information Committees
(CLD. The CLIs are presented in chapter 6.

The corresponding provisions can be found in sub-
section 3 of section 2 of Chapter V of Title IT of Book I
of the Environment Code. The CLI can be created as
soon as the BNI creation authorisation application is
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made. Whatever the case, it must be constituted once
the authorisation decree has been issued.

The modifications made to the CLI’ responsibilities
by the TECV Act of 17th August 2015 are detailed
in chapter 6, point 2.2.1. The specific nature of the
CLIs of BNIs located close to a border is taken into
account because the Act enables foreign nationals to
sit on these CLIs (this in particular concerns Germany,
Belgium, Luxembourg and Switzerland).

Consultation of other European Union countries

Pursuant to Article 37 of the Treaty instituting the
European Atomic Energy Community and to the BNI
Procedures Decree of 2nd November 2007, the creation
of a facility liable to discharge radioactive effluents
into the environment can only be authorised after
consulting the European Commission.

Consultation of technical organisations

The preliminary version of the safety analysis report
appended to the creation authorisation application is
transmitted to ASN, which may submit it for examination
to the Advisory Committees, following a report from
IRSN.

Further to its investigation and the results of the
consultations, ASN sends the Minister responsible
for Nuclear Safety a draft decree proposal authorising
or rejecting creation of the installation.

Creation Authorisation Decree

The Minister responsible for Nuclear Safety sends
the licensee a preliminary draft Decree granting or
refusing Creation Authorisation (DAC, see Diagram 4).
The licensee has a period of two months in which to
present its observations. The Minister then obtains
the opinion of ASN. ASN resolution 2010-DC-0179
of 13th April 2010 gives licensees and the CLIs the
possibility of being heard by the ASN Commission
before it gives its opinion.

The creation authorisation for a BNI is delivered by a
decree from the Prime Minister and countersigned by
the Minister responsible for Nuclear Safety.

The Creation Authorisation Decree (DAC) establishes
the perimeter and characteristics of the facility. It also
specifies the duration of the authorisation, if applicable,
and the installation commissioning deadline. It also
specifies the essential elements required to protect
public health and safety, or to protect nature and the
environment.



The requirements defined by ASN for application
of the Creation Authorisation Decree

Forapplication of the DAC, ASN defines the requirements
regarding the design, construction and operation of the
BNI that it considers to be necessary for nuclear safety.

ASN defines the requirements regarding the BNI
water intakes and effluent discharges. The specific
requirements setting limits on the environmental
discharges from the BNI under construction or in
operation are subject to approval by the Minister
responsible for Nuclear Safety.

3.3.4 Commissioning authorisation

Commissioning corresponds to the first utilisation
of radioactive materials in the installation or the first
operation of a particle beam.

Prior to commissioning, the licensee sends ASN a dossier
comprising the updated safety analysis report of the
“as-built” installation, the general operating rules, a
waste management study, the on-site emergency plan
and the decommissioning plan.

After checking that the installation complies with
the objectives and rules specified in Chapter III of
Title IX of Book V of the Environment Code and its
implementing texts, ASN authorises commissioning
of the installation and communicates this decision
to the Minister responsible for Nuclear Safety and
to the Prefect.

It also communicates it to the CLI.

3.3.5 BNImodifications

The BNI System, as modified by the Act of 17th August
2015, makes provision for two cases when dealing with
modifications to the facility or its operating conditions:
* “substantial” modifications to the facility, its authorised
operating procedures or elements which led to its
authorisation, specified in Article L. 593-14 of the
Environment Code: these modifications are the subject
ofaprocedure similar to that of a creation authorisation
application in accordance with the procedure specified
in Articles L. 593-7 to L. 593-12 of this same Code.

A modification is considered to be “substantial” in the
cases mentioned in Article 31 of the BNI Procedures
Decree of 2nd November 2007, that is:

- a change in the nature of the installation or an
increase in its maximum capacity;

- amodification of the key elements protecting the
interests mentioned in the first paragraph of Article
L. 593-1 of the Environment Code, which appear
in the authorisation decree;
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General Operating Rules

The General Operating Rules are the
"highway code” for nuclear reactors. They

are defined by the licensee and examined

by ASN prior to commissioning of the facility
and then with each modification affecting the
protected interests. They constitute an interface
document between design and operation.
They determine a set of specific rules, for which
compliance guarantees that operation of the
facility remains within the range covered by
the nuclear safety case.

- the addition, within the perimeter of the facility,
of a new BNI, the operation of which is linked to
that of the facility in question.

The other modifications having an impact on the

protected interests are “significant» modifications to

the installation, its authorised operating procedures,
elements which led to its authorisation or its
commissioning (they correspond to the former
modifications subject to “Article 26 notification”

of the Procedures Decree of 2nd November 2007).

Depending on their importance, they require either

notification to ASN or authorisation by ASN under the

terms of Article L. 593-15 of the Environment Code

(the version resulting from the Act of 17th August

2015). This same Article states that these modifications

may be opened up for public consultation.

In its version resulting from the Decree of 28th June
2016, the Decree of 2nd November 2007 states that
the breakdown between modifications subject to ASN
authorisation or to ASN notification must be determined
by an ASN resolution. The “default” choice made is to
require authorisation for BNI modifications.

However, pending ASN’s resolutions listing the
operations subject to notification, an interim provision
states that “the notification waiver resolutions issued by
ASN pursuant to Article 27 of the Decree of 2nd November
2007, in its version in force before 29th June 2016 (date
of publication of the Decree of 28th June 2016) are
considered to be resolutions setting the list of modifications
requiring notification, pursuant to Article 27 of the Decree
of 2nd November 2007 in its version resulting from the
decree of 28th June 2016”.

This interim provision will apply until ASN has issued
aresolution setting the list of modifications subject to
notification and in any case no later than 1st January
2018.

The procedure whereby the licensee gives the public
access to the files for a BNI modification project that
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TABLE 2: The BNI modifications system

SYSTEM APPLICABLE SINCE THE TSN ACT
AND THE BNI PROCEDURES DECREE BEFORE THE MODIFICATION OF 28TH JUNE 2016

TECV SYSTEM

Significant modification subject to a complete authorisation procedure
Authorisation by decree after public inquiry
Article 31 of the BNI Procedures Decree

Substantial modification subject
to a complete authorisation procedure
Authorisation by decree after public inguiry
Article 31 of the amended BN/ Procedures Decree

Non-significant modification subject to nofification to ASN and liable to lead to a significant increase
in water intake or environmental discharges.
Licensee file made available to the public by the licensee
Implementation time of 6 months barring express approval by ASN or extension for an additional period of 6 months
Il of Article 26 of the BNI Procedures Decree

Significant modification subject to ASN authorisation with participation of the public **
I and 11l of Article 26 of the amended BNI Procedures Decree

Non-significant modification subject to nofification
to ASN. Implementation time of 6 months barring
express approval by ASN or extension
Article 26 of the BNI Procedures Decree

Non-significant modification subject to nofification fo ASN.
Implementation time of 6 months barring express approval by ASN
or extension
Atticle 26 of the BNI Procedures Decree

Significant modification subject to ASN authorisation without participation of the public
Article 26 of the amended BNI Procedures Decree

Notification waiver
Article 27 of the BNI Procedures Decree

Significant modification subject to notification to ASN.
Article 27 of the amended BN/ Procedures Decree

* SAl: Internal Authorisation System

could cause a significant increase in its water intake or
effluent discharges to the environment, as specified by
the ASN resolution of 18th June 2013, remained in force
until 31st December 2016 (see chapter 6, point 2.2).

The other installations located within a BNI
perimeter

The following co-exist within the perimeter of a BNI:

¢ The equipment and installations which are part of
the BNI: they constitute an element of this facility
necessary forits operation. Technically, depending on
its type, this equipment may be considered comparable
to classified installations but, as a part of the BNI,
itis subject to the BNI System and BNI regulations.

* The equipment and installations which are not
necessarily linked to the BNI.
The “not necessary” equipment and installations on
the IOTA or ICPE lists, situated within the perimeter
of the BNI remain subject to these systems, with
ASN retaining competence for individual measures
concerning this equipment and these installations
and oversight thereof. As of 2017, ASN shall issue
the environmental authorisation (which replaces the
ICPE or IOTA authorisations) for this equipment as an
ICPE or as an IOTA with risks for the water resources
and aquatic ecosystems. However, this equipment
shall continue to be the responsibility of the Prefect
with regard to other systems mentioned in the texts
covering the environmental authorisation and their
licensees do not benefit from the integrated nature
of the environmental authorisation.
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** If the modification is incompatible with compliance with a prescription, It may not be implemented before a possible change to the prescription by ASN.

3.4 Particular requirements

for the prevention of pollution
and detrimental effects

3.4.1 The OSPAR Convention

The international OSPAR Convention (resulting from
the merging of the Oslo and Paris conventions) is the
mechanism whereby the European Commission and
fifteen Member States, including France, cooperate
to protect the marine environment of the North-East
Atlantic. The strategic orientations for radioactive
substances consist in “preventing pollution of the maritime
zone by ionising radiation by progressively and substantially
reducing discharges, emissions and losses of radioactive
substances. The ultimate aim is to achieve environmental
concentrations that are close to the ambient values in
the case of naturally occurring radioactive substances,
and close to zero in the case of man-made radioactive
substances”. To achieve these objectives, the following
are taken into account:

* the radiological impacts on humans and biota;

* the legitimate uses of the sea;

* technical feasibility.




Within the French delegation, ASN takes part in the
work of the committee tasked with assessing application
of this strategy.

3.4.2 The ESPOO Convention

The Convention on the assessment of environmental
impacts in a transboundary context, more commonly
called the “ESPOO Convention”, requires that the
contracting parties conduct an environmental
assessment of the impacts of activities liable to have
atransboundary environmental impact before licensing
this activity and that they notify the neighbouring
country concerned of this assessment. Certain nuclear
facilities — such as NPPs, nuclear fuel production or
enrichment facilities, radioactive waste disposal or
reprocessing facilities — fall within the scope of this
Convention.

The ESPOO Convention was adopted in 1991 and
entered into force in September 1997.

3.4.3 ASN resolution 2013-DC-0360 of 16th July

2013 concerning the control of defrimental effects

and the health and environmental impact of BNIs

Resolution of 16th July 2013 concerning the control of
detrimental effects and the health and environmental
impact of BNIs supplements the implementation
procedures of Title IV of the BNI Order of 7th February
2012. Its main provisions concern methods for water
intake and liquid or gaseous, chemical or radioactive
discharges, the monitoring of water intake and
discharges, environmental monitoring, prevention
of detrimental effects and information of the regulatory
authority and the public. With regard to environmental
protection, the BNI Order of 7th February 2012 and
the resolution of 16th July 2013 more specifically aim
to address the following main objectives or issues:

* implement the integrated approach specified by
law, whereby the BNI System governs all the risks,
pollution and detrimental effects created by these
installations;

» modify the regulations applicable to basic nuclear
installations prior to 1st July 2013;

¢ incorporate into the regulations the requirements
applicable to the BNIlicensees by certain individual
ASN decisions concerning water intake and effluent
discharge, in order to create a more general and
uniform framework;

* set binding unified principles and rules applicable
to the BNIs;

« for BNIs, adopt requirements at least equivalent to
those applicable to ICPEs and (IOTA) concerned
by the list specified in Article L. 214-2 of the
Environment Code, more specifically those of the
Order of 2nd February 1998 concerning water intake
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and consumption and emissions of all types from
installations classified on environmental protection
grounds subject to authorisation, in accordance with
the provisions of the BNI Order of 7th February 2012;
adopt provisions, the implementation of which is
such as to guarantee the quality of the steps taken
by the BNI licensees for monitoring of their facilities
(monitoring of effluents and of the environment);
improve public information practices, making the
corresponding steps taken by the licensees more
legible.

The resolution of 16th July 2013 was revised by
the ASN resolution of 29th September 2016. This
modification aims to clarify certain provisions more
specifically concerning the content of the environmental
monitoring programme to be put into place by the
licensees, set out in appendix II to the resolution.
It also updates the prescriptions to take account of
regulatory changes in European Environmental Law
(regulation 1272/2008 of the European Parliament
and Council of 16th December 2008 concerning the
classification, labelling and packaging of substances
and mixtures, Directive 2012/18/UE of the European
Parliament and Council of 4th July 2012 concerning
the management of hazards linked to major accidents
involving hazardous substances modifying and then
repealing Council Directive 96/82/CE, known as the
“Seveso 3 Directive”).

3.4.4 BNI discharges

BNI discharges management policy

Like all industries, nuclear activities (nuclear industry,
nuclear medicine, research installations, etc.) create
by-products, which may or may not be radioactive.
Steps are being taken to minimise their quantity through
reduction at source.

The radioactivity discharged in effluents represents a
marginal fraction of that which is confined in the waste.

The choice of the means of discharge (liquid or gaseous)
is part of a more general approach aimed at mitigating
the overall impact of the installation.

ASN makes sure that in the impact assessment, the
BNI creation authorisation application explains the
licensee’s choices regarding in particular the reduction
at source measures and the decisions taken between
confinement, treatment or dispersal of substances,
based on safety and radiation protection considerations.

The optimisation efforts encouraged by the authorities
and made by the licensees have - for “equivalent
operation” - resulted in these emissions being constantly
reduced. ASN hopes that setting discharge limit values
will encourage the licensees to maintain their discharge
optimisation and management efforts. It ensures that
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discharges are kept to the minimum possible by using
the best techniques available and has undertaken a
revision of the discharge limits in recent years. In
2016, ASN thus issued eleven resolutions updating
the water intake and discharge limits and setting the
prescriptions applicable to water intake and discharges
from the NPPs of Fessenheim and Cruas-Meysse, as
well as the Mélox, Atalante, Gammatec and Centraco
facilities in Marcoule.

The impact of BNI chemical discharges

The substances discharged can have an impact on
the environment and the population owing to their
chemical characteristics.

ASN considers that BNI discharges should be regulated
in the same way as those of other industrial facilities.
The TSN Act of 13th June 2006, codified in Books I
and V of the Environment Code, and more broadly the
general technical regulations concerning discharges
and the environment, take this question into account.
This integrated approach is little used abroad, where
chemical discharges are often regulated by an Authority
different from that in charge of radiological issues.

ASN wants the impact of chemical discharges on
the populations and the environment to be as low as
possible, in the same way as for radioactive substances.

The impact of thermal discharges from BNIs

Some BNIs, especially nuclear power plants, discharge
cooling water into watercourses or the sea, either directly
or after cooling in cooling towers. Thermal releases
lead to a temperature rise in the receiving environment
of up to several degrees.

The regulatory limits aim to prevent a modification
of the receiving environment, in particular fish life,
and to ensure acceptable health conditions if water
is taken for human consumption downstream. These
limits can thus differ according to the environment
and the technical characteristics of each installation.

3.4.5 Prevention of accidental pollution

The BNI Order of 7th February 2012 and the ASN
resolution of 16th July 2013 amended concerning
the control of detrimental effects and the health and
environmental impact of BNIs, impose obligations
designed to prevent, or in the event of an accident,
to minimise direct or indirect discharges of toxic,
radioactive, flammable, corrosive or explosive liquids
into the sewer systems or the environment.
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3.5 Requirements concerning radioactive

waste and decommissioning

3.5.1 Management of BNI radioactive waste

The management of waste in the BNIs, whether or not
radioactive, is regulated by ASN, notably to prevent and
minimise the production and harmfulness of the waste
— in particular at source — more specifically by means
of requirements concerning the design, classification,
treatment and packaging.

In order to perform this regulation, ASN more specifically
relies on a number of documents produced by the BNI
licensees:

* the impact assessment, which is part of the creation
authorisation application as described in Article 8 of
the BNI Procedures Decree of 2nd November 2007;
the waste management study, which is part of the
commissioning authorisation application as described in
Article 20 of the BNI Procedures Decree of 2nd November
2007, the contents of which are specified in Article 6.4
of the BNI Order of 7th February 2012. This study in
particular includes an analysis of the waste produced or
to be produced in the facility and the steps taken by the
licensee to manage it, as well as the waste zoning plan;
the waste summary specified in Article 6.6 of the BNI
Order of 7th February 2012. This summary aims to verify
that waste management complies with the provisions
of the waste management study and to identify areas
for improvement.

In a resolution of 21st April 2015, ASN set requirements
concerning the study of the management of waste and the
summary of the waste produced in BNIs and specifies the
operational procedures for waste management.

On 30th August 2016, in its Guide No. 23, ASN clarified

the procedures for determining and modifying the waste
zoning plan in BNIs.

3.5.2 Decommissioning

The legal framework for BNI decommissioning, in particular
the modifications made by the Act of 15th August 2015,
are described in detail in chapter 2015.

The final shutdown of a BNI is the responsibility of the
licensee, who must notify the Minister responsible for
Nuclear Safety and ASN no later than two years prior
to final shutdown (this period may be shorter if so
justified by the licensee). As of that date, the licensee
is no longer authorised to operate its facility, which
is considered to be finally shut down and must be
decommissioned. Article L. 593-26 of the Environment
Code states that until the decommissioning decree
comes into force, the facility remains governed by
the provisions of its Creation Authorisation Decree



and the ASN prescriptions, which may be added to
or modified if necessary. In 2017, ASN will prescribe
the date for submission of the decommissioning file
for facilities finally shut down before 28th June 2016.

Article L. 593-28 of the version of the Environment
Code subsequent to the Act of 15th August 2015, states
that decommissioning of a nuclear facility must be
prescribed by a decree, issued on the advice of ASN.
The decommissioning file presented by the licensee
undergoes the same consultations and inquiries as those
applicable to a BNI creation authorisation application
and in accordance with the same procedures.

This same Article stipulates that the decommissioning
decree in particular determines the characteristics of
decommissioning, its completion deadline and, as
necessary, the operations under the responsibility of
the licensee after decommissioning.

Finally, Article L. 593-28 provides for the possibility
of decommissioning a part of a BNI.

On 30th August 2016, in a revised version of Guide
No. 6, ASN specified the regulatory framework for the
BNI decommissioning operations, following extensive
work to clarify the implementation of the administrative
procedures (see chapter 15).

Installation delicensing

Following decommissioning, a nuclear installation can
be delicensed. It is then removed from the BNI list and
isno longer subject to the BNI System. To support its
delicensing application, the licensee must provide a
dossier demonstrating that the envisaged final state
has indeed been reached and describing the state of
the site after decommissioning (analysis of the state of
the soil and remaining buildings or equipment, etc.).
Depending on the final state reached, institutional
controls may be implemented, according to the intended
subsequent use of the site and buildings. These may
contain a certain number of restrictions on use (to be
used only for industrial applications for example) or
precautionary measures (radiological measurements
to be taken in the event of excavation, etc.). ASN can
make the application of such institutional controls a
prerequisite for delicensing.

Guides No. 14 and 24 published on 30th August 2016
set out the recommendations concerning the procedures
for remediation of structures and soils in BNIs with
a view to delicensing.
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3.5.3 The financing of decommissioning

and radioactive waste management

Sections 1 and 2 of Chapter IV of Title IX of Book V
of the Environment Code (previously Article 20 of the
“Waste Act”) create an arrangement for ring-fencing
funds to meet the costs of decommissioning nuclear
facilities and managing radioactive waste (see chapter 15,
point 1.4). These arrangements are clarified by the Decree
of 23rd February 2007 concerning the secure financing
of nuclear costs, modified by the Decree of 24th July
2012 and the Order of 21st March 2007 concerning
the secure financing of nuclear costs. The legal system
created by these texts aims to secure the financing of these
costs, through implementation of the “polluter-pays”
principle. It is therefore up to the nuclear licensees to
ensure this financing, by setting up a portfolio of assets
dedicated to the expected costs. This is done under the
direct control of the State, which analyses the situation
of the licensees and can prescribe measures should it be
seen to be insufficient or inadequate. In any case, the
nuclear licensees remain responsible for the satisfactory
financing of their long-term costs.

It stipulates that the licensees must make a prudent
assessment of the cost of decommissioning their
installations or, for radioactive waste disposal facilities,
their final shutdown, maintenance and monitoring costs.
They also evaluate the cost of managing their spent fuel
and radioactive waste, according to Article L. 594-1
of the Environment Code. Pursuant to the Decree of
23rd February 2007, ASN issues an opinion on the
consistency of the decommissioning and spent fuel and
radioactive waste management strategy presented by
the licensee with regard to nuclear safety. In 2017, ASN
will issue its opinion on the consistency of the strategy
submitted by the licensees in their three-yearly reports
in 2016.

From among the assets liable to be accepted to cover the
provisions for the costs mentioned in Article L. 594-1 of
the Environment Code (decommissioning of facilities,
final shutdown, maintenance and monitoring costs,
spent fuel and radioactive waste management costs),
the Decree of 24th July 2013 identifies those which are
mentioned by the provisions of the Insurance Code and
those which are specific to the licensees of nuclear facilities.
It makes certain types of debts acceptable (notably certain
medium-term negotiable bonds and securitisation mutual
funds) and, in certain conditions, unquoted stock; as a
result of this extension, it more specifically clarifies the
exclusion criteria for unquoted intra-group stock. It sets
the maximum value of the assets within a given category
or from the same issuer and determines new ceilings for
assets that have become acceptable.
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TABLE 3: Regulations applicable o pressure equipment

NUCLEAR PRESSURE EQUIPMENT

NON-NUCLEAR
PRESSURE EQUIPMENT

Chapter VII of Title V of Book V of the Environment Code

GENERAL PROVISIONS

Titles | and IV of the Order of 30th December 2015

Titles I, IV and V of Decree 99-1046
of 13th December 1999

PROVISIONS CONCERNING Articles R.557-12-1 et seq. of the Environment Code Articles R.557-9-1
NEW EQUIPMENT Title 11 of the Order of 30th December 2015

ef seq. of the Environment Code

O D) ) e[| Articles R.557-14-1 et seq. of the Environment Code | Articles R.557-14-1 et seq. of the Environment Code of Decree 99-1046 of 13th December 1999
IN-SERVICE MONITORING Order of 10th November 1999 Title 111" of the Order of 12th December 2005

Title 1II

Order of 15th March 2000

3.6 Particular requirements for pressure

equipment

Pressure equipment is subject to the provisions of
Chapter VII of Title V of Book V of the Environment
Code, which integrates the principles of the “new
European approach”. New equipment must thus be
designed and manufactured by its manufacturer in
compliance with the essential conformity requirements
set out in the regulations and must undergo a conformity
assessment by an approved organisation.

These provisions are supplemented by requirements
applicable to in-service monitoring of the equipment, set
out in section 14 of Chapter VII of Title V of Book V of
the Environment Code. These provisions will gradually
enter into force with publication of the corresponding
orders and no later than 1st January 2018. This is also
the deadline by which Decree 99-1046 of 13th December
1999 on pressure equipment will be repealed.

Pressure equipment specially designed for BNIs, known
as “Nuclear Pressure Equipment” (ESPN) is subject
to both the BNI System and the pressure equipment
system. For this equipment, specific Orders stipulate
the provisions defined by the Environment Code. The
latest Order in force is that of 30th December 2015
relative to nuclear pressure equipment.

ASN assesses the conformity of the ESPN most important
for safety and qualifies organisations for the other
ESPN. Once in service, ESPN must be monitored
and maintained by the licensee under ASN control
and must undergo periodic technical inspections by
ASN-approved organisations. The list of approved
organisations and the associated approval resolutions
are available on www.asn.fr.

Furthermore, IT of Article L. 593-33 of the Environment
Code gives ASN competence to issue individual
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resolutions and check the in-service monitoring of
non-nuclear pressure equipment installed in a BNL.

Table 3 summarises the texts applicable to the pressure
equipment present in BNIs.

4. Regulations
governing the transport
of radioactive substances

4.1 International regulations

The regulations applicable to transports of radioactive
substances are based on the transport regulation called
SSR-6, published by IAEA. ASN takes part in the work by
the IAEA committee tasked with drafting and updating
this regulation.

This regulation is not binding but its provisions, which
are specific to radioactive substances, are integrated
into the appendices of international agreements on
the safety of the carriage of hazardous goods (which
includes radioactive substances): the appendices of the
European agreement on the International Carriage of
Dangerous Goods by Road (ADR) for road transport, the
regulation on the International Carriage of Dangerous
Goods by Rail (RID) for rail transport, the appendices of
the European agreement on the International Carriage
of Dangerous goods by Inland Waterways (ADN) for
river transport, the International Maritime Dangerous
Goods Code (IMDG Code) for carriage by sea and the
technical instructions of the International Civil Aviation
Organisation (ICAO) for carriage by air.



France is a signatory to these various agreements, which
are transposed in full into national law. For carriage
by land (road, rail and inland waterways), European
Directive 2008/68/CE of 24th September 2008 requires
the application of the appendices to the ADR, RID and
ADN within the European Union. This Directive is
transposed into French law by a single Order covering
all carriage by land on the national territory. This is
the Order of 29th May 2009 as amended concerning
the carriage of dangerous goods by land, known as
the “TMD” Order.

For carriage by sea, the Order of 23rd November 1987
concerning vessel safety, known as the “RSN Order”
renders application of the IMDG code mandatory. Finally,
for carriage by air, European regulation 859/2008 of
20th August 2008, known as “regulation EU OPS1”,
renders the ICAO’s technical instructions directly
applicable in French law and clarifies certain aspects.

The regulatory requirements applicable to the various
modes of transport are all derived from IAEA regulation
SSR-6. They in particular concern the robustness of
the packages containing radioactive substances, the
operational provisions for ensuring the satisfactory
performance of transport operations, including from
the viewpoint of radiation protection of workers and
the public, and provisions dealing with effective
emergency management in the event of an accident
(see chapter 11).

4.2 National regulations

The Transport Code, more particularly its Articles
L. 1252-1 etseq., makes provision for the TMD Order
and empowers the nuclear safety inspectors designated
by ASN to monitor application of its provisions
concerning the transport of radioactive substances.
It also states that ASN is consulted with regard to the
modifications made to the TMD Order concerning it
and is asked to sit on the Interministerial Committee
for the Carriage of Dangerous Goods (CITMD).

The Environment Code, more specifically its Article
L. 595-1, and Article 62 of its implementing Decree
of 2nd November 2007, state that ASN is the French
competent Authority to take individual resolutions
and issue certificates for the carriage of radioactive
substances. Pursuant to these provisions, the approvals
required for the package models with the most significant
potential consequences must be issued by ASN (see
chapter 11).

Article R. 1333-44 of the Public Health Code also
requires that companies transporting radioactive
substances in France be subject to either notification
orlicensing by ASN. On 12th March 2015, ASN issued
a resolution (2015-DC-0503) creating a system of
notification for all companies transporting radioactive
substances on French territory. This obligation entered
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into force in 2016. It is carried out on-line via the
Internet and provides ASN with the information it
needs to conduct more targeted inspections.

5. Requirements applicable
to certain risks or certain
particular activities

5.1 Contaminated sites and soils

The tools and the approach to be followed for
management of polluted sites and soils are described
in detail in chapter 16. On 4th October 2012, ASN
published a doctrine on the management of sites polluted
by radioactive substances based on several principles.
These principles are applicable to all sites contaminated
by radioactive substances. ASN’s prime objective is to
achieve the most thorough remediation possible, aiming
for complete removal of the radioactive pollution to
allow unrestricted use of the cleaned out premises
and land. Nevertheless, when this objective cannot
be technically and financially achieved, justification
must be given and appropriate measures implemented
to guarantee the compatibility of the site’s condition
with its actual or planned use.

ASN inspection on the Tricastin site - LR65 tanker used to fransport uranyl nifrate, September 2016.
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The modifications made by the Act of 15th August
2015 in this field are described in detail in chapter 16.

5.2 1CPEs utilising radioactive substances

The ICPE system comprises objectives that are similar to
those for BNIs, but it is not specialised and applies to a
large number of installations involving risks or detrimental
effects of all types.

Licensing by the Prefect, registration or simple notification
isrequired for ICPEs according to the scale of the hazards
they represent.

For installations requiring licensing, this license is issued
by order of the Prefect following a public inquiry. The
license comprises requirements which may be subsequently
modified by a further order.

The list of ICPEs is given in column A of the appendix
to Article R. 511-9 of the Environment Code. It defines
the types of installations subject to the system and the
applicable thresholds.

Four sections of the ICPE list concerned radioactive

materials:

* section 1716 for radioactive substances in unsealed form;

* section 2797 for radioactive waste;

* section 2798 for the temporary management of waste
resulting from a nuclear or radiological accident;

¢ section 1735 which requires licensing of repositories,
storage or disposal facilities for solid residues of uranium,
thorium or radium ore, as well as their processing
by-products not containing uranium enriched with
isotope 235 and for which the total quantity exceeds
one ton.

It should be recalled that:

* The activities and installations for the management
of radioactive waste [pursuant to Council Directive
2011/70/Euratom of 19th July 2011 establishing a
European community framework for the responsible
and safe management of spent fuel and radioactive
waste] are subject to licensing.

Only radioactive substances in unsealed form with
potential environmental implications are subject to
the ICPE system; all sealed sources are subject to
the Public Health Code.

As a transitional measure, the license or notification
issued in accordance with section 1715 continues
to carry the same value as a license or notification
under the Public Health Code, until a new license
is obtained under the Public Health Code or, failing
which, for amaximum period of five years, in other
words no later than 4th September 2019.

Inaccordance with Article L. 593-3 of the Environment
Code, a facility located within the perimeter of a BNI,
recorded in a section of the ICPE list but necessary
for operation of the BNI, is subject to the BNI System.
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By virtue of Article L.1333-9 of the Public Health
Code, the licencesissued to ICPEs in accordance with
the Environment Code for the possession or use of
radioactive sources, take the place of the licences
required under the Public Health Code. However,
except for the provisions concerning procedures, the
legislative and regulatory provisions of the Public Health
Code apply to them.

5.3 The regulatory framework
for protection against malicious acts

in nuclear activities

Malicious acts include theft or misappropriation of
nuclear materials, acts of sabotage and attacks from
outside the BNIs. These last two points must be
considered in the procedures subject to the Environment
Code and regulated and monitored by ASN. In this
respect, in its safety analysis report, the licensee must
present an assessment of the accidents liable to occur
in the facility, regardless of the cause of the accident,
including if it results from a malicious act. This
assessment, which mentions the effects of accidents
and the steps taken to prevent them or mitigate their
effects, is taken into account when determining whether
or not the creation authorisation can be granted. The
most important risk prevention or mitigation measures
can be the subject of ASN requirements.

However, ASN is not responsible either for determining
the malicious threats to be considered, or for regulating
and monitoring the physical protection of nuclear
facilities against malicious acts. The threats to be
considered when examining malicious acts are defined
by the Government (General Secretariat for Defence
and National Security).

With regard to protection against malicious acts, two
arrangements instituted by the Defence Code apply
to certain nuclear activities:

¢ Chapter III of Title III of Book III of the first part of
the Defence Code defines the measures to protect and
monitor nuclear materials. This concerns the following
fusible, fissile or fertile materials: plutonium, uranium,
thorium, deuterium, tritium, lithium-6, as well as chemical
compounds comprising one of these elements, except ores.
To prevent the dissemination of these nuclear materials,
their import, export, production, possession, transfer,
use and transport are subject to licensing.

Chapter II of Title I1T of Book 1T of the first part of
the Defence Code defines a system for protection
of establishments which “if unavailable, would risk
significantly compromising the nation’s combat or economic
potential, its security or its capacity for survival”. The
TSN Act of 13th June 2006 supplemented Article
L. 1332-2 of the Defence Code in order to enable
the administrative authority to apply this system to
facilities comprising a BNI “when the destruction of or



damage to (this BN could constitute a serious danger for
the population”. This protection system requires that
the licensees take the protective measures stipulated
in a particular protection plan prepared by them and
approved by the administrative authority. These measures
in particular include effective surveillance, alarm and
material protection measures. If the planis not approved
and in the event of persistent disagreement, the decision
is taken by the administrative authority.

With regard to nuclear activities outside the scope
of national defence, these systems are monitored at
the national level by the Defence and Security High
Official (HFDS) at the Ministry responsible for Energy.

Within a joint working group, ASN and HFDS hold
regular discussions about the accidents included in the
safety analysis reports as well as how some of them could
be the result of a malicious act or an act of terrorism. In
this respect, analysis of accident occurrences and the
steps taken to prevent them ensure that the regulation
authorisation processes carried out pursuant to the
Defence Code are consistent with those resulting from
the Environment Code.

For radioactive sources which are not nuclear materials
as specified above and which are not used in facilities
subject to the protection obligations specified in the
Defence Code, there are at present no arrangements
for monitoring the steps taken by those in possession
of these sources to prevent any malicious acts. Yet,
such acts involving some of these sources could
have serious consequences. This is why, in 2008, the
Government adopted the principle of obligations to
take preventive measures applicable to the holders,
with implementation thereof being monitored by ASN.
Legislative measures were therefore included in the Act
of 15th August 2015 and Ordinance of 10th February
2016 (see chapte 10, point 4.6)

5.4 The particular system for defence-

related nuclear activities and installations

The provisions concerning defence-related nuclear
facilities and activities were codified in the Defence Code
(creation of a sub-section 2 entitled “Defence-related
nuclear facilities and activities” in Chapter III of Title 11
of Book III of the first part of the legislative part) by
Ordinance 2014-792 of 10th July 2014 implementing
Article 55 of Act 2013-1168 of 18th December 2013
concerning military planning for the years 2014 to 2019
and constituting various provisions concerning defence
and national security.

Pursuant to Article L. 1333-15, defence-related nuclear
facilities and activities are:

» Defence Basic Nuclear Installations (DBNI);

¢ military nuclear systems;
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« defence-related nuclear experimentation sites and
installations;

* the former nuclear experimentation sites in the Pacific;

« transport of fissile or radioactive materials involved in
nuclear weapons and naval nuclear propulsion activities.

A part of the provisions applicable to nuclear activities
governed by ordinary law also applies to defence-related
nuclear activities and installations; for example, they are
subject to the same general principles as all nuclear activities
governed by ordinary law and the requirements of the
Public Health Code, including the system of licensing
and notification of small-scale nuclear activities, and they
concern defence-related nuclear activities and installations
in the same conditions as the ordinary law activities,
except for the fact that the licenses are granted by the
Delegate for Nuclear Safety and Radiation Protection for
National Defence Installations and Activities (DSND),
reporting to the Minister of Defence and the Minister of
Industry. Oversight of these activities and installations is
the responsibility of the personnel of the Defence Nuclear
Safety Authority (ASND) headed by the DSND.

Other provisions are specific to defence-related nuclear
activities and facilities. They are thus subject to particular
information rules for protection of national defence
confidentiality. Similarly, the nuclear facilities whose
characteristics correspond to the BNI list but which are
within the perimeter of a DBNI defined by decision of the
Prime Minister, are not subject to the BNI system but to
that of the special DBNI system defined by the Defence
Code and implemented by the ASND (see section 2 of
Chapter I of Title 111 of Book I1I of the first part of the
Defence Code).

When nuclear facilities are no longer necessary for the
purposes of national defence, they must be delicensed
and transferred to the BNI System. The Tricastin DBNI
has thus initiated a delicensing process, which should
lead to registration by ASN of new BNISs, the first of which
was registered on 1st December 2016.

ASN and ASND maintain close relations to ensure that
the systems for which they are responsible are coherent
and to ensure continuity of the oversight provided by
the State on facilities making the transition from one
system to the other.
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6. Outlook

With regard to radiation protection, ASN will continue
to play an active role in the transposition of the Euratom
Basic Standards Directive and in particular in the
preparation of resolutions and implementing orders
for the new provisions of the Public Health Code and
the Labour Code. Priority will be given to preparation
of the draft resolutions regarding the implementation
of the new system of procedures applicable to small-
scale nuclear activities and those concerning the field
of medical exposure (quality assurance in medical
imaging and training for the professionals with regard
to radiation protection of patients).

With regard to BNIs, ASN will in 2017 be continuing its
work to overhaul the general regulations applicable to
BNIs, more particularly for integration of the WENRA
“reference levels” and best practices, in order to obtain
a clear, complete and homogeneous framework.

The resolutions it will be adopting in 2017 include
the resolution stipulated by Article 27 of the Decree
of 2nd November 2007, which will determine the list
of significant modifications which do not significantly
call into question the safety analysis report or the
impact assessment of the facility and which will be
subject to notification to ASN.

ASN will apply its Guide No. 25 which will allow greater
involvement by the stakeholders and the public in the
drafting of these regulations and, through assessment
of the impact of the draft resolutions, will allow the
adoption of regulations that are more closely tailored
to the actual issues.

Following the adoption of the Ordinance of
10th February 2016, ASN will take part in drafting
the implementing decrees and in drafting the regulatory
part of the Environment Code of the BNI System.
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No. 1 E}l‘ﬂrﬂi[fﬁ/o;‘gg;?dioucme waste indeep gealogicol fomations No. 14 Guide concerning the remediation of structures in BNIs (August 2016)
Transport of radioactive materials in airports TR
No. 2 (February 2006) No. 15 Control of activities in the vicinity of BNIs (March 2016)
No. 3| Recommendatons for drafting annul informafion reports for the public No. 16 Significant radiation profection event affecting a radiotherapy patient:
| concerning Basic Nuclear Installations (October 2010) * "% | declaration and dlassification on the ASN-SFRO scale (July 2015)
No.4 | Aufotssessment of risk exposure of patients receiving external No. 17 Contents of radioactive substance transport incident and accident
" radiotherapy (January 2009) ) management plans (December 2014)
: " Disposal of effluents and waste contaminated by radionudlides,
No.5 m';ﬁ%"&%qt ofradiotherapy sofety and quaty of treatment No. 18 | produced in facilities licensed under the Public Health Code
(January 2012)
No. 6 inal shutdown, decommissioning and deficensing of Busic Nuclear No. 19 Appiicaton of the Order of 12th December 2005 relafing fo nuclear
Installations in France (August 2016) 7| pressure equipment (February 2013)
Civil transport of radioactive packages or substances on the public
highway: No. 20 | Drafting of the Medical Physics Organisation Plan (POPM) (April 2013)
* Vlolume 1: Shipment certification and approval applications
No.7 (Februmy.201 ) ) B ) No. 21 | Frocessing of non-compliance with a requirement defined for an
. \Slglflértr;ekgpgﬁck%%?drgrzgzlcses[gfbeg %‘I(l)e],f)uropeun Package Design *“1" Element Important for Protection (EIP) (January 2015)
© Vlolume 3: Conformity of pack dels not requiri |
(ﬁéj‘;g?nbe, 0;8?2;” O POCKage Moces TOTIEqEng approvo No. 22 | Safety requirements for the design of pressurised water reactors (dlaft)
No. 8 Evuluuﬁog B 3 e o Definition and modification of the waste zoning plan for BNIs
EajiE A Ne.23 (August 2016)
No. 9| Defermiring he perimete o B (October 2013) No. 24 | Management of soils polluted by BNI activifies (August 2016)
No. 10 Local involvement of CLIs in the 3rd ten-year outage of the 900 MWe Drafting of an ASN statufory resolution or ﬂ”ide
reactors (June 2010) No. 25 | Procedures for consultation with the stakeholders and the public
(October 2016)
No. 11 Significant radiation profection event (excluding BNIs and radioactive
* " material transports): nofification and codification of criteria (July 2015) No. 26 | Conrolof the cricalifyrisk in BNIs (draff)
Notification and codification of criteria related to significant safety,
No. 12 | radiation protection or environmental events applicable to BNIs No. 27 Tie-down of radioactive packages, materials or objects for fransport
and radioactive material transport operations (October 2005) o (November 2016)
Protection of Basic Nuclear Installations against external flooding Qualification of the calculation tools used in the nuclear safety case —
No. 13 (Jonuary 2013) No. 28 | 75t hrier (draft)
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Regulation exposure limits and dose levels

ANNUAL EXPOSURE LIMITS contained in the Public Health Code and in the Labour Code

REFERENCES

DEFINITIONS

VALUES

OBSERVATIONS

Article R.1333-8 of the Public
Health Code.

o Effective dose

1 mSv/year

© Equivalent dose for the lens of the eye

15 mSv/year

© Equivalent dose for the skin (average dose over any
area of 1 cm? of skin, regardless of the area exposed)

50 mSv/year

© These limits comprise the sum of effective or equivalent doses received as a result
of nuclear acfivities.
These are limits that must not be exceeded.

Article R. 4451-13
of the Labour Code

Adults

o Effective dose 20 mSv

© Equivalent dose for the hands, forearms, feet and 500 mSv
ankles

© Equivalent dose for the skin 500 mSv
(average dose over any area of 1 cm? of skin,
regardless of the area exposed)

© Equivalent dose for the lens of the eye 150 mSy

Pregnant women

© Exposure of the child to be born 1 mSv

Young people from 16 to 18 years old*:

© Effective dose 6 mSv

© Equivalent dose for the hands, forearms, feet and 150 mSv
ankles

© Equivalent dose for the skin 150 mSv

50 mSv

© Equivalent dose for the lens of the eye

© These limits comprise the sum of effective or equivalent doses received.
These are limits that must not be exceeded.

© Exceptional waivers are accepted:

- When justified beforehand, they are scheduled in certain working areas and for a
limited period, subject o special authorisation. These individual exposure levels
are planned according to a ceiling limit which is no more than twice the annual
exposure limit value.

- Emergency occupational exposure is possible in an emergency situation, in
particular to save human life.

* Only if covered by waivers, such as for apprentices.

MAXIMUM PERMITTED LEVELS for the consumption and sale of foodstuffs contaminated in the event of o nuclear accident

MAXIMUM PERMITTED LEVELS OF RADIOACTIVE

CONTAMINATION FOR FOODSTUFFS (Bq/Kg OR Bq/L)

BABY FOOD

DAIRY PRODUCTS

OTHER FOODSTUFFS
EXCEPT THOSE OF
LESSER IMPORTANCE

LIQUIDS INTENDED
FOR CONSUMPTION

Stronfium isotopes, particularly strontium-90 75 125 750 125
lodine isotopes, particularly iodine-131 150 500 2,000 500
Plutonium isotopes and alpha-emitting transuranian elements, 1 20 80 20
particularly plutonium-239 and americium-241
Any other radionuclide with a halflife of more than 10 days,
in particular '3Cs and '¥'Cs 400 1,000 1,250 1,000

Source: Council regulation 2016/52/Euratom of 15th January 2016.
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MAXIMUM PERMITTED LEVELS of radioactive contamination in livestock feedstuffs (caesium-134 and caesium-137)

ANIMAL CATEGORIES ‘ Bq/kg
Pork 1,250
Poultry, lamb, veal 2,500
Others 5,000

Source: Council regulation 2016,/52/Euratom of 15th January 2016.

OPTIMISATION LEVELS for patient protection (Public Health Code)

REFERENCES DEFINITIONS VALUES OBSERVATIONS

o The diagnostic reference levels, the dose constraints and the dose farget levels are

Ex. - entrance dose of used by applying the principle of optimisation.

0.3 mGy or dose area

Diagnostic reference level ) They are simply guidelines.

Article R.1333-68, Dose levels for standard diagnostic examinations ?r:?iugn(l)lﬁ)ngfdgésmnu

Order of 16th February 2004 ontal %sterounterim chest o The reference levels are created for standard patients by dose levels for typical
Yeray) p radiology examinations and by the radioactivity levels of radiopharmaceutical
Y products in diagnostic nuclear medicine.
DT Used wh fers no direct medical benefi The d in can be o fraction ofa dagnstic reference level, in parfcular f

Ariile R 1333-65, Order of | Used when exposure offers no direct medicol benefit fo ¢ dose constraint can be a fraction of o diagnostic reference level, in parficular for

Tth November 2007 the person exposed. exposure in the context of biomedical research or forensic procedures.

Dose necessary for the target organ or tissue
TL(\]:tg e,{ 1?;3'6(;’;' (target organ or farget-issue) during radiotherapy
o (experimentation)

The target dose level (specialists talk of a target volume in radiotherapy)
is used to adjust the equipment.

INTERVENTION TRIGGER LEVELS in cases of radiological emergencies (Public Health Code)

REFERENCES DEFINITIONS VALUES OBSERVATIONS

Expressed in effective dose (except for iodine), these levels are designed fo assist
with the relevant response decision to protect the general public:

Intervention levels © sheltering 10 mSy
Art. R.1333-80, Order of ) The Prefect can make adjustments to take account of local
14th October 2003, Circular © evacuafion S0mSy factors.
of 10th March 2000 * administration of a stable iodine tablet (equivalent dose for the thyroid) 50 mSv

These levels e expre?sed o eﬁ?d"’_e dose: _ This levelis raised fo 300 mSv when the intervention is
© for the special technical or medical intervention teams 100 mSv designed to prevent or reduce exposure of a large number

© for the other parficipants 10 mSv of people.

Reference levels
Art.R.1333-86
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n France, nuclear activity licensees are responsible for the safety of their activity. They cannot
delegate this responsibility, and must ensure permanent surveillance of both this activity
and the equipment used. Given the risks linked to ionising radiation for humans and the
environment, the State regulates nuclear activities, a task it has entrusted to ASN.

Control and regulation of nuclear activities is a fundamental responsibility of ASN. The aim is
to verify that all licensees fully assume their responsibility and comply with the requirements of
the regulations relative to radiation protection and nuclear safety, in order to protect workers,
patients, the public and the environment from risks associated with radioactivity.

Inspection is the key means of monitoring available to ASN. Inspection involves one or more ASN
inspectors going to the site or department being inspected or to carriers of radioactive substances.
The inspection is proportionate to the level of risk presented by the installation or the activity
and the way in which the licensee assumes its responsibilities. It consists in performing spot
checks on the conformity of a given situation with regulatory or technical baseline requirements.
After the inspection, a follow-up letter is sent to the head of the inspected site or activity and
published on www.asn.fr. Any deviations found during the inspection can lead to administrative
or criminal penalties.

Nuclear activities are also regulated by ASN through various actions:

* authorisation, following analysis of the applicant’s demonstration that its activities are satisfactorily
managed in terms of radiation protection and safety;

* operating experience feedback, more specifically through analysis of significant events;

* approval of organisations and laboratories taking part in radioactivity measurements and radiation
protection inspections.

ASN has a vision of control and regulation encompassing material, organisational and human
aspects. Its regulatory duties entail the issue of resolutions, prescriptions, inspection follow-up
documents, plus penalties as applicable, along with assessments of safety and radiation protection
in each activity sector.

It applies to all the phases of performance of the

activity, including the decommissioning phase for

nuclear facilities:

* before the licensee exercises an activity subject to
authorisation, by reviewing and analysing the files,

1. Verifying that the licensee
assumes its responsibilities

1.1 The principles of ASN oversight duties

ASN aims to ensure that the principle of licensee
responsibility for nuclear safety and radiation protection
is respected.

ASN applies the principle of proportionality when
determining its actions, so that the scope, conditions
and extent of its regulatory action is commensurate
with the health and environmental safety implications
involved.

Regulation is part of a multi-level approach and is
carried out with the support of the Institute for Radiation
Protection and Nuclear Safety (IRSN).
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documents and information provided by the licensee
tojustify its project with regard to safety and radiation
protection. This verification aims to ensure that the
information and demonstration supplied are both
relevant and sufficient;

* during exercise of the activity, by visits, inspections,
verification of licensee operations entailing significant
potential consequences, review of reports supplied
by the licensee and analysis of significant events. This
verification comprises sampling and the analysis of
justifications provided by the licensee with regard
to the performance of its activities.

To consolidate the effectiveness and quality of its actions,
ASN is adopting an approach involving continuous
improvement of its regulatory practices. It uses the
experience feedback from forty years of nuclear activity
inspections and the exchange of best practices with
its foreign counterparts.
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1.2 The scope of regulation of nuclear

activities

Article L. 592-22 of the Environment Code states that

ASN must regulate compliance with the general rules and

particular requirements of safety and radiation protection,

applicable to:

* licensees of BNIs;

* those in charge of the construction and operation of
Pressure Equipment (PE) used in BNIs;

* those in charge of radioactive substances transport;

* those in charge of activities entailing a risk of exposure
of individuals and workers to ionising radiation;

* those in charge of implementing ionising radiation
exposure monitoring measures.

In this chapter, these persons are called the “licensees”.
ASN also regulates the organisations and laboratories it
approves to take part in the inspections and to guarantee
safety and radiation protection, as well as carrying out
labour inspection duties in the NPPs (see chapter 12).

Although historically based on verifying the technical
conformity of facilities and activities with regulations or
standards, regulation today also covers a broader field
incorporating Social, Organisational and Human Factors
(SOHF). It takes account of individual and collective
behaviour and attitudes, management, organisation and
procedures, relying on a variety of sources: significant
events, inspections, relations with the stakeholders
(personnel, licensees, contractors, trade unions,
occupational physicians, inspection services, approved
organisations, and so on).

2. Ensuring that regulation is
proportionate to the implications

ASN organises its regulatory work in a way that is
proportionate to the implications of the activities. The
licensee is the key player in the regulation of its activities.
The performance of certain inspections by organisations
and laboratories offering the necessary guarantees validated
by ASN approval, contributes to this action.

2.1 Definition of the implications

In order first of all to take account of the health and
environmental implications and the licensees’ safety and
radiation protection performance, and secondly the large
number of activities it has to oversee, ASN periodically
identifies and directly inspects the activities and topics
with major potential consequences: It conducts regular
oversight of subjects entailing potential risks, which are
systematically examined on a yearly basis, and also identifies
topical subjects requiring more particular attention in any

given year. Forexample, in 2016, the inspections focused

on the following topics or activities:

» management of the safety and organisation of NPPs;
management of deviations, worker radiation protection
and criticality in fuel cycle facilities;

* industrial radiography;, fields requiring high-level sealed
sources and suppliers of sources for the industrial small-
scale nuclear sector;

* computed tomography and teleradiology for the medical
small-scale nuclear sector;

* on-site transport within BNIs, training of transport
operators for the transport of radioactive substances.

In order to identify these activities and topics, ASN
relies on current scientific and technical knowledge
and uses the information collected by both itself and
IRSN: results of inspections, frequency and nature of
incidents, major modifications made to facilities, review
of files, feedback of data concerning doses received by
workers, information resulting from checks by approved
organisations. It can adapt its priorities to take account of
significant events occurring in France or around the world.

2.2 Oversight by ASN

Thelicensee is required to provide ASN with the information
itneeds to meet its regulatory responsibilities. The volume
and quality of this information should enable ASN to
analyse the technical demonstrations presented by the
licensee and target the inspections. It should also allow
identification and monitoring of the milestones in the
operation of a nuclear activity.

ASN regulatory action takes the form of reviews of files,
pre-commissioning visits, inspections, and consultation
with professional organisations (trade unions, professional
orders, learned societies, etc.).

ASN inspection in the lonisos facility in Sublé-sur-Surth, November 2016.
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ASN regulates nuclear activities and facilities in order to
check that the licensees and those responsible for nuclear
activities comply with the regulatory requirements and
conditions specified in their authorisation license.

Regulation and monitoring of Basic Nuclear
Installations

Safety covers the technical and organisational measures
taken at all stages in the operation of nuclear facilities
(design, creation, commissioning, operation, final
shutdown, decommissioning) to prevent or mitigate
the risks for safety, public health and the environment
(see chapter 3). This notion thus includes the measures
taken to optimise waste and effluent management.

The safety of nuclear installations is based on the following
principles, defined by the International Atomic Energy
Agency (IAEA) in its fundamental safety principles for
nuclear installations (Safety series No. 110) and then to
alarge extent incorporated into the European Directive
on Nuclear Safety of 8th July 2014, which modifies
that of 2009:

responsibility for nuclear safety lies primarily with
the licensee;

the organisation responsible for regulation and oversight
is independent of the organisation responsible for
promoting or using nuclear power. It must have
responsibility for licensing, inspection and formal
notice, and must have the authority, expertise
and resources necessary for performance of the
responsibilities entrusted to it. No other responsibility
shall compromise or conflict with its responsibility
for safety.

In France, pursuant to the Environment Code, ASN is
the body that meets these criteria.

Ordinance 2016-128 of 10th February 2016 implementing
the Energy Transition for Green Growth Act (TECV)
expanded the scope of ASN regulation to the suppliers,
contractors and subcontractors of licensees, including
for activities performed outside BNIs.

In its regulatory duties, ASN is required to look at
the equipment and hardware in the installations, the
individuals in charge of operating it, the working
methods and the organisation, from the start of the
design process up to decommissioning. It reviews the
steps taken concerning nuclear safety and the monitoring
and limitation of the doses received by the individuals
working in the facilities, and the waste management,
effluents discharge monitoring and environmental
protection procedures.

Regulation of pressure equipment

Numerous systems in nuclear facilities contain or carry
pressurised fluids. In this respect they are subject to the
regulations applicable to pressure equipment, which
include ESP and ESPN (see chapter 3, point 3.6).
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The Environment Code states that ASN is the
administrative Authority with competence for issuing
individual resolutions and checking the in-service
monitoring of the pressure equipment installed within
the perimeter of a BNIL.

Pressure equipment operation is regulated. This regulation
in particular applies to the in-service surveillance
programmes, non-destructive testing, maintenance
work, disposition of nonconformities affecting these
systems and periodic post-maintenance testing of the
systems.

ASN also assesses the regulatory conformity of the most
important new nuclear pressure equipment items. It
approves and monitors the organisations responsible for
assessing the conformity of the other nuclear pressure
equipment.

Regulation and monitoring of the transport of
radioactive substances

Transport comprises all operations and conditions
associated with movements of radioactive substances,
such as packaging design, manufacture, maintenance
and repair, as well as the preparation, shipment, loading,
carriage, including storage in transit, unloading and
receiptat the final destination of the radioactive substance
consignments and packages (see chapter 11).

The safety of the transport of radioactive substances is

based on three successive barriers:

* primarily, the robustness of the packages;

« the reliability of the transport operations;

* an efficient emergency response in the event of an
accident.

Regulation and monitoring of activities comprising
arisk of exposure to ionising radiation

In France, ASN fulfils the role by drafting and monitoring
technical regulations concerning radiation protection
(see chapter 3, point 1).

The scope of ASN’s regulatory role in radiation protection
covers all the activities that use ionising radiation. ASN
exercises this duty, where applicable, jointly with other
State services such as the Labour Inspectorate, the
Inspectorate for Installations Classified on Environmental
Protection Grounds, the departments of the Ministry of
Health and the French National Agency for Medicines
and Health Products Safety (ANSM). This action directly
concerns either the users of ionising radiation sources, or
organisations approved to carry out technical inspections
on these users.

The methods of regulating the radiation protection
players are presented in Table 1.
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Regulating the application of Labour Law
in the nuclear power plants

Labour inspection in the NPPs has been ensured from
the outset by the administration tasked with technical
oversight under the authority of the Minister responsible
for Labour; the competence of ASN is now codified in
Article R. 8111-11 of the Labour Code. The nineteen
NPPs in operation, the nine reactors undergoing
decommissioning and the EPR reactor under construction
at Flamanville are the responsibility of the ASN labour
inspectorate. The regulation of safety, radiation protection
and labour inspection very often covers common topics,
such as worksite organisation or the conditions of use
of outside contractors (see chapter 12).

The ASN labour inspectors have four essential duties:

1. checking application of all aspects of labour
legislation (health, occupational safety and working
conditions, occupational accident inquiries, quality
of employment, collective labour relations);

2. advising and informing the employers, employees and
personnel representatives about their rights, duties
and labour legislation;

3. informing the administration of changes in the working
environment and any shortcomings in the legislation;

4. facilitating conciliation between the parties.

The ASN labour inspectors also have powers of decision
concerning authorisation applications (firing of personnel
representatives, waivers to regulations in terms of work
or rest times, health and safety).

These duties are based on international standards
(International Labour Organisation Convention No. 81)
and national regulations. ASN carries them out in liaison
with the other Government departments concerned,
mainly the departments of the Ministry responsible
for Labour.

ASN has set up an organisation enabling it to deal with
these issues. The action of the ASN labour inspectors
(6.2 Full-Time Equivalent - FTE) in the field has increased
markedly since 2009, particularly during reactor outages,
with inspection visits, advisory roles at the meetings of
the Committee for Health, Safety and Working Conditions
(CHSCT) and the Inter-company Committee on Safety
and Working Conditions (CIESCT), as well as the regular
discussions with the social partners.

2.3 Main checks performed by
the licensees

The operations that take place in the BNIs and which
have the highest potential safety and radiation protection
implications require prior authorisation by ASN (see
chapter 3).

Users of ionising
radiation sources

INSTRUCTION/
AUTORISATION

o Review of the dossiers
required by the Public
Health Code
(Articles R. 13331 1o
R. 1333-54)

© Pre-commissioning
inspection

© Registration
of notification or delivery
of the authorisafion

INSPECTION

© Radiation profection
inspection (Article
L. 133317 of the Public
Health Code)

TABLE 1: Methods of ASN regulation of the various radiation protection players

OPENNESS AND
COOPERATION

o Jointly with the
professional
organisations, drafting
of guides of good
practices for users
of fonising radiation

Bodies approved
for radiation
protection inspections

© Review of application
files for approval fo
perform the inspections
specified in Arficle
R. 1333- 95 of the
Public Health Code and
Arficles R. 4451-29
to R. 4452-34 of the

© Second level inspection:
- in-depth inspections
at head office and in
the branches of the
organisations
- unannounced field
inspecfions

Labour Code
o Organisation audit
o Delivery of approval

© Jointly with
the professional
organisations, drafting
of rules of good practices
for performance
of radiation profection
inspections

2.3.1 Operations subject fo a licensee internal

authorisation procedure

ASN considers that the operations taking place in the BNIs
with the highest nuclear safety and radiation protection
implications must require its prior authorisation.
However, it considers that operations with lesser
potential consequences can be performed under the
sole responsibility of the licensee. For intermediate
operations presenting potential consequences that are
significant but do not compromise the safety scenarios
used in BNI operation or decommissioning, ASN
allows the licensee to assume direct responsibility for
them, provided that it sets up a system of enhanced,
systematic internal checks, offering sufficient guarantees
of quality, independence and transparency. The decision
on whether or not to carry out the operations must
be the subject of a formal authorisation issued by the
licensee’s duly qualified staff. This organisation is called
the “internal authorisations system”. It is presented to
the Local Information Committee (CLI). The system
ofinternal authorisations is governed by the Decree of
2nd November 2007 and the ASN resolution of 11th July
2008. This system is the subject of prior approval by
an ASN resolution which defines:
« the nature of the operations which can be covered by
an internal authorisation;
¢ the process used to approve the operations, more
specifically with an opinion issued prior to any
operation by a body within the company that is
independent from the people directly in charge of
operation,
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* identification of the persons qualified to issue the
internal authorisations;

* the procedures for periodically informing ASN of the
operations planned or completed.

ASN checks the proper application of the internal
authorisations systems by means of inspections,
examination of the periodic reports transmitted
by the licensees and counter-analysis of the files. It
may temporarily or definitively suspend an internal
authorisations system at any moment if it considers
that implementation is not satisfactory.

2.3.2 Internal monitoring of radiation profection

by the users of ionising radiation sources

The current aim of internal monitoring of radiation
protection is to ensure regular assessment of the
radiological safety of the activities using sources of
ionising radiation. This monitoring is performed under
the responsibility of the licensees. It may be carried
out by the Person Competent in Radiation protection
(PCR), appointed and mandated by the employer, or
be entrusted to IRSN or to organisations approved by
ASN. It does not replace either the periodic checks
required by the regulations, or the inspections conducted
by ASN. It for example concerns the performance of
the protection systems, monitoring of the ambient
atmosphere in regulated areas, or checks on medical
appliances before they enter service or after modification.
As a result of the transposition of Directive 2013/59/
Euratom of 5th December 2013 setting basic standards
for health protection against the hazards arising from
exposure to ionising radiation, this system may well
need to be modified.

2.4 ASN approval of organisations

and laboratories

Article L. 592-21 of the Environment Code states
that ASN must issue the necessary approvals to the
organisations taking part in the inspections and in
ensuring the nuclear safety and radiation protection
watch. Depending on the health or safety implications
ofanuclear activity or a facility category, ASN may rely
on the results of checks carried out by independent
organisations and laboratories it has approved and
which it monitors.

ASN thus approves organisations so that they can

perform the technical inspections required by the

regulations in the fields within its scope of competence:

* radiation protection checks;

* measurement of radon activity concentration in
premises open to the public;

» assessment of conformity and inspection of equipment
in service.
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In order to approve the applicant organisations,
ASN ensures that they perform the inspections in
accordance with their technical, organisational and
ethical obligations and in compliance with the rules
of professional good practice. Compliance with these
provisions should enable the required level of quality
to be obtained and maintained.

ASN ensures that benefit is gained from the approval,
in particular through regular exchanges with the
organisations it has approved and the mandatory
submission of an annual report, in order to:

* turn operating experience feedback to good account;
* improve the approval process;

* improve the conditions of intervention by the

organisations.

The checks carried out by these organisations contribute
to ASN'’s overview of all nuclear activities.

In 2015, the organisations approved for radiation
protection inspections carried out more than
69,800 inspections, for which the breakdown per type
of source and per field is given in the following Table 2.

The main deviations recorded during these inspections
concern administrative checks. In 2015, the reports
from the organisations reveal an increase in source and
facility non-compliance with the applicable standards
and rules.

ASN also approves laboratories to conduct analyses
requiring a high level of measurement quality if the
results are to be usable. It thus approves laboratories
for the monitoring of:

* environmental radioactivity (see point 4);

» worker dosimetry (see chapter 1).

The list of approvals issued by ASN is kept up to
date on www.asn.fr (“Bulletin officiel de "ASN/agréments
d’organismes” section).

Asat 31st December 2016, the following are approved
by ASN:

* 40 organisations tasked with radiation protection
checks, 12 approvals or approval renewals were
delivered in 2016;

50 organisations tasked with measuring radon
activity concentration in buildings. Eleven of these
organisations can also carry out measurements in
cavities and underground structures, while 7 are
approved to identify sources and means of radon
ingress into buildings. In 2016, ASN issued 35 new
approvals or approval renewals;

13 organisations tasked with the monitoring of worker
internal dosimetry, 7 for external monitoring and
2 for monitoring exposure associated with natural
radioactivity). In 2016, ASN issued 4 new approvals
or approval renewals;

5 organisations tasked with nuclear pressure
equipment inspections;
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TYPE—_ FIED
OFSOURCE ——
SEALED SOURCES

MEDICAL

VETERINARY

TABLE 2: Number of radiation protection inspections performed in 2015 by organisations approved for radiation protection inspections

RESEARCH /
TEACHING

INDUSTRY
OUTSIDE BNIS

UNSEALED SOURCES

MOBILE GERI*

FIXED GERI

PARTICLE
ACCELERATORS

DENTAL
TOTAL

* Generator of ionising radiation

* 64 laboratories for environmental radioactivity
measurements covering 880 approvals, of which
127 are approvals or approval renewals delivered
during 2016.

ASN gives the General Directorate for Health (DGS) an
opinion on the approval of the laboratories analysing
radioactivity in water intended for human consumption.

It gives the Ministers responsible for Nuclear Safety and
Transportan opinion on the approval of the organisations
responsible for:

* training the drivers of vehicles transporting radioactive
substances (class 7 hazardous materials);
organising safety adviser examinations for transport of
dangerous goods by road, rail or navigable waterway;
certifying the conformity of packaging designed to
contain 0.1 kg or more of uranium hexafluoride (initial
and periodic checks);

approval of the types of tanks' ;

the initial and periodic checks of tankers for transport
of class 7 hazardous substances by land.

1. For each new type of tank, an organisation approved by ASN
must issue a type approval certificate. This cem’ﬁzate confirms that
the tank has been checked by the organisation, that it is suitable for
the intended purpose and that it complies with the requirements of
the regulations. When a series of tanks is manufactured with

no change to the design, the certificate is valid for the entire series.

# ) FOCUS

ASN reinforces the graduated
approach for regulation of
industrial small-scale nuclear
activities

In 2016, ASN initiated work to examine the
revision of its oversight system in the small-scale
nuclear sector, at a time of changing regulations
linked to the transposition of the European
Directive on Basic Radiation Protection
Standards. The purpose of this reassessment is
to reinforce the efficiency of this system on the
basis of an approach that is appropriate and
commensurate with the risks.

3. Efficient regulation and
oversight

3.1 Inspection

3.1.1" Inspection objectives and principles

The inspection carried out by ASN is based on the

following principles:

* The inspection aims to detect any deviations indicative
of a possible deterioration in facility safety or the
protection of individuals or the environment and any
non-compliance with the legislative and regulatory
requirements the licensee is required to apply.

* The inspection is proportionate to the level of risk
presented by the facility or activity.

¢ The inspection is neither systematic nor exhaustive,
is based on sampling and focuses on subjects with
the greatest potential consequences.
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3.1.2 Inspection resources implemented

To ensure greater efficiency, ASN action is organised on

the following basis:

* inspections, at a predetermined frequency, of the
nuclear activities and topics of particular health and
environmental significance;

* inspections on a representative sample of other nuclear
activities;

* systematic technical inspections of all the activities by
approved organisations.

The inspections may be unannounced or notified to the
licensee a few weeks before the visit. They take place mainly
on the site or during the course of the relevant activities
(work, transport operation). They may also concern
the head office departments or design and engineering
departments at the major licensees, the workshops or
engineering offices of the subcontractors, the construction
sites, plants or workshops manufacturing the various
safety-related components.

ASN uses various types of inspections:

standard inspections;

reinforced inspections, which consist in conducting
anin-depth examination of a targeted topic by a larger
team of inspectors than for a routine inspection;
in-depth inspections, which take place over several
days, concern a number of topics and involve about
ten or so inspectors. Their purpose is to carry out
detailed examinations and they are overseen by senior
inspectors;

inspections with sampling and measurements which
are designed to check discharges by means of samples
that are independent of those taken by the licensee;
event-based inspections carried out further to a
particularly significant event;

worksite inspections, ensuring a significant ASN
presence on the sites on the occasion of reactor outages
or particular work, especially in the construction or
decommissioning phases;

inspection campaigns, grouping inspections performed
onalarge numbers of similar installations, following
a predetermined template.

Labour inspectorate duties lead to various types of

interventions, focusing in particular on*:

¢ checkingapplication of the Labour Code by EDF and
outside contractors in the NPPs (verification operations
that include inspections);

* participation in meetings of the CHSCT, CIESCT and
inter-firm Health, Safety and Working Conditions
Committee (CISSCT) (EPR construction site);

* performance of inquiries further to requests, complaints
or information, after which the inspectors can issue
resolutions.

2. The intervention is the representative unit of activity normally
used by the labour inspectorate.
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ASN sends the licensee an inspection follow-up letter

officially documenting:

¢ deviations between the situation observed during the
inspection and the regulations or documents produced
by the licensee pursuant to the regulations;

e anomalies or aspects warranting additional
justifications.

Some inspections are carried out with the support of an
IRSN representative specialised in the facility checked
or the topic of the inspection.

ASN inspectors

To meet its objectives, ASN has inspectors designated
and accredited by the ASN Chairman, in accordance
with the conditions defined by Decree 2007-831 of
11th May 2007, subject to their having acquired the
requisite legal and technical skills through professional
experience, mentoring or training courses.

The inspectors take an oath and are bound by
professional secrecy. They exercise their inspection
activity under the authority of the ASN Director-
General and benefit from regularly updated practical
aids (inspection guides, decision aids) to assist them
in their inspections.

As part of its continuous improvement policy, ASN
encourages the exchange and integration of best
practices used by other inspection organisations:

* by organising international exchanges of inspectors
between Safety Authorities, either for the duration
of one inspection or for longer periods that could
extend to a secondment of up to three years. Thus,
after having observed its advantages, ASN has adopted
the concept of in-depth inspections described earlier.
However, it did not opt for the system involving a
resident inspector on anuclear site, as ASN considers
that its inspectors must work within a structure large
enough to allow experience to be shared and that they
must take part in checks on different licensees and
facilities in order to acquire a broader view of this
field of activity. These guidelines also allow greater
clarity in the exercise of the respective responsibilities
of the licensee and the inspector;

by taking on inspectors trained in other inspection
practices. ASN encourages the integration into its
departments of inspectors from other regulatory
authorities, such as the Regional Directorate for
the Environment, Planning and Housing, ANSM,
Regional Health Agencies (ARS), etc. It also proposes
organising joint inspections with these authorities
concerning the activities within their joint field of
competence;

by encouraging its staff to take part in inspections on
subjects in different regions and domains, notably
to ensure the uniformity of its practices.

Table 3 presents the headcount of inspectors as at
31st December 2016. Some inspectors operate in
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INSPECTOR CATEGORY (QUALIFICATION DOMAIN)

TABLE 3: Breakdown of inspectors per inspection domain (as ot 31st December 2016)

DEPARTMENTS DIVISIONS

Nuclear safety inspector (BNI)
of which nuclear safety inspector (transport) 11 21
Radiation protection inspector 40 106
Labour inspector 0 17
Number of inspectors all domains 129 154

TABLE 4: Trend in number of inspections performed from 2011 to 2016

* Since 2018, the staff responsible for the inspection of nuclear pressure equipment have become nuclear safety inspectors

NUMBER OF INSPECTIONS CARRIED OUT

2016 561 88 106 1 127
2015 59 67 98 1,003 123
2014 686 87 13 1,159 125
2013 678 86 131 1,165 131
2012 726 76 112 1,050 129
2011 684 65 100 1,088 124

Number of inspections

3,000
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2,000 o
276

GRAPH 1: Trend in the number of ASN inspections and inspectors from 2011 to 2016
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several inspection areas, and all the operational entity
heads and their deputies fulfil both managerial and
inspection functions.

Most of the inspections are carried out by inspectors
assigned to the regional divisions, who represent 55%
of the ASN inspectors. The 129 inspectors assigned
to the departments take part in the ASN inspection
effort within their field of competence; they represent
45% of the inspector headcount and performed 16%
of the inspections in 2016.
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Since 2009, ASN has carried out about 2,000 inspections
every year, including about 37% in BNIs and activities
linked to pressure equipment, 58% in small-scale nuclear
activities, Approved Organisations and Laboratories
(OA-LA) and 5% for the transport of radioactive
substances (see Table 4).

In2016, 1,793 inspections were carried out, including
561 in the BNIs, 88 in activities linked to Pressure
Equipment, 106 in radioactive substances transport
activities, 911 in activities employing ionising radiation

@ Inspections

@ Inspectors
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and 127 in approved organisations and laboratories.
Thirty-four inspections took place in the head office
departments. These 1,793 inspections represent
1,872 days of actual inspection in the field.

Graph 1 shows the trend in the number of inspections
and inspectors between 2011 and 2016.

ASN inspections programme

To guarantee a distribution of the inspection resources
proportionate to the safety and radiation protection
implications of the various facilities and activities, ASN
drafts a forecast inspections schedule every year, taking
into account the inspection implications (see point 2.1).
This schedule is not communicated to the licensees or
to those in charge of nuclear activities.

ASN ensures qualitative and quantitative monitoring of
performance of the programme and the follow-up given
to the inspections through periodic reviews. This enables
the inspected activities to be assessed and contributes to
the continuous improvement of the inspection process.

Information relative to the inspections

ASN informs the public of the follow-up to the inspections
by posting the inspection follow-up letters on-line at
WWW.dsh.fr.

Moreover, for each in-depth inspection, ASN publishes

an information notice on www.asn.fr.

3.1.3 Inspection of Basic Nuclear Installations (BNIs)

and pressure equipment

In 2016, 649 inspections were carried out to check
BNIs and pressure equipment, more than 23% of which
were unannounced.

These inspections can be broken down into
315 inspections in the NPPs, 246 in the other BNIs (fuel
cycle facilities, research facilities, facilities undergoing
decommissioning, etc.) and 88 for pressure equipment.
In the BNIs, three in-depth inspections were carried out
in 2016, on the CEA Fontenay-aux-Roses and Saclay
site, on the topic of “management of decommissioning
operations” and on the Areva site at La Hague, on the
topic of recovery and packaging of legacy waste.

The inspection breakdown by family of topics is shown in
Graph 2. The topics related to nuclear safety and social,
organisational and human factors represent more than
50% of the BNI inspections. 10% of the inspections
are devoted to environmental monitoring topics and
to waste and effluents in the BNIs.

Ofthe 315 inspections carried out in the NPPsin 2016,
nearly one third covered topics related to maintenance
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and operation. Social, Organisational and Human
Factors (SOHF), the environment and the prevention
and management of hazards are the other topics most
widely inspected by ASN.

The ASN labour inspectors also carried out
757 interventions during the 205.5 inspection days
in the NPPs.

The 246 inspections carried out in the LUDD
(Laboratories, Plants, Waste and Decommissioning) sites
in 2016 primarily concerned the “general inspection”
and “compliance with undertakings and licenses” topics.

With regard to pressure equipment, ASN carried out
88 inspections in 2016 including 51 on in-service
equipment monitoring, 17 on monitoring of recognised
inspection services and 20 regarding the inspection of the
design and manufacture of nuclear pressure equipment.
The ASN Nuclear Pressure Equipment Department has
received 1SO 17 020 accreditation from the French
accreditation committee.

3.1.4 Inspection of radioactive substances transport

ASN carried out 106 inspections on transport activities,
42% of which were unannounced; their breakdown
into topics is illustrated in Graph 3.

More than 51% of the inspections were carried out
on the topic of “consignments” in industry, BNIs
and the medical sector. Road carriage, on the one
hand, and the other modes of transport, on the other,
account for 15% and 6% respectively of the inspections
performed.

3.1.5 Inspection in the small-scale nuclear activities

ASN organises its inspection activity so that it is
proportionate to the radiological issues involved in
the use of ionising radiation, and consistent with the
actions of the other inspection services.

In 2016 ASN carried out 911 inspections - 15% of
which were unannounced - in some of the 50,000 or
so nuclear facilities and activities in the sector. These
inspections were more specifically divided among
the medical (54%), industrial or research (34%) and
veterinary (8%) sectors.

Medical or industrial activities entailing a high risk of
human exposure are the most frequently inspected.
Thus, 374 inspections were carried out in radiology
and radiotherapy and 72 in nuclear medicine.

Inaddition, of the 312 inspections of industrial activities
using ionising radiation, 132 concerned the manufacture,
distribution and utilisation of sealed and unsealed sources
and 98 concerned industrial radiography.
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The breakdown of small-scale nuclear sector inspections
according to the various activity categories is described
in Graph 4.

3.1.6 Inspection of ASN approved organisations

and laboratories

ASN carries out a second level of inspection on approved
organisations and laboratories. In addition to reviewing
the application file and issuing the approval, this
comprises surveillance actions such as:

¢ approval audits (initial or renewal audit);

* checks to ensure that the organisation and operation
of the entity concerned comply with the applicable
requirements;

* checks, which are usually unannounced, to ensure that
the organisation’s staff work in satisfactory conditions.

In 2016, ASN carried out 127 inspections on approved

organisations and laboratories, 45% of which were

unannounced, which can be broken down as follows:

* 70 inspections of organisations carrying out radiation
protection technical checks;

¢ 33 inspections of organisations assessing nuclear
pressure equipment conformity and carrying out
in-service monitoring of operational equipment;

* 8 inspections of organisations measuring the activity
concentration of radon;

* 13 inspections of laboratories approved for taking
environmental radioactivity measurements;

* 3 inspections of organisations approved for individual
monitoring of worker exposure to ionising radiation.

3.1.7 Checks on exposure fo Radon and Naturally
Occurring Radioactive Materials (NORM)

ASN also monitors radiation protection in premises where
exposure of individuals to natural ionising radiation
can be enhanced owing to the underlying geological
context (radon in premises open to the public) or the
characteristics of the materials used in industrial processes
(non-nuclear industries).

Monitoring exposure to radon

Article R. 1333-15 of the Public Health Code and Article
R.4451-136 of the Labour Code provide for the radon
activity concentration to be measured either by IRSN
or by ASN approved organisations.

These measurements are to be taken between
15th September of a given year and 30th April of the
following year.

For the 2016-2017 measurement campaign, the number
of approved organisations is indicated in Table 5.

GRAPH 2: Breakdown of BNI inspections in 2016 by topic
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GRAPH 3: Breakdown of radioactive substances transport inspections in 2016
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GRAPH 4: Breakdown of small-scale nuclear activity inspections in 2016 per
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TABLE 5: Number of organisations approved for measuring radon levels

Level 1 option A* 19 1 5 9 15
Level 1 option B** 7 0 0 1 1
Level 2%** 1 0 0 1 4

* Workplace and premises open to the public for all buildin, iyfzes
** Workplace, cavities and underground structures (except build
*** Represents complementary investigations

ings)

Monitoring exposure to natural ionising radiation
in non-nuclear industries

The Order of 25th May 2005 defined the list of
professional activities (ore or rare earth processing
industries, spas and facilities treating groundwater for
human consumption) requiring monitoring of human
exposure to natural ionising radiation, as the materials
used contain natural radionuclides and are likely to
generate doses that are significant from the radiation
protection standpoint.

Monitoring natural radioactivity
in water intended for human consumption

Monitoring the natural radioactivity in water intended
for human consumption is the role of the ARS. The
procedures for these checks take account of the
recommendations issued by ASN and are taken up in
the DGS Circular of 13th June 2008.

The results of the checks are jointly analysed and utilised
by ASN and the services of the Ministry of Health.

3.2 Assessment of the demonstrations

provided by the licensee

The purpose of the files supplied by the licensee is to
demonstrate compliance with the objectives set by the
general technical regulations, as well as those that it has
set foritself. ASN is required to check the completeness
of the data and the quality of the demonstration.

The review of these files may lead ASN to accept or
to reject the licensee’s proposals, to ask for additional
information or studies or to ask for work to be done to
bring the relevant items into conformity.

3.2.1 Analysing the information supplied by Basic

Nudlear Installation (BNI) licensees

Reviewing the supporting documents produced by the
licensees and the technical meetings organised with
them are one of the forms of control carried out by ASN.
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Whenever it deems necessary, ASN seeks the advice
of technical support organisations, primarily IRSN.
The safety review implies cooperation by numerous
specialists, as well as efficient coordination, in order
to identify the essential points relating to safety and
radiation protection.

IRSN assessment relies on research and development
programmes and studies focused on risk prevention
and on improving our knowledge of accidents. It is
also based on in-depth technical discussions with the
licensee teams responsible for designing and operating
the plants. For the more important issues, ASN requests
the opinion of the competent Advisory Committee
of Experts (GPE). For other matters, IRSN examines
the safety analyses and gives its opinion directly to
ASN. ASN procedures for requesting the opinion of a
technical support organisation and, where required, of
an Advisory Committee, are described in point 2.5.2
of chapter 2.

At the design and construction stage, ASN - aided by
its technical support organisation - examines the safety
analysis reports describing and justifying basic design
data, equipment design calculations, utilisation rules and
test procedures, and quality organisation provisions made
by the prime contractor and its suppliers. It also analyses
the facility’s environmental impact assessment. ASN
regulates and oversees the construction and manufacture
of structures and equipment, in particular that of the
main primary system and the main secondary systems
of pressurised water reactors. In accordance with the
same principles, it checks the packages intended for
the transport of radioactive substances.

Once the nuclear facility has been commissioned,
following ASN authorisation, all changes to the facility
or its operation made by the licensee that could affect
security, public health and safety, or the protection of
nature and the environment, are notified to ASN or
submitted to it for authorisation. Moreover, the licensee
must perform periodic safety reviews to update the
assessment of the facility, taking into account any changes
in techniques and regulations, and experience feedback.
The conclusions of these reviews are submitted by the
licensee to ASN, which can issue new prescriptions in
order to tighten the safety requirements (see chapter 12
point 2.9.4).
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Other data submitted by BNI licensees

The licensee submits routine activity reports and summary
reports on water intake, liquid and gaseous discharges
and the waste produced.

Similarly, there is a considerable volume of information
on specific topics such as fire protection, PWR fuel
management strategies, relations with contractors,
and so on.

3.2.2 Review of the applications required by the
Public Health Code

ASN is responsible for reviewing applications to possess
and use ionising radiation sources in the medical and
industrial sectors. ASN also deals with the specified
procedures for the acquisition, distribution, import,
export, transfer, recovery and disposal of radioactive
sources. It in particular relies on the inspection reports
from the approved organisations and the reports on the
steps taken to remedy nonconformities detected during
these inspections.

Inaddition to the internal inspections carried out under
the responsibility of the facilities and the periodic checks
required by the regulations, ASN carries out its own
verifications. In this respect it directly carries out checks
during the procedures for issue (pre-commissioning
inspections) or renewal (periodic inspections) of the
authorisations to possess and use radiation sources
granted on the basis of Article R. 1333-23 of the Public
Health Code. Authorisations and renewals can only be
issued if the requests submitted by ASN following the
checks have been taken into account. These checks are in
particular designed to compare the data contained in the
files with the actual physical reality (sources inventory,
check on the conditions of production, distribution and
utilisation of the sources and the devices containing them).
They also enable ASN to ask the facilities to improve
their in-house provisions for source management and
radiation protection.

3.3 Lessons learned from significant events

3.3.1 Anomaly detection and analysis

History

The international Conventions ratified by France
(Article 19vi of the Convention on Nuclear Safety of
20th September 1994; Article 9v of the Joint Convention
on the safety of spent fuel management and on the safety
of radioactive waste management of 5th September
1997) require that BNI licensees, on account of the
defence in depth principle, implement a reliable system
for early detection of any anomalies that may occur,

such as equipment failures or errors in the application
of operating rules.

Based on twenty years of experience, ASN felt that it
would be useful to transpose this approach, which was
initially limited to nuclear safety, to radiation protection
and protection of the environment. ASN thus drafted
two guides defining the principles and reiterating the
obligations binding on the licensees with regard to
notification of incidents and accidents:

* Guide No. 12 of 21st October 2005 contains the
requirements applicable to BNIlicensees and to carriers.
It concerns significant events affecting nuclear safety
of BNIs, radioactive material transports, radiation
protection and protection of the environment.

Guide No. 11 of 7th October 2009, updated in July
2015, isintended for those in charge of nuclear activities
as defined in Article L. 1333-1 of the Public Health
Code and the heads of the facilities in which ionising
radiation is used (medical, industrial and research
activities using ionising radiation).

These guides can be consulted on the ASN website,
WWW.Asn.fr.

What is a significant event?

Detection of events (deviations, anomalies, incidents,
etc.) by those in charge of the activities using ionising
radiation, and implementation of corrective measures
decided after analysis, play a fundamental role in accident
prevention. The nuclear licensees detect and analyse
several hundred anomalies each year for each EDF reactor
and about fifty per year for any given research facility.

Prioritising the anomalies should enable the most
important ones to be addressed first. ASN has defined
acategory of anomalies called “significant events”. These
are events that are sufficiently important in terms of safety
or radiation protection to justify rapid notification of
ASN, with amore complete analysis subsequently being
sent to it. Significant events must be notified to it, as
specified in the Order of 7th February 2012 (Art. 2.6.4),
the Public Health Code (Articles L. 1333-3 and R. 1333-
109 toR.1333-111), the Labour Code (Article R.4451-
99) and the regulatory texts applicable to the transport
of radioactive substances (for instance, the Agreement
on the carriage of dangerous goods by road).

The criteria for notifying the public authorities of
events considered to be “significant” take account of
the following:

* the actual or potential consequences for workers, the
public, patients or the environment, of events that
could occur and affect nuclear safety or radiation
protection;

¢ the main technical, human or organisational causes
that led to the occurrence of such an event.

This notification process is part of the continuous safety
improvement approach. It requires the active participation
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of all players (users of ionising radiation, carriers, etc.)
in the detection and analysis of deviations.

It enables the authorities:

* to ensure that the licensee has suitably analysed the
event and taken appropriate measures to remedy the
situation and prevent it from happening again;

* to analyse the event in the light of the experience
available to other parties in charge of similar activities.

The purpose of this system is not to identify or penalise
any individual person or party.

Moreover, the number and rating on the INES scale
(International Nuclear and Radiological Event Scale) of
the significant events which have occurred in a nuclear
facility are not on their own indicators of the facility’s
level of safety. On the one hand, a given rating level
is an over-simplification and is unable to reflect the
complexity of an event and, on the other, the number
of events listed depends on the level of notification
compliance. The trend in the number of events does
not therefore reflect any real trend in the safety level
of the facility concerned.

ASN takes part in the INES consultative committee,
a body comprising experts in the evaluation of the
significance of radiation protection and nuclear safety
events, tasked with advising IAEA and the INES national
representative of the member countries on the use of
the INES scale and its updates.

3.3.2 Implementation of the approach

Event notification

In the event of an incident or accident, whether or not
nuclear, with actual or potential significant consequences
for the safety of the facility or the transport operation,
or which is liable to harm people, property or the
environment through significant exposure to ionising
radiation, the licensee or person responsible for the
nuclear activity or for the transport of radioactive
substances is obliged to notify ASN and the State’s
representative in the département without delay.

According to the provisions of the Labour Code,
employers are obliged to declare significant events
affecting their workers. When the head of a facility
carrying out a nuclear activity calls in an external
contractor or non-salaried worker, the significant
events affecting salaried or non-salaried workers are
notified in accordance with the prevention plans and
the agreements concluded pursuant to Article R. 4451-8
of the Labour Code.

The notifying party assesses the urgency of notification
in the light of the confirmed or potential seriousness
of the event and the speed of reaction necessary to
avoid an aggravation of the situation or to mitigate the
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consequences of the event. The notification time of
two working days, tolerated in the ASN notification
guide, does not apply when the consequences of the
event require intervention by the public authorities.

In 2016, ASN drafted a new guide on the procedures
for notification of events relating to the transport
of radioactive substances on the public highway.
Its aim is to define the criteria and procedures for
the notification of events relating to the transport of
radioactive substances on the terrestrial public highway
(road, rail and inland waterways), by sea or by air,
with actual or potential consequences for protection
of the interests mentioned in Article L. 593-1 of the
Environment Code.

Once published in its final form, this guide will
replace the part of the ASN Guide of 21st October
2005 on the transport of radioactive substances on
the public highway, with regard to the conditions of
notification and the codification of criteria related to
significant safety, radiation protection or environmental
events applicable to basic nuclear installations and to
radioactive material transport operations.

ASN analysis of the notification

ASN analyses the initial notification to check the
implementation of immediate corrective measures,
to decide whether to conduct an on-site inspection to
analyse the event in depth, and to prepare for informing
the public if necessary.

Within two months of the notification, it is followed
by a report indicating the conclusions the licensee
has drawn from analysis of the events and the steps it
intends to take to improve safety or radiation protection
and prevent the event from happening again. This
information is taken into account by ASN and its
technical support organisation, IRSN, in the preparation
of the inspection programme and when performing
the BNI periodic safety reviews.

ASN ensures that the licensee has analysed the event
pertinently, has taken appropriate steps to remedy
the situation and prevent it from recurring, and has
circulated the operating experience feedback.

The ASN review focuses on compliance with the
applicable rules for detecting and notifying significant
events, the immediate technical, organisational or
human measures taken by the licensee to maintain
or bring the installation into a safe condition, and the
pertinence of the submitted analysis.

ASN and IRSN subsequently examine the operating
feedback from the events. The assessment by ASN,
the significant event reports and the periodic reviews
sent by the licensees constitute the basis of operating
experience feedback. This experience feedback can
lead to requests for improvement of the condition
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of the facilities and the organisation adopted by the
licensee, as well as for changes to the regulations.

Operating experience feedback comprises the events
which occur in France and abroad if it is pertinent to
take them into account in order to reinforce safety or
radiation protection.

3.3.3 Technical inquiries held in the event of

an incident or accident concerning a nuclear activity

ASN has the authority to carry out an immediate
technical inquiry in the event of an incident or
accident in a nuclear activity. This inquiry consists
in collecting and analysing all useful information,
without prejudice to any judicial inquiry, in order
to determine the circumstances and the identified
or possible causes of the event, and draw up the
appropriate recommendations if necessary. Articles
L. 592-35 et seq. of the Environment Code give ASN
powers to set up a commission of inquiry, determine
its composition (ASN staff and people from outside
ASN), define the subject and scope of the investigations
and gain access to all necessary elements in the event
of a judicial inquiry.

Decree 2007-1572 of 6th November 2007 on technical
inquiries into accidents or incidents concerning anuclear
activity specifies the procedure to be followed. It is based
on the practices established for the other investigation
bureaus and takes account of the specific characteristics
of ASN, particularly its independence, its ability to
impose prescriptions or penalties if necessary and
the concurrence of its investigative and other duties.

GRAPH 5: Events involving safety in NPPs, notified in 2016
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@ Deviation from Operational Technical Specifications (STE)
or event which could lead to a deviation

@ Other significant events which could affect safety
@ Avutomatic reactor trip
@ Design, manufacturing or assembly anomaly

@ Transition to shutdown state in accordance with STE
or accident procedures

@ Inadvertent start-up of a protection or safeguard system

@ Event or anomaly specific to the primary or secondary
system

@ Event which caused or could cause multiple failures

GRAPH 6: Events involving safety in BNIs other than NPPs
nofified in 2016
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@ Event which led to safety limit(s) being exceeded
@ Other significant events which could affect safety

@ Event actually or potentially affecting the containment
of hazardous materials

@ Fault, deterioration or failure which affected a safety
unction

@ Inadvertent start-up of a protection or safeguard system

@ Onssite or offsite hazard affecting the availability
of important equipment
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TABLE 6: Rating of significant events on the INES scale between 2011 and 2016

2011 2012 2013 2014 2015 2016
Level 0 848 920 905 872 848 847
Level 1 89 110 103 99 89 101
Basic Nuclear
Installations (BNIs) Level 2 ! 2 2 0 ! 0
Level Jet + 0 0 0 0 0 0
Level 0 81 118 130 157 126 m
Level 1 15 33 22 34 25 30
Small-scale nuclear
activities (medical Level 2 1 1 2 4 2 0
and industry)
Level 3 et + 0 0 0 0 0 0
Level 0 25 52 50 60 56 59
Level 1 2 6 1 3 9 5
Transport
of radioactive Level 2 0 1 0 0 1 0
substances
Level 3 et + 0 0 0 0 0 0
TOTAL ‘ 1,062 ‘ 1,243 ‘ 1,215 ‘ 1,229 ‘ 1,157 ‘ 1,153

GRAPH 7: Significant environment-related events in BNIs
nofified in 2016
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@ Non-compliance with the Order of 31st December 1999

@ Bypassing of normal discharge channels
with a significant impact due to chemical substances

@ Other significant events which could affect
the environment

@® Non-compliance with the site or facility
waste study

@ Non-compliance with an operational requirement
which could lead to a significant impact

@ Bypassing of normal dischorge channels, with a significant
impact due to radioactive substances

@ Confirmation that a discharge or concentration
limit has been exceeded

@ Discovery of a site significantly polluted by chemical

or radioactive materials
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GRAPH 8: Events involving radiation profection
in BNIs notified in 2016
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@ Other significant event which could affect
radiation protection

@ Signage anomaly or failure to comply with zone access
conditions

@ Any significant deviation concerning radiological
cleanness

@ Abnormal situation affecting a source with activity
higher than the exemption thresholds

@ One quarter of the annual dose limit exceeded or event
capable of leading to such a situation

@ Operation with a radiological risk performed without risk
assessment or ignoring its findings

@ Radiological monitoring device inspection interval exceeded
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GRAPH 9: Events involving radiation protection (other than BNIs
and RMT) nofified in 2016

60

@ Concerning one or more patients (therapeutic purposes)

@ Concerning one or more patients (diagnostic
purposes)

@ Concerning the general public
@ Concerning one or more workers

@ Loss, theft or discovery of radioactive sources or substances

@ Other events concerning radiation protection

3.3.4 Statistical summary of events

In 2016, ASN was notified of:

¢ 1,048 significant events concerning nuclear safety,
radiation protection and the environment in BNIs;
948 of these events were rated on the INES scale
(847 eventsrated level 0 and 101 events rated level 1).
Of these events, 12 significant events were rated as
“generic events” including one at level 1 on the INES
scale;

64 significant events concerning the transport of
radioactive substances, including 5 level 1 events
on the INES scale;

585 significant events concerning radiation protection
in small-scale nuclear activities, including 141 rated
on the INES scale (of which 30 were level 1 events).

ASN was notified of no safety event rated level 2 or
higher on the INES scale in 2016.

The general trend towards the stabilisation of significant
events continued in 2016. The number of significant
event notifications remained on the whole stable in
all areas.

Asindicated earlier, these data must be used with caution:
they donot in themselves constitute a safety indicator.
ASN encourages the l