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Drafting of radiation protection doctrine

Nuclear activities 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 aims to guarantee that, depending on the nature of the
activity and the associated risks, it will not be likely to be detrimental to safety, public health or the protection of nature and the
environment.

This legal framework is adapted to the type of nuclear activity. Consequently, medical or industrial activities that involve ionising
radiation or radioactive sources are regulated by the French Public Health Code (CSP). Beyond a given threshold of radioactive
substances contained or used in an installation, that installation falls within the system of basic nuclear installations (BNI).

The 13th June 2006 Act concerning transparency and security in the nuclear field, called the “TSN Act” (now codified in books I and
V of the Environment Code by ordinance 2012-6 of 5th January 2012), extensively overhauled the BNI legal system. It has in
particular given this system an “integrated” nature, that is to say that it seeks to prevent the hazards and detrimental effects of any
type that the BNIs could create: accidents - whether nuclear or not, pollution - whether radioactive or not, waste - whether
radioactive or not, noise, etc.

Nuclear activities are defined in Article L. 1333-1 of the Public
Health Code (CSP). As nuclear activities, they are subject to
various specific requirements designed to protect individuals and
the environment and applying either to all these activities, or
only to certain categories. This set of regulations is described in
this chapter.

1 I 1 The regulatory basis of nuclear activities

1 I 1 I 1 Radiation protection international baseline
requirements

The specific legal requirements for radiation protection are
based on various standards and recommendations issued
internationally by various organisations. The following in
particular can be mentioned:

– the International Commission on Radiation Protection
(ICRP), a non-governmental organisation comprising
international experts in various disciplines, which publishes
recommendations concerning the protection of workers, the
general public and patients against ionising radiation, based
on an analysis of the available scientific and technical
knowledge. The latest ICRP recommendations were published
in 2007 in ICRP publication 103;

– the International Atomic Energy Agency (IAEA) which
regularly publishes and revises standards in the fields of
nuclear safety and radiation protection. The basic
requirements concerning protection against ionising radiation
and the safety of radiation sources (basic safety standard
no.115), based on the recommendations of ICRP 60, were
published in 1996. A new standard on fundamental safety
principles was published by the IAEA at the end of 2006 and,
to take account of the new recommendations in ICRP 103,
the basic safety standards (BSS) were updated in 2011

1 THE GENERAL LEGAL FRAMEWORK APPLICABLE TO NUCLEAR ACTIVITIES
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(Radiation Protection and Safety of Radiation Sources:
International Basic Safety Standards - Interim Edition);

– the International Standards Organisation (ISO) which
publishes international technical standards which are a key
part of the radiation protection system: they provide a bridge
between the principles, concepts and units, and the body of
regulatory texts for which they guarantee harmonised
application.

At European level, the EURATOM treaty, in particular its Articles
30 to 33, defines the procedures for drafting EU provisions
concerning protection against 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 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 ionizing
radiation; directive 97/43/Euratom of 30th June 1997 on health
protection of individuals against the dangers of ionizing
radiation in relation to medical exposure; and directive
2003/122/Euratom of 22nd December 2003 on the control of
high-activity sealed radioactive sources and orphan sources.

In 2008, the European Commission initiated a process to merge
and revise existing Euratom directives in order to incorporate
the experience acquired by the Member States and the changes
in international texts (ICRP, IAEA). A directive proposal,
adopted in September 2011, is currently being reviewed at
European level, with publication scheduled for 2014. 

This dossier is being examined by the Atomic questions group,
which has regularly requested complementary studies by
Advisory Committees of experts; ASN has taken part in nine
Advisory Committee meetings since November 2011.

1 I 1 I 2 The Codes and the main Acts applicable to the
regulation of nuclear activities in France

The legal and regulatory requirements covering nuclear
activities in France have been extensively revised in recent

years. The legislative arsenal is now relatively complete and the
publication of the implementing texts is well-advanced, even if
not yet totally complete

Public Health Code (CSP)

Chapter III (“ionising radiation”) of part III of book III of the
first part of the legislative part of the Public Health Code aims
to cover all “nuclear activities”, that is to say all activities
involving a risk of human exposure to ionising radiation,
emanating either from an artificial source, whether a substance
or a device, or from a natural source when the natural
radionuclides are or have been treated owing to their fissile or
fertile radioactive properties. It also includes “interventions”
aimed at preventing or mitigating a radiological risk following
an accident, due to environmental contamination.

Article L.1333-1 of the Public Health Code defines the general
principles of radiation protection (justification, optimisation
and limitation), established at international level (ICRP) and
taken up in the requirements of the IAEA and directive
96/29/Euratom. These principles, described in chapter 2,
constitute guidelines for the regulatory actions for which ASN is
responsible.

The Public Health Code also institutes the radiation protection
inspectorate, in charge of verifying compliance with its
radiation protection requirements. This inspectorate, created
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.

Environment Code

The Environment Code defines various notions. According to
Article L.591-1 of the Environment Code, nuclear security is a
concept encompassing ”nuclear safety, radiation protection, the
prevention and fight against malicious acts, and also civil
security 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, shut-down
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 effects1 ”.

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”.

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”. In
accordance with Article L. 125-13 of the Environment Code,

The European Parliament

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 

regime as described in point 3 of this chapter.
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Legislative part
of the Labour Code
(Articles L.12-37-1 and 2)

Transposition of directives 96/29, 97/43 and 2003/122 Euratom

Legislative part of the Public
Health Code

(Articles L.1333-1 to 20 and L.1336-5 to 9)

Regulatory part

- Scope and principles of radiation 
protection
- Technical rules for outfitting of working 
premises
- Rules applicable to workers exposed to 
ionising radiation
- Medical supervision of exposed workers
- Rules concerning abnormal working 
situations
- Functional organisation of radiation 
protections
- Rules applicable to professional 
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Public Health Code

Labour Code

Section 1
General measures

to protect the population

Section 2
Exposure to ionising

radiation

Section 3
General licensing and

notification system

Section 5
Patients protection

Section 6
Emergency situations and long term exposure

Section 7
Supervision

Section 4
Management of radioactive

sources

Regulatory part, chapter III “Ionising radiation”
of part III of book III of the first

part of the Public Health Code
(new regulatory part)

“the State is responsible for informing the public about the risks
associated with nuclear activities defined in the first section of Article
L. 1333-1 of the Public Health Code and their impact on the health
and safety of individuals and on the environment”.

The general principles applicable to nuclear activities are
mentioned in turn in Articles L. 591-3, L. 125-14 and L. 591-4
of the Environment Code. These principles are presented in
point 1⏐1 of chapter 2.

Chapter II of part IX of book V of the Environment Code
creates the 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 part II of book I of the Environment Code
addresses informing 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.

Programme Act 2006-739 of 28th June 2006 on the
sustainable management of radioactive materials and waste,
called the ”Waste Act”, now partly codified in chapter II of part
IV of book and V of the Environment Code, sets the legal
requirements for the management of radioactive materials and
waste. 

It also obliges the BNI licensees to provision for the expenses
of managing their waste and spent fuel, and for
decommissioning their facilities. Chapter 16 details some
aspects of this Act.

Finally, the Defence Code contains various measures concerning
the fight 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.

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
European or Environment Code requirements 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 during the course of this
report.

1 I 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.

Diagram 1: Legislative and regulatory architecture of radiation protection



Diagram 2: Various levels of regulation in the field of small-scale nuclear activities in France (orientations, recommendations): legally binding or non-binding nature
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1 I 2 I 1 General protection of workers
The Labour Code contains a number of requirements specific to
the protection of workers, whether or not salaried, exposed to
ionising radiation. It transposes into French law two Euratom
directives, namely 90/641/Euratom of 4th December 1990 on
the operational protection of outside workers exposed to the
risk of ionising radiation during their activities in controlled
areas, and the above-mentioned directive 96/29/Euratom.

The Labour Code establishes a link with the three radiation
protection principles contained in the Public Health Code. The
regulatory Articles of this Code concerning radiation protection
were reclassified by decree 2010-750 of 2nd July 2010
concerning the protection of workers against risks due to
artificial optical radiation.

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 or

not salaried) liable to be exposed to ionising radiation during
the course of their professional activities. 

Of these requirements, the following 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 person competent in
radiation protection;

– the annual dose limit (Articles R. 4451-12 to 4451-15) set at
20 mSv for 12 consecutive months, barring waivers 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 (1mSv for the period
from the declaration of pregnancy up until birth).

Zoning

Provisions concerning the delineation of supervised areas,
controlled areas and specially regulated areas (subject to special

The Euratom directive setting the basic radiation protection standards

The new Euratom directive proposal, setting the basic radiation protection standards, currently being discussed at the European
level, sets an effective dose limit of 20 mSv per year, in place of the value of 100 mSv for five consecutive years (provided that this
effective dose does not exceed 50 mSv in any one year). The Labour Code anticipated this change as early as 2003 and, as it
stands, it is already in compliance with this future European requirement.

Moreover, the French regulations which in 2003, on the basis of directive 96/29/Euratom, introduced an equivalent dose limit
of 150 mSv over 12 consecutive months for the lens of the eye, will have to be modified. This is because to take into account the la-
test recommendations of the International Commission on Radiological Protection (ICRP), dating from 21st April 2011, this new
draft European directive proposes a significant reduction in the one-year equivalent dose limit for the lens of the eye to 20 mSv.UN
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checks) were issued, regardless of the activity sector, by the
order of 15th May 2006 (published in the Official Journal of
15th June 2006). This order also defines the health, safety and
maintenance rules to be observed in these zones.

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

The duties of the Person Competent in Radiation protection
(PCR) have been extended to include the delimiting of radiation
work areas and the study of exposed workstations and of
measures to reduce exposure (optimisation). To carry out these
duties the PCR has access to passive and active dosimetry data
(Article R. 4451-112 of the Labour Code).

The order of 26th October 2005 concerning training of the
person competent in radiation protection and certification of

the instructor distinguishes between three different activity
sectors:
– the “medical” sector, comprising nuclear and radiological

activities intended for preventive and curative medicine -
including forensic examinations - dentistry, medical biology
and biomedical research, as well as veterinary medicine;

– the “basic nuclear installation – BNI / installation classified on
environmental protection grounds – ICPE” sector, comprising
establishments containing one or more BNIs, as well as those
comprising a facility requiring licensing as a classified
installation, with the exception of medical sector nuclear
activities as defined above;

– the “industry and research” sector, covering the nuclear
activities defined in Article R. 4451-1 of the Labour Code,
“with the exception of the activities in the “medical” and “BNI
– ICPE” sectors defined above.

The instructor must be certified by an organisation accredited
by the French accreditation committee (COFRAC).

ASN resolution 2009-DC-0147 of 16th July 2009 defines the
conditions to be met by a PCR who is not an employee of the
company in which the nuclear activity is carried out. This
option of calling on an outside PCR is limited to those nuclear

Discussion between the ASN inspectors and the Person Competent in Radiation protection
(PCR) during the documentary consultation by the interventional radiology inspectorate at the
Villefranche-de-Rouergue Hospital – December 2010
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The role of the “Radiation Protection Expert”

On the basis of the work done by EUTERP (European Training and Education on Radiation Protection Platform), the proposed
Euratom directive currently being examined at the European level, intends to change the concept of “qualified expert” stipulated
by directive 96/29 (PCR in France), by introducing an advisory function for the RPE (Radiation Protection Expert) and a more
operational role for the RPO (Radiation Protection Officer).

The RPE will be responsible for issuing an opinion to the head of the company or the employer on questions concerning exposure
of the workers and the general public. This opinion will in particular concern new facilities, the delineation of regulated zones,
worker classifications, the content of monitoring and inspection programmes, the optimisation and definition of appropriate dose
constraints, training programmes for exposed workers, and so on. 

The RPO will be responsible for operational application of radiation protection. The RPO's tasks will include monitoring of
effective implementation of the inspection programme, individual dosimetric surveillance and the creation of suitable registers for
the sources.

UNDERSTAND

Report on the desirable changes in the delimiting of access to controlled areas
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activities that require notification to ASN. On the basis of the
opinion issued by the Advisory Committee for radiation
protection (GPRAD), an update of the order of 26th October
2005 is currently being examined, with publication scheduled
in 2013.

Dosimetry

The procedures for approval of the organisations responsible for
worker dosimetry are defined by the order of 6th December
2003 as amended; the procedures for medical monitoring of
workers and the transmission of individual dosimetry data are
specified in the order of 30th December 2004. ASN delivers the
required approvals to the dosimetry organisations and
laboratories. An update of these orders is expected at the
beginning of 2013. 

Radiation protection controls

Technical controls of sources and devices emitting ionising
radiation, protection and alarm devices and measuring
instruments, as well as ambient environment checks, can be
entrusted to the French institute for radiation protection and
nuclear safety (IRSN), to the department with 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
controls are defined by ASN Resolution No. 2010-DC-0175 of
4th February 2010.

These technical controls 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 (the
outside checks must be performed by IRSN or an organisation
approved under Article R. 1333-97 of the Public Health Code –
see point 2⏐1⏐2). 

Radon in the workplace

(See point 2⏐3⏐1).

1 I 2 I 2 General protection of the general public
Apart from the special radiation protection measures included
in individual nuclear activity licences 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.

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 1mSv; the equivalent dose limits for
the lens of the eye and the skin are set at 15mSv/year and 
50 mSv/year respectively. 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
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
(HCSP) and ASN, except with respect to foodstuffs and
materials placed in contact with them, cosmetic products, toys
and personal ornaments. The Government 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 ionization
smoke detectors (see chapter 10). 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.

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 as a result of this
activity.

At present, there are no regulations limiting the natural
radioactivity of construction materials, when this is naturally
present in the constituents used in their manufacture.

Environmental radioactivity

A national network for the collection of environmental
radioactivity measurements was set up in 2009 (Article 
R. 1333-11 of the Public Health Code) and the data
collected will help estimate the doses received by the general
public. The network’s orientations are defined by ASN and it
is managed by IRSN (order of 27th June 2005 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 intercomparison benchmarking tests.

A detailed presentation of the national measurement
network is given in chapter 5.

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 inspection procedures are specified in
the order of 12th May 2004. They form part of the sanitary
inspections 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. These indicators
and the corresponding limits are the total alpha activity
(0.1Bq/L), the total residual beta activity (1Bq/L), the tritium
activity (100Bq/L) and the total indicative dose – TID
(0.1mSv/year). The circular from the General Directorate for
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Health (DGS) dated 13th June 2007, accompanied by
recommendations from ASN, specifies the policy underpinning
this regulation.

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 3959/87/EURATOM of 22nd December 1987,
modified by Council Regulation 2219/89/EEC of 18th July
1989, 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 confirmed 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 Fukushima nuclear power plant accident of 
11th March 2011, contamination analyses on certain 
foodstuffs produced around the plant revealed radioactive
contamination levels higher than those accepted by commercial
sale standards. 

In 2011, European regulation (EU) 297/2011, amended by
regulations 351/2011, 506/2011 and 961/2011, imposed
harmonised implementation of contamination checks on food
products imported from Japan. These European provisions
stipulated a two-level process, with the first checks prior to
export being conducted under the responsibility of the Japanese
authorities, and then further checks being performed on arrival
in European territory, in all the Member States of the European
Union. The European regulation defines two levels of checks,
depending on the prefecture of origin of the foodstuffs.

In 2012, a new European regulation 284/2012 of the
Commission of 29th March 2012 was adopted, repealing the
implementing regulation (EU) 961/2011. It has since been
amended by regulation 561/2012. 

All the principles of the preceding regulation are preserved, but
some food products have been excluded from the checks (saké,
whiskey and shochu). Furthermore, the values of the maximum
permitted levels (MPL) have been modified further to the

lowering of the MPLs applied by the Japanese authorities since
1st April 2012. Table 1 summarises the MPL values applied in
Japan since March 2011. 

Since 1st September 2012, the French authorities apply a check
rate of 5 to 10% on all foodstuffs of animal and plant origin
produced after 11th March 2011. 

The results of these checks are compared with the MPLs set by
appendix II of European regulation 284/2012 mentioned above.
The analyses are carried out by the network of laboratories of
the Ministry responsible for Agriculture (nine laboratories
reporting to the General Councils) and by the laboratories
reporting to the customs and consumer affairs services (joint
laboratories service). 

Radioactive waste and effluent

Management of waste and effluents from BNIs and ICPEs is
subject to the provisions of the special regulations concerning
these installations (for BNIs, see point 3⏐4⏐2). 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 waste and effluents 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).

Although above-mentioned directive 96/29/Euratom so allows,
French regulations have not adopted the notion of discharge
threshold, in other words, the generic level of radioactivity
below which the effluents and waste from a nuclear activity can
be disposed of without supervision. In practice, the disposal of
waste and effluents is regulated on a case by case basis when
the activities that produce them are subject to licensing (the
case of BNIs and ICPEs) or can be covered by technical
requirements when these activities simply require notification.
Similarly, French regulations do not use the notion of “trivial
dose” as contained in directive 96/29/Euratom, in other words,
a dose below which no radiation protection action is considered
to be necessary (10µSv/year).

A proposed European directive setting requirements for
public health protection with regard to radioactive sub-
stances in water intended for human consumption was
adopted by the European Commission in 2012. It more
specifically reinforces the requirements to check for the
presence of radon in drinking water, and its transposition
will lead to an amendment of the order of 12th May
2004. It is expected to be adopted in 2013, after consul-
ting the European Parliament.TO
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The proposed Euratom directive currently being
examined at European level introduces a new regulatory
framework to limit natural radioactivity in construction
materials. Regulations such as these do not exist in
France. It will require that manufacturers carry out tests
to measure the potential emissions of gamma radiation.
Consequently, a “Radiation from construction products”
working group has been created within the ”Construction
products” technical committee of the CEN (European
Committee for Standardisation) with the remit to draft a
European standard on the measurement of
concentrations of radionuclides naturally present in
construction materials.

TO BE NOTED



100

In 2012 ASN participated in the drafting of the provisions to
transpose directive 2011/70/Euratom establishing a community
framework for the responsible and safe management of spent
fuel and radioactive waste (see point 3⏐1⏐2).

1 I 2 I 3 Protection of persons in a radiological emergency
situation

The general public are 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 taken in an
emergency situation, and the corresponding intervention levels,
are:
– sheltering if the predicted effective dose exceeds 10mSv;
– evacuation if the predicted effective dose exceeds 50mSv;
– administration of stable iodine when the predicted thyroid

dose is liable to exceed 50 mSv.

The reference exposure levels for persons intervening in a
radiological emergency situation are also defined in the
regulations (Articles R. 1333-84 and R. 1333-86 of the Public
Health Code) and two groups of response personnel are thus
defined:
– the first group comprises the personnel making up the special

technical or medical response teams set up to deal with a
radiological 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 participants,
expressed in terms of effective dose, should be set as follows:
– the effective dose which may be received by personnel in

group 1 is 100 mSv. It is set at 300 millisieverts when the
intervention measure is aimed at protecting other people;

– the effective dose which may be received by personnel in
group 2 is 10 millisieverts. In exceptional circumstances,
volunteers informed of the risks involved in their acts may
exceed the reference levels, in order to save human life.

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 security.

Two implementing orders were published:
– 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 to the personnel involved in managing a
radiological emergency situation.

1 I 2 I 4 Protection of the general public in a long-term
exposure situation

Sites contaminated by radioactive materials are sites which
have been contaminated by a nuclear activity in the recent or
more distant past (use of unsealed sources, radium industry, etc.)

                                        Applied in 2011                                                                             Applied since 1st April 2012

           Foodstuff category                     Maximum permissible level                     Foodstuff category                     Maximum permissible level 
                                                                   for caesium (Bq/kg)                                                                                for caesium (Bq/kg)

                   Drinking water                                                   200                                                   Drinking water                                                    10

            Milk and dairy products                                            200                                                           Milk                                                            50

            Fresh fruit & vegetables                                            

500

                                                  Food for infants                                                   50

                         Cereals                                                                                                                 Other foodstuffs                                                  100

Table 1: Values of maximum permissible levels applied in Japan since March 2011
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or an industrial activity using raw materials containing
significant quantities of natural radionuclides (uranium and
thorium families) which create an “enhanced” natural exposure
(see point 2⏐3⏐2).

The majority of these sites are listed in the inventory issued
and periodically updated by ANDRA, the French national
agency for radioactive waste management.

The contaminated 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, the ICPR
publication 103 uses the expression “existing exposure

situation”). For these situations, in accordance with the
international texts, no exposure limit for the general public has
been set at regulatory level, as the management of these sites is
chiefly based on case-by-case application of the optimisation
principle.

A new guide on the management of potentially polluted sites,
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 when
rehabilitating sites (potentially) contaminated by radioactive
substances.

2 I 1 The small-scale nuclear activities licensing 
and notification system

2 I 1 I 1 Licensing and declaration procedures for sources of
ionising radiation

The system of licensing or notification, which covers all
sources of ionising radiation, is described in section 3 of chap-
ter III of part III of book III of the first part of the Public
Health Code. Licences are issued by ASN and notifications are
filed with the ASN regional divisions. Medical, industrial and
research applications which do not benefit from a waiver are
concerned by these procedures. This more specifically
concerns the manufacture, possession, distribution – including
import and export – and use of radionuclides or products and
devices containing them.

The licensing system applies indiscriminately to companies or
facilities which have radionuclides on-site, and to those which
trade in them or use them without directly possessing them.
The licenses delivered in application of the licensing systems
for industries coming under the Mining Code, the BNIs and
the ICPEs legal regime as licenses to produce or to hold
sources of ionising radiation (see chapter 10), but do not
exempt the licensees from compliance with the provisions of
the Public Health Code.

Finally, the X-ray facilities used for forensic procedures (for
example, radiological examination to determine the age of an
individual, use of X-rays to detect objects hidden within the
human body, etc.), are regulated by the licensing or notifica-
tion system applicable to facilities designed for medical uses,
given that individuals will be intentionally exposed to ionising
radiation (see point 2⏐2).

The renewable ASN licence is delivered for a period that can-
not exceed 10 years. The licence 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 licence applications, established by
Articles R. 1333-23 and following 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 licence application. During the preparation of these
texts, the requirements applicable to the medical and non-
medical fields were harmonised. The new forms setting out the
resolutions have been progressively put on line since 2011.

Activities requiring notification

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, supple-
mented by ASN resolution 2009-DC-0162 of 20th October
2009. As in low-intensity medical radiology, radiology in veteri-
nary practices is now included in the activities requiring notifi-
cation. It is added to the list of non-medical activities requiring
notification, pursuant to Article R.1333-19-3 of the Public
Health Code.

ASN acknowledges receipt of the notification filed by the physi-
cal or artificial person responsible for the nuclear activity. As the
maximum validity period for a notification has been abolished,
a new notification for regularly notified activities only becomes
necessary if significant changes have been made to the installa-
tion (replacement or addition of an appliance, transfer or sub-
stantial modification of the premises or change in the licence
holder).

Licensing of medical applications and biomedical
research  

ASN issues licences for the use of radionuclides, or products
and devices containing them, used in nuclear medicine and
brachytherapy, for the use of particle accelerators in external
radiotherapy, tomography appliances and blood product
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irradiators. For medical and biomedical research applications,
the licensing system contains no exemptions.

Licensing of non-medical activities

ASN is responsible for issuing licences for industrial and non-
medical research applications. This concerns:
– the import, export and distribution of radionuclides and pro-

ducts or devices containing them;
– the manufacture, possession and use of radionuclides, pro-

ducts or devices containing them, devices emitting ionising
radiation, the use of accelerators other than electron micro-
scopes and the irradiation of products of whatsoever 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 license exemption criteria adopted by directive 96/29/Euratom
(Annex 1, table A) are appended to the Public Health Code
(table A, annex 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 Bq;
– the radionuclide concentrations are less than the exemption

values in Bq/kg.

2 I 1 I 2 Approval of radiation protection technical supervision
organisations

Technical monitoring of the radiation protection organisation,
including monitoring of the management of radioactive sources

and any associated waste, is entrusted to approved organisa-
tions (Article R. 1333-97 to 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 protec-
tion technical checks are defined in ASN resolution 2010-DC-
0175 mentioned in point 1⏐2⏐1.

2 I 1 I 3 Licensing 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
decision covers products intended 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 licence to possess and use a particle accelerator (cyclotron)
and the manufacture of radiopharmaceuticals containing a
positron emitter.

2 I 1 I 4 Radioactive source management rules
The general radioactive source management rules are contained
in section 4 of chapter III of part III 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 licence;
– prior registration with IRSN is compulsory for the purchase,

distribution, import and export of radionuclides as sealed or

Storage of sources in a delivery reception room of a nuclear medicine department

Licensing and notification forms updated in 2012
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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.

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 licence authorisations and are consequently
applicable to the licensees.

2 I 2 Protection of persons exposed for medical and
forensic purposes

Radiation protection for individuals exposed for medical pur-
poses is now based on two regulatory principles mentioned in
paragraphs 1 and 2 of Article L. 1333-1 of the Public Health
Code: justification of the procedures and optimisation of expo-
sure, which are under the responsibility of both the practitioners
prescribing medical imaging examinations entailing exposure to
ionising radiation and the practitioners carrying out these proce-
dures. Ultimate responsibility for exposure lies with the practi-
tioners carrying out the 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.

2 I 2 I 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 “referral criteria for imaging
guides”) and “performance of procedures” guides (called
“procedure guides”).

2 I 2 I 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 sought for. 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 2).

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 shall be taken
in each radiology and nuclear medicine unit. 

Dose constraints

In the field of biomedical research, where exposure to ionising
radiation is of no direct benefit to the persons exposed, dose
constraints designed to limit the doses delivered must be
established by the physician.

Commissioning inspection of a radiotherapy installation at the Franco-British Hospital Institute
in Levallois-Perret – September 2012



Medical radiation 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. The employment of a specialised
medical radiation physicist (PSRPM), formerly called a “radiophy-
sicist”, has been extended to radiology, having already been com-
pulsory in radiotherapy and nuclear medicine.

The duties of the PSRPM were clarified and broadened by the
order of 19th November 2004. Thus medical radiation physics
specialists 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 proce-
dure 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
radiation physicists in radiotherapy centres have been defined by
decree (decree 2009-959 of 29th July 2009. Since the end of the
transient period (May 2012), the criteria defined by the National
Cancer Institute (INCa) are now applicable pursuant to decree
2007-388 of 21st March 2007, and in particular the criterion
concerning the obligatory presence of a radiation physicist during
the treatment sessions.

SInce 2005, heads of facilities have had to draw up plans for
medical radiation physics, defining the resources allocated, prima-
rily in terms of staffing, in the light of the medical procedures car-
ried out in the establishment, the actual or probable patient num-
bers, existing dosimetry skills and resources allocated to quality
assurance and control.

The conditions of training of the PSRPMs were updated by the
orders of 28th February and 6th December 2011.

Radiotherapy quality assurance

The quality assurance obligations of radiotherapy centres, provi-
ded for 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
run by the patients during the radiotherapy process, and the
identification and handling of undesirable situations or malfunc-
tions, whether organisational, human or equipment-related.

These obligations entered into force in September 2011.

Maintenance and quality control of medical devices

Maintenance and quality control, both internal and external, of
medical devices using ionising radiation (Articles R. 5211-5 to
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
for issuing a 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 AFSSAPS web site.

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
practitioners conducting procedures using ionising radiation, or
who assist 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 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). 

Specialty                                                               Medical radiology                       Nuclear medicine          Radiotherapy          Dental radiology
                                                                                                                                                                                                          

Documents                                                  Procedure             Referral criteria     Referral criteria for           External              Referral criteria
                                                                       guide               for imaging guide          imaging and             radiotherapy           for imaging and 
                                                                                                                                   procedure                 procedure             procedure guide
                                                                                                                                       guide                        guide

Availability                                                            www.sfrnet.org                www.sfrnet.org                www.sfmm.org                 www.sfro.org                 www.adf.asso.fr
                                                                               www.irsn.org                   www.irsn.org                                                                                          www.has-sante.fr

Table 2: List of Referral Criteria for Imaging and Procedure Guides for the performance of medical procedures entailing exposure to ionising radiation

The proposed Euratom directive currently being exami-
ned at European level makes it mandatory to carry out a
risk analysis and record and analyse undesirable events,
along with their notification to the authorities (already
mandatory requirements in France).

TO BE NOTED
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These training courses were evaluated by ASN in 2012, and work
is in progress to improve this training system, with updating of
the order planned for late 2013.

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 him/herself, his/her relations, the public and the
environment. In the event of a nuclear medicine procedure for
therapeutic purposes, this information, issued in a written
document, provides lifestyle hints to enable potential
contamination to be minimised and states, for example, for how
many days contacts with the spouse and children should be
reduced. 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 I 2 I 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
supervision of workers (whether or not professionally exposed
to ionising radiation, for example workers exposed to asbestos).
ASN transmitted proposals in early 2010 to the General Labour
Directorate, to the French Agency for Environmental and
Occupational Health Safety (AFSSET), and to the French
National Authority for Health (HAS), to have the examinations
that today are considered unjustified removed from the regula-
tions in force. These proposals should figure in the new system
put in place by the Ministry of Labour as part of the reforms to
occupational medicine, about which ASN was consulted in
January 2012.

2 I 3 Protection of persons exposed to “enhanced” 
natural radiation

2 I 3 I 1 Protection of persons exposed to radon
The regulatory framework applicable to management of the
radon-related risk in premises open to the public (Article 
R. 1333-15 and following of the Public Health Code) introduce
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 public is
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.

In addition to introducing action triggering levels of 400 and
1,000 Bq/m3, 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 correspond to 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 accompanied by the publication in
the Official Journal of a notice defining the action and work 
to be carried out if the action triggering levels of 400 and 
1,000 Bq/m3 were to be exceeded (published in the Official
Journal of 22nd February 2005). The conditions for approval of
organisations qualified to measure an activity concentration,
and the measurement conditions, were updated by three 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-0135 specifies the conditions in
which the radon activity concentration is measured;

The proposed Euratom directive currently being 
examined at European level introduces a new regime
concerning forensic applications of ionising radiation. It
in particular clarifies the conditions of identification and
authorisat ion of  these practices  (Direct ive
97/34/Euratom).

TO
 BE

 NO
TED
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– ASN resolution 2009-DC-0136 concerns the objectives, dura-
tion and content of the training programmes for the indivi-
duals carrying out radon activity concentration measure-
ments.

The list of approved organisations is published in the ASN
Official Bulletin on www.asn.fr.

Act 2009-879 of 21st July 2009 reforming the hospital system
and concerning patients, health and the regions, introduced
new requirements concerning radon into the Public Health
Code (Article L.1333-10). Radon activity measurements will
thus have to be taken in residential buildings every 10 years; an
implementing decree shall indicate the conditions for taking
these measurements. Finally, in the workplace, Article R. 4451-
136 of the Labour Code requires the employer to carry out
radon activity measurements and take the necessary steps to
reduce exposure when the results of the measurements reveal
an average radon concentration higher than the levels set in an
ASN resolution. The order of 7th August 2008 defined the
workplaces in which these measurements are required and ASN
resolution 2008-DC-0110, approved by the order of 8th
December 2008, specifies the reference levels above which the
radon concentration must be reduced.

2 I 3 I 2 Other sources of exposure to “enhanced” natural
radiation

Professional activities which use materials which naturally
contain radionuclides not used for their intrinsic radioactive
properties but which are likely to create exposure such as 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 4451-135) 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 workers2.

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 is also 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 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 offers
clarification of the technical measurement 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.

2. This concerns: the combustion of coal in coal-fired power stations; the treatment of tin, aluminium, copper, titanium, niobium, bismuth and thorium ores; the pro-

duction of refractory ceramics and the glasswork, foundry, iron and steel and metallurgy activities that use them; the production or use of compounds containing tho-

rium; the production of zircon and baddaleyite, and the foundry and metallurgy activities that use them; the production of phosphated fertilizers 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.

The proposed Euratom directive currently being
examined at European level defines the list of industries
and activities concerned by exposure to enhanced natural
radioactivity (in force in France) and introduces
exemption values.

TO BE NOTED
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The proposed Euratom directive currently being
examined at European level requires that the Member
States define a national action plan to reduce radon
exposure and introduce a maximum reference level for
the general public of 300 Bq/m3.
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Basic nuclear installations (BNI) are installations which, due
to their  nature or to the quanti ty or act ivi ty of  the
radioactive substances they contain, are subject to particular
provisions in order to protect the general public and the
environment.

3 I 1 The legal bases

3 I 1 I 1 International conventions and standards
The IAEA draws up, further to proposals from Member States,
reference texts called ”Basic Safety Standards” describing the
principles and practices of safety. 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, and notably those of the IAEA.

The Convention on Nuclear Safety (see chapter 7, point 4⏐1)
concerns civil nuclear power generating reactors. It aims to
propose binding international obligations concerning nuclear
safety. France has voluntarily decided to include the steps taken
with regard to research reactors. 

The counterpart of the Convention on Nuclear Safety in the
field of spent fuel and radioactive waste management is the
Joint Convention on the Safety of Spent Fuel Management and
on the Safety of Radioactive Waste Management (see chapter 7,
point 4⏐2). 

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.

3 I 1 I 2 European texts
Several European community texts apply to BNIs. The more
important ones are described below.

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 part 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.

Requirements regarding information of the Commission were
incorporated into the decree 2007-1557 of 2nd November
2007. The BNI creation authorisation or final shutdown
decrees, as well as 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.

Directive of 25th June 2009 establishing a community
framework for the nuclear safety of nuclear facilities

Directive 2009/71/Euratom of the Council 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.

The directive comprises stipulations regarding cooperation
between nuclear regulators, in particular the creation of a
peer review mechanism, personnel training, regulation and
inspection of nuclear installations and public transparency. In
this respect, it reinforces cooperation between the Member
States. 

Finally, it creates a framework for the harmonisation work
carried out by the Western European Nuclear Regulators’
Association (WENRA) (see chapter 7, point 2⏐1⏐5).

The transposition measures, some of which were already in
effect before this directive was published, figure in the
Environment Code and its application decrees as well as in
several orders. These orders will be repealed on 1st July 2013
when the majority of the provisions of the ”BNI order” of 
7th February 2012 come into effect, replacing and reinforcing
the requirements of the orders in question.

Directive of 19th July 2011 establishing a 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 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.

The transposition measures currently being prepared should be
integrated essentially into the Environment Code and the Public

3 THE LEGAL SYSTEM APPLICABLE TO BASIC NUCLEAR INSTALLATIONS (BNIs)



Health Code (CSP), particularly regarding the management of
waste from nuclear activities other than BNIs and ICPEs, such
as waste products from certain medical activities.

The deadline for transposition of this directive is the 
23rd August 2013.

ASN is assisting the Ministry of Ecology, Sustainable
Development and Energy (MEDDE) in preparing the transposi-
tion measures for this directive.

3 I 1 I 3 National texts

The legal system applicable to the 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 as amended, concerning BNIs and the regulation of the
nuclear safety in the transport of radioactive substances, called
the “BNI Procedures” decree.

Since 6th January 2012, the provisions of the three main acts that
specifically concern the BNIs, namely the “TSN” Act 2006-686 of
13th June 2006 on transparency and security in the nuclear field,
the Programme Act 2006-739 of 28th June 2006 relative to the
sustainable management of radioactive materials and waste (cal-
led the “Waste” Act), and Act 68-943 of 30th October 1968 rela-
tive to civil responsibility in the field of nuclear energy (called the
“RCN” Act) – are now codified in the Environment Code.

ASN will again assist the Ministry responsible for the
Environment with codifying the regulatory provisions in effect
(particularly those of the “BNI procedures” decree of 
2nd November 2007), into the Environment Code. 

Environment Code

The provisions of chapters III and V of part 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 radioactive or not, that a BNI
could create for man and the environment. 

About fifteen decrees implement the legislative provisions of
book V of the Environment Code, in particular decree 2007-830
of 11th May 2007 concerning the list of BNIs and decree 2007-
1557 of 2nd November 2007 as amended, concerning BNIs and
the regulation of the nuclear safety of the transport of radioactive
substances, known as the “BNI Procedures” decree (see below).

The provisions of chapter II of part IV of book V of the
Environment Code (drawn in particular from the codification of
the “Waste” Law) introduce a coherent and exhaustive legislative
framework for the management of all radioactive waste. 

“BNI Procedures” decree of  2nd November 2007

Decree 2007-1557 of 2nd November 2007 as amended concer-
ning BNIs and regulation of the nuclear safety of the transport
of radioactive substances, known as the “BNI Procedures”
decree, implements Article L. 593-38 of the Environment Code.

It defines the framework in which the BNI procedures are car-
ried out and covers the entire lifecycle of a BNI, from its autho-
risation decree to commissioning, to final shutdown and
decommissioning. Finally, it explains 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 taking individual decisions
concerning BNIs. It defines how the Act is implemented with
regard to inspections and administrative or criminal sanctions.
Finally, it defines the particular conditions for application of
certain regimes within the perimeter of the BNIs.

Further to the codification of the “TSN” Act of 13th June 2006,
this decree, like all the other implementing decrees of this Act,
should be codified in the regulatory part of the Environment
Code.
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Transposition of the European directives

Over and beyond the transposition of the directive 2009/71/Euratom of 25th June 2009 called “safety directive” and the  directive
2011/70/Euratom of 19th July 2011 called “responsible and safe management of spent fuel and radioactive waste”, ASN worked in
2012 on the drafting of the provisions for transposing several directives which directly affect the BNIs even though they do not
principally address the BNIs. ASN thus proposed to the Ministry of the Environment (MEDDE) legislative and regulatory provisions
to transpose European Parliament and Council directive 2003/87/CE of 13th October 2003 as amended, instituting a system of
exchange of greenhouse gas quotas, and European Parliament and Council directive 2010/75/UE of 24th November 2010 relative to
industrial emissions (called the “IED directive”). It was shown that the BNI legal regime, like other regimes (ICPE), required
transposition measures in order to satisfy the requirements of these directives. As the BNIs are nevertheless the subject of a specific
legal system, it is necessary to take appropriate measures with regard to a number of points in order to transpose some of these
directives.

Furthermore, directive 2012/18/UE of 4th July 2012, called the “Seveso 3 directive” directive concerning to major accidents
involving hazardous substance, was adopted and published on 24th July 2012 in the Official Journal of the European Union. Its
requirements will become applicable on 1st June 2015, at which date it will replace the “Seveso 2” directive. ASN will propose
adaptations of the BNI legal regime to comply with this directive.
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3 I 2 General technical regulations

The general technical regulations provided for by Article L.593-4
of the Environment Code, comprise all the general texts laying
down the technical rules concerning nuclear safety, whether
binding (ministerial orders and ASN statutory resolutions) or
non-binding (circulars, basic safety rules, ASN guides).

3 I 2 I 1 Ministerial and interministerial orders
Further to the publication of the “TSN” Act of 13th June 2006,
ASN initiated a complete overhaul of the general regulations
concerning BNIs that also integrates the principles (“reference
levels”) developed by WENRA, the Western European Nuclear
Regulators' Association. The publication of the order of 7th
February 2012 setting the general rules concerning basic
nuclear installations”, called the “BNI” order, is an important
step in this process..

Order of  7th February 2012

The order of 7th February 2012 setting the general rules relati-
ve to basic nuclear installations, called the “BNI” order, signifi-
cantly reinforces the regulatory framework applicable to BNIs,
as it details a large number of requirements and provides a legal
basis for several of the requirements expressed by ASN further
to the analysis of the stress tests demanded of the licensees fol-
lowing the Fukushima accident.

The majority of the provisions of the “BNI” order, which was
published in the Official Journal of 8th February 2012, will
come into force on 1st July 2013, on which date the following
orders taken under the former regulation will be repealed: 
– the order of 10th August 1984 concerning the quality of 

design, construction and operation of BNIs, called the
“Quality” order;

– the order of 26th November 1999 stipulating the general
technical requirements concerning the limits and procedures
applicable to BNI water intake and discharges requiring licen-
sing.
– the order of 31st December 1999 stipulating the general tech-
nical regulations designed to prevent and mitigate the harmful
effects and external hazards resulting from operation of BNIs.

The “BNI” order of 7th February 2012 addresses the following
subjects: 

Part 1 - General Provisions
This part stipulates that the order applies throughout the exis-
tence of the BNI, from design through to delicensing. It speci-
fies that the intended purpose is to protect all the interests men-
tioned in Article L. 593-1 of the Environment Code (“public safety,
health and sanitary conditions or the protection of nature and the
environment”), beyond the sole prevention of accidents (called
“nuclear safety”): this concept is known as “integrated safety”.

Part 2- Organisation and responsibility
The main subjects addressed are:
– the technical capabilities: the licensee must indicate how it

organises its technical capabilities, that is to say whether they
are held internally, in subsidiaries or through third parties
with whom formal agreements must be made; the most fun-
damental capabilities must be held by the licensee or one of
its subsidiaries;

– the monitoring of outside contractors (conducting work that
is important for safety): this can no longer be subcontracted
to a service provider, but the licensee can be assisted in this
task;

– the licensee's policy now extends to integrated safety and puts
into application the WENRA levels;

– the integrated management system: the principles of the order
of 10th August 1984 are taken up again and extended to inte-
grated safety, with the added obligation to analyse national
and international experience feedback;

Codification of the “Nuclear Acts”

Pursuant to the authorisation granted by the 10th July 2010 Act constituting the national environmental undertaking, referred to as
the “Grenelle II” Act, the Government - with the assistance of ASN - undertook to codify the “TSN” Act, the “Waste” Act and
“RCN” Act on civil liability in the nuclear energy field, in the Environment Code, but without changing the legislative content.
Certain measures of Act 571 of 28th October 1943 as amended, relative to pressure equipment employed on land and gas pressure
equipment employed on land and on board seagoing vessels, and which concern the inspection of equipment installed in a BNI by
ASN inspectors, are also codified.

The codification of these provisions, since the publication of ordinance 2012-6 of 5th January 2012 amending books I and V of the
Environment Code, results primarily in the creation of a part IX within book V of the Environment Code, entitled “Nuclear security
and basic nuclear installations”, containing the provisions relative to the BNI legal regime and to ASN. Additions have also been
made to chapter V of part II of book I, to include provisions relative to information and transparency specific to nuclear activities, to
the local information committees (CLI), and to the role of the HCTISN (French High Committee for Transparency and Information
on Nuclear Safety (HCTISN).

The integration of the provisions concerning nuclear activities into the Environment Code, a task in which ASN is significantly
involved, gives greater clarity to the legislative framework applicable to the BNIs. The choice of this code clearly underlines the
priority given to the protection of the general public and the environment in the regulation of nuclear activities.

UNDERSTAND



The creation and the objectives of the “BNI” order setting the general rules relative to basic nuclear installations

The “BNI” order, which was published in the Official Journal of 8th February 2012, falls within the framework of the project to
recast the general technical regulations applicable to the BNIs, the purpose of which is the adoption of several texts setting forth
the legal system applicable to the BNIs.

Taken in application of Article L. 593-4 of the Environment Code, the “BNI” order defines the essential requirements applicable
to the BNIs to protect the interests listed in the act: public safety, health and sanitary conditions; protection of nature and the
environment.

Some fifteen ASN statutory resolutions will detail some of the conditions of application of this order for various subjects. This
order is nevertheless self-contained and applicable without the adoption of the said resolutions.

Apart from taking up the provisions of three existing orders (the orders of 10th August 1984, 26th November 1999 and 
31st December 1999) and adapting them to the new legislative framework, the “BNI” order and the ASN statutory resolutions
integrate into the French regulations the “reference levels” of WENRA, which has worked for several years on defining a common
requirements reference system. WENRA’s work results from a review of existing reactors and experience feedback on their
operation and inspection.

Lastly, the “BNI” order formalises certain ASN practices which were hitherto not always formally underpinned by a regulatory
framework.

As was the case for the “BNI” order, ASN's draft statutory resolutions are written and reviewed by all the ASN entities concerned
and its technical support organisation (IRSN) before being submitted to the stakeholders and to the public on the ASN website.

The draft “BNI” order was also submitted to the CSPRT (French High Council for technological risk prevention). ASN has
proposed that some of the resolutions of the regulations recasting project should also be submitted to the CSPRT. This more
particularly concerns the resolutions addressing topics that the CSPRT has to examine in the course of its consultation on the draft
regulatory texts concerning the ICPEs. ASN considers that obtaining the opinion of the CSPRT is one means of achieving greater
consistency in the requirements applicable to the ICPEs and BNIs.

– public information: the licensee must post the report pro-
vided for by Article L. 125-15 of the Environment Code
on the Internet, along with the procedures for accessing
the other information that it renders public (these provi-
sions supplement those concerning the informing of the
public about information relative to the environment set
by the Environment Code and the “TSN” Act of 13th June
2006).

Part 3 - Demonstration of nuclear safety
This part defines the requirements concerning the demonstra-
tion of control of accident risks (whether radiological or not)
that the licensee must provide. The required approach is largely
inspired by the IAEA standards, and the ASN technical direc-
tives for the latest generation of reactors (EPR). The main new
requirements are:
– general application to all the BNIs of the principles applied to

reactors, such as the probabilistic assessments in addition to
the deterministic assessment;

– consideration of internal and external hazards, and their com-
binations;

– the licensee must demonstrate that accident scenarios leading
to large and rapid releases are precluded.

Part 4 – Control of detrimental effects and of the impact

on health and the environment

This part takes up and supplements the provisions of the orders
of 26th November 1999 and 31st December 1999. It governs
water intakes and effluent discharges, monitoring of the said
intakes and discharges and of the environment, the prevention
of pollution and detrimental effects, and the conditions of infor-
ming the authorities. The main new provisions are:
– use of the best techniques available within the meaning of the

ICPE regulation (order of 16th April 2011);
– limiting of discharges and noise emissions to the thresholds of

the general regulations applicable to ICPEs (orders of 
2nd February 1998 and 23rd January 1997);

– prohibiting of the discharging of certain hazardous substances
and discharging into the water table;

– setting up of monitoring of emissions and the environment
(aligned on the ICP regulations when appropriate);

– the application, in general, of a number of ICPE ministerial
orders to the equipment necessary for BNI operation;

– the production of an annual discharge forecast and an annual
impact report by the licensee.

Several articles in this part provide for - under certain condi-
tions - the possibility of a waiver by ASN resolution after being
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reviewed by the CODERST (Departmental Council for the
Environment and for Health and Technological Risks).

Part 5 – Pressure equipment designed specifically for
the BNIs
This part refers to the applicable interministerial orders pending
modification of the provisions in effect.

Part 6 - Waste management

Over and beyond the taking up of the general principles of the
order of 31st December 1999 and of the WENRA levels (res-
ponsibilities, management principles, traceability, etc.), this part
contains some new requirements concerning waste conditio-
ning:
– application of the acceptance specifications of the disposal
facilities for which the packages are destined;
– for waste for which the disposal route is still being studied:
conditioning subject to ASN approval;
– for legacy waste: reconditioning as rapidly as possible so that
the waste can be placed in a disposal facility.

These requirements are supplemented by Part 8 which also
contains provisions applicable to storage facilities for waste
from BNIs.

Part 7 - Emergency situation preparedness and manage-
ment
This part specifies the licensee's responsibilities in an
emergency situation, the emergency management means that
must be available, and the requirements of the on-site
emergency plan. It introduces the possibility of the on-site
emergency plan being shared by several BNIs, or even with
ICPEs operated by the same licensee.

Part 8 – Particular provisions

This part defines the particular provisions applicable to certain
categories of installations or to certain activities within a BNI:
– the nuclear power reactors (concerning the containment and
the probabilistic assessments);

– the on-site transportation of hazardous goods (if it does not
comply with the general regulations governing the transporta-
tion of hazardous materials, it must comply with the provisions
of the General Operating Rules (RGE) which are subject to ASN
approval);
– decommissioning (particularly regarding the updating of the
decommissioning plan);
– the storage of radioactive substances (including waste and
spent fuel), as an independent storage BNI or within a BNI (in
particular, defining of acceptability criteria, of a storage time,
possibility of retrieving substances at any time, etc.);
– radioactive waste disposal facilities.

The main provisions of the “BNI” order will come into effect on
1st July. This being said, the provisions concerning the notifica-
tion requirements, which aim to ensure compliance with the
European requirements, have been applicable since July 2012.
The application of certain provisions is nonetheless postponed
to later dates due to their scale or there consequences, for
example.

This order’s entry into effect will represent a profound change
to the regulatory framework applicable to BNIs. ASN will set up
a system for monitoring and obtaining feedback on its applica-
tion. ASN will analyse any difficulties that may be encountered.

3 I 2 I 2 ASN statutory resolutions
Pursuant to Article L. 592-19 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.

ASN defined a programme of statutory resolutions which will
clarify decree 2007-1557 of 2nd November 2007 and the order
of 7th February 2012 setting out the general rules applicable to
BNIs. 

The first ASN resolution issued for application of the decree
2007-1557 of 2nd November 2007 was ASN resolution 
2008-DC-106 of 11th July 2008 relating to the implementation
of the BNI internal authorisations system. 

TO BE NOTED IN 2012

The WENRA reference levels

The Western European Nuclear Regulator’s Association (WENRA) was created with the following aims: 
– to establish and coordinate a network of the chief nuclear safety regulators in Europe;
– to promote the sharing of experience and take mutual advantage of best practices; 
– to develop a harmonised approach to subjects relating to nuclear safety and radiation protection, and to their regulation, particularly

within the European Union; 
– to give the European Union an independent capability for examining nuclear safety and its regulation in candidate countries for 

EU membership. 

WENRA has produced some 300 common “reference levels” concerning the safety of nuclear reactors, the safety of decommissioning
operations and the safety of radioactive waste and irradiated fuel management facilities. These “reference levels”, which are agreed
upon at European level, cover subjects such as safety management, installation design and operation, the verification of safety, and
emergency situations.
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Several of these draft resolutions have already been the subject
of a public consultation, essentially in 2010. ASN processes the
observations and also modifies the draft versions presented to
ensure they are consistent with the modifications introduced by
the “BNI” order with respect to their draft version of 2010. The
public will again be consulted on each of the draft resolutions
before they are adopted. One resolution was adopted in 2012
and another has been the subject of a public consultation.

Diagram 3 shows the planned resolutions.

ASN resolution supplementing certain conditions of
application of the ministerial decision of 31st January
2006 relative to the conditions of use of spare parts in
the main primary system and the main secondary
systems of pressurized water nuclear reactors

Ministerial decision JV/VF DEP-SD5-0048-2006 of 31st January
2006, taken in application of IV of Article 10 of the order of

10th November 1999 relative to the monitoring of operation of
the main primary system and the main secondary systems of
pressurized water reactors, defines the conditions of use of
spare parts in the main primary and secondary systems of
PWRs. Article 2 of this ministerial decision indicates the
documentation associated with each spare part. This
documentation includes the references of dossiers provided for
by the regulations relative to manufacture. The spare parts are
either pressure equipment items as such (a valve or a steam
generator, for example) or constituent components of the “main
areas under pressure” of pressure equipment items (a pipe
section, for example). 

For pressure equipment, the dossiers required by the
regulations relative to manufacture are clearly identified and
there is no difficulty in applying the ministerial decision in
this respect. However, no regulatory requirement is specified
for components which, when assembled together, could
constitute an equipment item which, as such, is subject to

Diagram 3: Structure of the draft new technical regulations

Order of the 7th February 2012 setting the general rules concerning basic nuclear installations, called the "BNI" order
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construction rules and the establishing of clearly identified
construction dossiers. Consequently, no text specifies a
requirement for construction dossiers in the manufacture of
such components.

Through its resolution 2012-DC-0236 of 3rd May 2012, ASN
has defined the technical and manufacturing surveillance
documentation required for components in order to establish
some consistency between these provisions and those
applicable to the manufacture of pressure equipment. This
resolution, the draft of which was open to public consultation
from 11th October to 31st December 2010, supplements the
ministerial decision of 31st January 2006 without modifying
it, by specifying the “dossiers provided for by the regulations
relative to construction” mentioned in its 1st Article. 

3 I 2 I 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
satisfactory. As part of the ongoing reorganisation of the general
technical regulations, the BSRs are gradually being replaced by
“ASN guides”.

The “ASN guides” collection was created as an educational tool
for professionals. In 2012, it comprises 16 non-prescriptive
guides. These documents clearly state ASN doctrine, specify its
recommendations, propose methods for achieving the
objectives presented in the texts and share methods and good
practices derived from experience feedback from significant
events.

ASN guide to protection against the risk of flooding of
external origin

ASN has developed a doctrine for the protection of BNIs
against external flooding This doctrine is set out in a new
guide (Guide No.13) which replaces basic safety rule RFS I.2.e
of 12th April 1984 relative to the risk of flooding of external
origin, and which will be published in early 2013. The guide
focuses on the hazard scenarios that could lead to flooding of
the site, the methods of characterising these hazards, and the
design and protection principles to limit the flood risk. This
guide, for which an ad hoc working group comprising experts
(from IRSN in particular), representatives of the licensees and
ASN was set up, was open to public consultation in 2010.
Initially produced before the Fukushima Daiichi nuclear
power plant accident, it was supplemented to include the risk
associated with tsunamis in order to integrate the initial
experience feedback from this accident. ASN will publish the
guide to protection against the risk of flooding of external
origin in 2013.

ASN guide to controlling the criticality risk in BNIs

ASN has started working on the development of a doctrine for
controlling the criticality risk3 in BNIs further to events that
occurred in 2009, revealing significant deficiencies in
prevention of the criticality risk in several nuclear facilities of
the AREVA Group.

Moreover, two events rated level 2 on the INES scale that
occurred in laboratories and plants that year concerned the
limitation of the mass of fissile materials:
– during an exceptional operation at MELOX, for which the

use of the appropriate mass monitoring software was not
planned, the introduction of a mass of fissile materials into a
workstation led to the maximum authorised mass being
exceeded;

– an incorrect estimation in the ATPu (see chapter 15) of the
residual masses of fissile materials in certain workstations
(undetected accumulation of deposits during operation),
that could have led to the maximum authorised mass being
exceeded in several of those workstations. 

The development of this doctrine should lead to a revision of
basic safety rule RFS I.3.c of 18th October 1984 concerning
the criticality risk, and ultimately replace it. One envisaged
way of making this revision is to introduce the national and
international experience feedback from 25 years of operation,
the change in the dedicated calculation codes and the
principle of defence in depth in the approach to this risk, and
to extend its scope of application to the reactors outside the
constituted cores. ASN considers that it is important to check
the measures taken, that they are appropriate for all the
plausible situations, and that the requirements in terms of
safety-criticality and operator training are met. It is also
essential to underline the importance of the share of human
and organisational factors in the events relative to the
criticality risk, as many checks on the control of this risk
require human interventions. 

This work, which prompted the setting up in early 2011 of a
specific working group comprising ASN, IRSN, licensee
representatives and experts, will lead to the joint development
of an ASN guide to the prevention of the criticality risk in
BNIs and during transport operations, and to an ASN
statutory resolution. ASN plans publishing the guide relative
to controlling the criticality risk in BNIs in 2013.

3 I 2 I 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 contrac-
tual relations between customers and suppliers.

3. Criticality: capacity of fissile materials to be able to trigger and sustain, under certain conditions, a nuclear reaction. Criticality depends on three main

parameters: the quantity of fissile materials brought together in a given place, the geometry of that quantity of materials, and the presence of “moderator”

materials (mainly materials that contain hydrogen atoms).
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In the particular field of nuclear safety, the Industrial Codes are
drafted by the French association for NSSS equipment
construction rules (AFCEN), of which EDF and AREVA are
members. The RCC Codes of design and construction rules
have been drafted for the design, manufacture and commissio-
ning of electrical equipment (RCC-E), civil engineering (RCC-
G) and mechanical equipment (RCC-M). A Code of mechanical
equipment in-service monitoring rules (RSE-M) has been draf-
ted to deal with this subject.

Production of these documents is the responsibility of the
manufacturers, not ASN. ASN may nevertheless sometimes
recognise their acceptability by adopting a resolution or publi-
shing a guide. 

3 I 3 Plant authorisation decrees and commissioning
licences

Chapter III of part IX of book V of the Environment Code
contains a creation authorisation procedure, which may be fol-
lowed 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 I 3 I 1 Siting
Well before applying for a BNI authorisation decree, the licensee
informs the administration of the site(s) on which it plans to
build this installation. For its part, ASN analyses the safety-

related characteristics of the sites: seismicity, hydrogeology,
industrial environment, cold water sources, etc.

Construction of a BNI requires issue of a building permit by the
Prefect, according to procedures specified in Articles R.421-1
and following and Article R.422-2 of the Town Planning Code.

3 I 3 I 2 Safety options
Any industrial concern intending to operate a BNI may, even
before starting the licensing procedure, ask ASN for an opinion on
all or part of the safety options it intends to adopt 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. ASN generally asks a
competent Advisory Committee of experts to review the project. 

The safety options must then be presented in the authorisation
application dossier in the form of a preliminary Safety Analysis
Report (PSAR).

This preparatory procedure in no way exempts the applicant
from the subsequent regulatory examinations but simply
facilitates them.

3 I 3 I 3 Public debate
Pursuant to Articles L.121-1 and following of the Environment
Code, creation of a BNI must be preceded by a public debate
when dealing with a new nuclear power plant site or a new site
with a cost in excess of €300 million and, in certain cases,
when dealing with a new site costing between €150 million and
€300 million.

The collection of ASN guides

No.1 Disposal of radioactive waste in deep geological formations

No.2 Transport of radioactive materials in airports

No.3 Recommendations for drafting annual information reports for the public concerning basic nuclear installations

No.4 Auto-assessment of potential risks to patients receiving external radiotherapy 

No.5 Management of radiotherapy safety and quality of treatment

No.6 Final shutdown, decommissioning and delicensing of basic nuclear installations in France

No.7 Applications for shipment authorisation and approval of package models or radioactive materials for civil use transported on the public highway

No.8 Assessment of nuclear pressure equipment conformity

No.10 Local involvement of CLIs in the 3rd ten-year inspections of the 900 MWe reactors

No.11 Notification and codification of criteria related to significant radiation protection events (excluding BNIs and radioactive material transport operations)

No.12 Notification and codification of criteria related to significant safety, radiation protection or environmental events applicable to BNIs and radioactive material transport operations

No.13 Protection of BNIs against external flooding

No.14 Acceptable complete clean-out methodologies in basic nuclear installations in France

No.15 Safety management policy within BNIs

No.16 Significant radiation protection event affecting a radiotherapy patient: declaration and classification on the ASN-SFRO scale 

No.18: Disposal of effluents and waste contaminated by radionuclides, produced in facilities licensed under the Public Health Code.
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The public debate looks at the suitability, objectives and
characteristics of the project.

For example, a public debate was held in 2010 prior to the
decision to build an EPR type nuclear reactor in Penly. Smaller-
scale projects can also give rise to a “local debate” initiative.
This was the case for example in 2005 for the Jules Horowitz
reactor project on the CEA (French Atomic Energy and
Alternative Energy Commission) site at Cadarache.

3 I 3 I 4 Plant authorisation decrees
A BNI creation authorisation application is submitted to the
Minister responsible for nuclear safety by the industrial concern
intending to operate the facility, which thus acquires the status
of licensee. The application is accompanied by a dossier
comprising several items, including the detailed drawing of the
installation, the impact assessment, the preliminary safety
analysis report, the risk management study and the
decommissioning plan.

ASN is responsible for reviewing the dossier, 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 created within the Departmental
Council for the Environment and Sustainable Development
(CGEDD).

Public inquiry

The authorisation can only be granted after a public inquiry, as
stipulated in Article L. 593-8 of the Environment Code.
Publication of decree 2011-2018 of 29th December 2011
reforming the public inquiry process for operations liable to
affect the environment, led to harmonisation of the public
inquiry regime, which meant that the procedure applicable to
BNIs was no longer an exception but was incorporated into the
general regime. The purpose of the inquiry is to inform the
public and collect their opinions, suggestions and counter-
proposals, 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. 123-19 and R. 123-1 to R. 123-27 of the
Environment Code. The Prefect opens the public inquiry at
least in each of the communes of which any part is situated less
than five kilometres from the perimeter of the installation. This
inquiry lasts between a minimum of one month and a
maximum of two months. The dossier submitted by the
licensee in support of its authorisation application is made
available in the public inquiry dossier. However, the safety
analysis report (document containing the inventory of
installation risks, an analysis of the measures taken to prevent
these risks and a description of the measures designed to limit
the probability and effects of accidents) is a large document that
is difficult for non-specialists to understand, therefore it is
supplemented by a risk control study.

Furthermore, the procedures concerning BNIs subject to a
public inquiry are concerned by decree 2011-2021 of 29th

December, determining the l ist of projects, plans 
and programmes to be communicated electronically to the
general public under the experiment specified in II 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 get 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 also
submitting observations in electronic format, as stipulated in
Article R. 123-9 of the Environment Code, since the
publication of decree 2011-2018 of 29th December 2011
reforming the public inquiry process for operations liable to
affect the environment, should make it considerably easier for
the public to express their opinions. These recommendations
came into force on 1st June 2012.

Creation of a Local Information Committee

The “TSN” Act of 13th June 2006, now codified in books I
and V of the Environment Code, has formally defined the
status of the BNI Local Information Committees (CLI). The
corresponding provisions can be found in sub-section 3 of
sect ion 2 of  chapter V of  part  I I  of  book 1 of  the
Environment Code. The CLI can be created as soon as the
BNI creation authorisation application is made. Whatever
the case, it must be constituted once the authorisation
decree has been issued.

The CLIs are presented in chapter 6.

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 safety analysis report appended to the
authorisation decree application is transmitted to ASN, which
submits it for examination to one of the Advisory Committees
reporting to it, 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.

Authorisation decree

The Minister responsible for nuclear safety sends the licensee a
preliminary draft decree granting or refusing creation
authorisation (DAC, see diagram 5). 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, which came into force in
July 2010, gives licensees and the CLIs the possibility of



116

Importance of the modification--- +

Modification
of requirements

at initiative
of ASN  

Review
by ASN

 

ASN
decision 

OR

ASN decision
approved by
the Ministers
responsible
for nuclear

safety
(if the decision

concerns
discharge limits)

Application submitted 
to Ministers responsible

for nuclear safety 
and ASN

ASN
review

Modification
of authorisation
decree by the
Government

Application
submitted to

Ministers
responsible for
nuclear safety

and ASN

ASN review
and

public
inquiry

Modification
of authorisation

decree
by the 

Government

Change 
in licensee

Change
in BNI

perimeter

Significant*
modification
of the BNI

* Definition of significant modification of a BNI: a change in its nature or rise in its capacity, a change in the key aspects regarding the protection of
public health and safety, nature and the environment, the addition of a new BNI within the perimeter of the initial BNI.
** This time allows ASN to proceed with a new review or issue additional requirements. 

 
 

Notification

Review by
ASN

Express
approval by ASN

OR
 

Implicit
ASN approval
on expiry of a

6 month
period,

renewable
once**

Operation of 
minor

importance 
(art.27)

Exemption
from notification

if licensee’s
internal

supervisory
arrangement
approved by

ASN

Operation covered
by a licensee’s internal supervisory

arrangement approved by ASN

YES NO

Non-significant modifications

Article 26 Article 25 Article 29 Article 30 Article 31

Diagram 4: Types of BNI modification provided for by the “BNI Procedures” decree of 2nd November 2007



117

C H A P T E R
REGULATIONS

3

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 per-
imeter 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.

Requirements defined by ASN for application of the
DAC

For application 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 set-
ting limits on the discharges from the BNI into the environment
are subject to approval by the minister responsible for nuclear
safety. Pursuant to Article L. 593-15 of the Environment Code,
BNI modification projects that could cause a significant increase
in its water intakes or effluent discharges to the environment
are now made available to the public for examination. This pro-
vision came into force on 1st June 2012. ASN had nonetheless
required this of the licensees since 2008 and it had been imple-
mented on several occasions, for example when revising the
requirements concerning the discharge limits and conditions
for the Cadarache site in 2010.

An ASN statutory resolution will specify how the procedure for
making project information available to the public will be
implemented. 

Modification of a BNI

Any significant modification to an installation is subject to a
procedure similar to the authorisation decree application. 

A modification is considered to be significant in the cases men-
tioned in Article 31 of decree 2007-1557 of 2nd November
2007, known as the “BNI procedures” decree: 
– a change in the nature of the installation or an increase in its

maximum capacity;
– a modification 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;

– 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.

Furthermore, if a BNI licensee envisages making modifications
to its operating arrangements or to its installation that would
not be considered significant under the above criteria, it must
declare them to the ASN beforehand. It cannot make the modi-
fications until a renewable period of at least six months has
expired, unless ASN gives its express agreement. If it so consi-
ders necessary, ASN may stipulate requirements so that the
envisaged modifications are reviewed or accompanied by addi-
tional measures to guarantee the protection of the interests

mentioned in the 1st paragraph of Article L. 593-1 of the
Environment Code.

Other installations located within the perimeter of a
BNI

The following co-exist within the perimeter of a BNI:
– equipment and installations which are part of a BNI: these are

elements of this installation which are necessary for it to ope-
rate; depending on their type, they can in technical terms be
compared to classified installations but, as a part of the BNI,
they are subject to the regulations applicable to BNIs;

– classified equipment and installations which are not necessa-
rily linked to the BNI.

The equipment necessary for BNI operation is entirely subject
to the BNI legal system specified in the “BNI Procedures” decree
of 2nd November 2007. The other equipment subject to ano-
ther regime (water or ICPE) but located within the perimeter of
the BNI remains subject to this regime, but with a change in
competent party, as individual measures are no longer taken by
the Prefect, but by ASN.

3 I 3 I 5 Commissioning licences 
Commissioning corresponds to 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 com-
prising the updated safety analysis report of the “as-built” ins-
tallation, 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 part IX of book V of the
Environment Code and its implementing texts, ASN authorises
commissioning of the installation and communicates this deci-
sion to the Minister responsible for nuclear safety and to the
Prefect. It also communicates it to the CLI.

3 I 4 Particular requirements for the prevention of 
pollution and detrimental effects

3 I 4 I 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. In 2010, through the Bergen
declaration, the ministers of each contracting party renewed
and reaffirmed their commitments with respect to OSPAR. They
approved the general report on the quality of the environment
and adopted the new strategic orientations.  

The strategic orientations for radioactive substances consist in
“preventing pollution of the maritime zone by ionising radia-
tion by progressively and substantially reducing discharges,
emissions and losses of radioactive substances. The ultimate
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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 radioacti-

ve substances”. To achieve these objectives, the following are

taken into account:

– the radiological impacts on man 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 I 4 I 2 Discharges from basic nuclear installations

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 reduce
their quantity through reduction at source.

The radioactivity discharged in effluents represents a marginal
fraction of that which is confined in the waste.
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1. Defined in Article R122-1 of the Environmental Code
2. The opinion of the ASN is preceded, if they wish, by the hearing 
by the ASN, the CLI and the licensee (see decision no. 2010-DC-0179
of the ASN, 13th April 2010) 

Diagram 5: Creation authorisation procedure for a basic nuclear installation defined in chapter II or part IX of book V of the Environment Code
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Opting for discharge of effluents (liquid or gaseous) is part of a
more general approach aimed at minimising the overall impact
of the installation.

ASN makes sure that the BNI creation authorisation application
explains the licensee’s choices, in particular the reduction at
source measures, 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 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.

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, now 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 BNI thermal discharges

Some BNIs, especially nuclear power plants, discharge cooling
water into watercourses or the sea, either directly or after
cooling in cooling towers. Thermal discharges lead to a
temperature rise in the watercourse around and downstream of
the discharge point, which can reach 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 I 4 I 3 Prevention of accidental pollution
The order of 31st December 1999 sets measures designed to
prevent or, in the event of an accident, to minimise direct or
indirect release of toxic, radioactive, flammable, corrosive or
explosive liquids into the natural environment and the sewers.

In the context of the complete recasting of the general
regulations applicable to BNIs, the requirements of the order of
31st December 1999 are taken up in the “BNI” order of 
7th February 2012, and some of them will be subsequently

detailed in the relevant ASN statutory resolutions, such as the
“detrimental effects and impact” resolution.

3 I 5 Requirements concerning radioactive waste and
decommissioning

3 I 5 I 1 Radioactive waste management in basic nuclear 
installations

The regulations, whether the requirements of the order of 
31st December 1999 setting the general technical regulations
designed to prevent and limit off-site detrimental effects and
hazards resulting from the operation of basic nuclear installa-
tions, or the “BNI” order of 7th February 2012 applicable in
2013, determine requirements concerning waste management
in BNIs, whether radioactive or not. 

The licensees must for example conduct a study comprising an
analysis of the waste produced or to be produced in the facility,
as well as of the waste zoning plan, which specifies the mea-
sures taken by the licensee for waste management. 

An ASN resolution will supplement the provisions concerning
the conditions of management of the waste produced in the
BNIs. The draft resolution was made available by ASN for a first
public consultation in 2010. Its update will also be made avai-
lable for consultation with a view to its publication in 2013.

3 I 5 I 2 Decommissioning
The technical provisions applicable to installations a licensee
wishes to shut down and decommission must be in compliance
with general safety and radiation protection regulations, notably
regarding worker external and internal exposure to ionising
radiation, the production of radioactive waste, discharge of
effluents to the environment and measures designed to reduce
the risk of accidents and mitigate their consequences. Safety
issues can be significant during active clean-out or dismantling
operations and must never be neglected, including during pas-
sive surveillance phases.

Once the licensee has decided to cease operations in its instal-
lation in order to proceed with final shutdown and decommis-
sioning, it is no longer covered by the framework set by the
licensing decree nor the safety reference system associated with
the operating phase. In accordance with the provisions of
chapter III of section IX of book V of the Environment Code,
final shutdown and then decommissioning of a nuclear facility
are authorised by a further decree, issued on the advice of
ASN.

ASN has detailed the regulatory framework for BNI decommis-
sioning operations in guide No.6, which results from extensive
work to clarify and simplify the administrative procedures
while at the same time improving the integration of nuclear
safety and radiation protection. 

This guide integrates the regulatory changes induced by the
publication of the “TSN” Act of 13th June 2006 and of the “BNI
Procedures” decree of 2nd November 2007, and the work of
the association WENRA.
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Final shutdown and decommissioning authorisation 
procedure

At least one year before the date scheduled for final shutdown,
the licensee submits the authorisation request to the minister
responsible for nuclear safety. The licensee sends ASN a copy of
its application along with the dossier necessary for its
examination.

The final shutdown and decommissioning authorisation
application is in the same way subject to the consultations and
inquiries applicable to the BNI authorisation decree applications.

Two licensing systems coexist, one for general cases and one for
radioactive waste disposal facilities:

General case:
– the licence application contains requirements concerning the

shutdown conditions, the decommissioning and fuel
management procedures, and the surveillance and subsequent
maintenance of the installation site;

– the licence is granted by decree, subject to the opinion of ASN,
setting the decommissioning characteristics, the time allotted
for decommissioning and the types of operations for which the
licensee is responsible after decommissioning.

Radioactive waste disposal facilities:
– the licence application contains requirements concerning final

shutdown and the subsequent maintenance and surveillance
of the site;

– the licence is issued by decree, subject to the opinion of ASN,
setting the types of operations for which the licensee is
responsible after final shutdown.

Performance of final shutdown and decommissioning
operations

In order to avoid fragmentation of the decommissioning projects
and improve their overall consistency, the dossier submitted to
support the final shutdown and decommissioning application
must explicitly describe all the planned work, from final
shutdown to attainment of the target final condition and, for
each step, must explain the nature and scale of the risks
presented by the installation as well as the envisaged means of
managing these risks. The final shutdown and decommissioning
phase may be preceded by a final shutdown preparation stage,
provided for in the initial operating licence. This preparatory
phase in particular allows removal of all or part of the source
term, as well as preparation for the decommissioning operations
(readying of premises, preparation of worksites, training of staff,
etc.). It is also during this preparatory phase that installation
characterisation operations can be carried out: production of
radiological maps, collection of pertinent data (operating
history) with a view to decommissioning, etc.

Installation delicensing

Following decommissioning, a nuclear installation can be
delicensed. In this case is it removed from the list of BNIs and is
no longer subject to the BNI legal regime. 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, depending
on the intended subsequent use of the site and/or buildings.
These may contain a certain number of restrictions on use (only
to be used 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.

3 I 5 I 3 The financing of decommissioning and radioactive
waste management

Sections 1 and 2 of chapter IV of part 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. These arrangements are clarified by decree 2007-243 of
23rd February 2007 and the order of 21st March 2007 concer-
ning the secure financing of nuclear costs. The legal system crea-
ted by these texts aims to secure the financing of nuclear 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 finan-
cing of their long-term costs.

It stipulates that the licensees must make a prudent assessment
of the cost of decommissioning their installations or, for radioac-
tive waste disposal installations, their final shutdown, mainte-
nance 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 23th February 2007, ASN issues an opinion on the
consistency of the decommissioning and spent fuel and radioac-
tive waste management strategy presented by the licensee with
regard to nuclear safety.

3 I 6 Particular requirements for pressure equipment
Pressure equipment is subject to the requirements of Act 571 of
28th October 1943 as amended, concerning steam pressure
equipment used on land and gas pressure equipment used on
land or on-board seagoing ships, and those of the decree of 
2nd April 1926 as amended regulating steam pressure equipment
other than that installed on-board ships, decree 63 of 18th January
1943 as amended, regulating gas pressure equipment, or decree
99-1046 of 13th December 1999 concerning pressure equipment.

Pressure equipment specifically designed for BNIs is subject to
special requirements entailing monitoring and inspection by ASN.
These requirements are covered by both the BNI legal system and
that applicable to pressure equipment. They are in particular defi-
ned in the decree of 13th December 1999 and specific orders. 

The principles of these regulations are those of the new approach
pursuant to the European pressure equipment directive. The



C H A P T E R
REGULATIONS

3

121

equipment is designed and produced by the manufacturer under
its own responsibility. It is required to comply with the main safety
and radiation protection requirements and to have the conformity
of its equipment assessed by an independent, competent third-
party organisation approved by ASN. The equipment in operation
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 decisions are available on the website at
www.asn.fr.

ASN will monitor the organisations.

Article 50 of Act 2009-526 of 12th May 2009 simplifying and clari-
fying the law and relaxing procedures, modified the Act 571 of 
28th October 1943, giving ASN additional competence for regula-
tion of the other (“conventional”) pressure equipment present in a
BNI.

Table 3 summarises the texts applicable to the pressure equipment
present in BNIs.

                                                                             Nuclear                                                                                Conventional

             Main primary                         Main secondary                                   
       system of pressurised              systems of pressurised                 Other equipment                                                           
            water reactors                          water reactors

Construction • Decree of 2nd April 1926; • Decree of 2nd April 1926; • Decree of 2nd April 1926; • Decree 99-1046 
• Order of 26th February 1974(1) • RFS II.3.8 of 8th June 1990(1) • Decree of 18th January 1943(1) of 13th December 1999
                                                or;
                                                                     • Decree 99-1046

of 13th December 1999

or Order of 12th December 2005

Operation                       • Order of 10th November 1999   • Decree of 2nd April 1926 • Decree 99-1046  
                                                                       • Decree of 18th January of 13th December 1999
                                                                       1943(1)           • Order of 15th March 2000 as

amended
                      

(1) Since 2011, the order of 12th December 2005 applies to the construction and operation of nuclear pressure equipment, except for the operational aspects of the main primary and main secondary
systems of pressurised water reactors.

Table 3 : Regulations applicable to pressure equipment



IAEA TS-R-1 regulations and maritime (IMDG) and air (IT ICAO) transport regulations

4 I 1 International regulations
For the safe transport of radioactive substances, the International
Atomic Energy Agency (IAEA) has issued Safety Requirements
document TS-R-1 “Regulations for the Safe Transport of
Radioactive Material”. ASN participates in the work within the
IAEA.

This basis specific to radioactive substances is used in the draf-
ting of the “modal” transport safety regulations in force for dan-
gerous goods: the ADR agreement (European Agreement on the
international transport of dangerous goods by Road) for road
transport, the regulations concerning international rail transport
of dangerous goods (RID) for rail transport, the regulations for
the transport of dangerous goods on the Rhine (ADNR) for river
transport, the International Maritime Dangerous Goods code
(IMDG) for maritime transport and the technical instructions of
the ICAO (International Civil Aviation Organisation) for air
transport.

Directive 2008/68/CE of 24th September 2008 establishes a
common framework for all aspects of goods transport by road,
rail and inland waterways within the European Union.

The regulations derived from IAEA recommendations specify the
package performance criteria. The safety functions to be assured
are containment, radiation protection, prevention of thermal
hazards and criticality.

The level of safety of the package is adapted to the potential dan-
ger of the transported content: each type package is associated
with a number resistance tests that are representative of the risks
the transport operations can entail, taking into account the risk
inherent to the content of the package.

The regulations also define the scope of intervention of the
public authorities and the associated safety requirements for
each type of package (see chapter 11, point 2).

4 I 2 National regulations
The “modal” regulations are transposed in full into French law
and are made applicable by interministerial orders based on the
provisions of the Transport Code, especially its Articles L. 1252-1
and following. ASN is in contact with the Administrations res-
ponsible for the various modes of transport (General
Directorate for Infrastructure, Transport and the Sea (DGITM),
General Directorate for Risk Prevention (DGPR) and General
Directorate for Civil Aviation (DGAC)) and attends the French
Interministerial Commission for the Carriage of Dangerous
Goods (CITMD).

The directive 2008/68/CE of 24th September 2008 is transpo-
sed into French law by a single order covering all land transport
on the national territory. This is the order of 29th May 2009 as
amended concerning the transport of dangerous goods by land,
known as the “TMD” order. This text replaced the previous
“ADR”, “RID” and “ADNR” modal orders as of 1st July 2009.

Other orders specific to a mode of transport apply to the trans-
port of radioactive substances:
– the order of 12th May 1997 as amended, concerning the tech-

nical conditions for the operation of aircraft by a public air
transport operator (OPS1);

– the order of 23rd November 1987 as amended, division 411
of the regulation concerning the safety of ships (RSN);

– the order of 18th July 2000 as amended, regulating the trans-
port and handling of dangerous goods in sea ports.

The regulations require approval of the package models for cer-
tain radioactive substance transport operations (see chapter 11).
These approvals are issued by ASN.

Article R. 1333-44 of the Public Health Code also requires that
companies transporting radioactive substances in France notify
ASN or receive its authorisation. The procedures for
implementing this requirement are to be clarified by an ASN

4 REGULATIONS GOVERNING THE TRANSPORT OF RADIOACTIVE SUBSTANCES
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statutory resolution, the publication of which is currently
suspended pending a possible European regulation covering
these activities.

Implementation of the regulations on the safe transport of
radioactive substances is checked by nuclear safety inspectors
duly appointed by ASN.

ADR and RID regulations
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5 REQUIREMENTS APPLICABLE TO CERTAIN RISKS OR CERTAIN PARTICULAR ACTIVITIES

5 I 1 Polluted sites and soils
The means used and the procedure to follow in the manage-
ment of polluted sites and soils have evolved to take account of
experience feedback acquired by the public authorities over the
last twenty years, changing from initial measures chiefly orien-
ted towards listing the sites and making them safe, to a global
management approach according to the actual or projected uses
of the sites.

ASN's prime objective is to achieve the most thorough clean-
out 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 achieved,
justificatory reasons must be given and appropriate measures
implemented to guarantee the compatibility of the site's condi-
tion with its actual or planned use.

On 4th October 2012 ASN published a doctrine on the mana-
gement of sites polluted by radioactive substances based on
several principles. These principles are applicable to all sites
polluted by radioactive substances 

5 I 2 Installations Classified on Environmental Protection
grounds (ICPE) using radioactive substances

The ICPE regime 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.

Depending on the scale of the hazards they represent, ICPEs
require authorisation by the Prefect, or registration, or simple
notification. 

For installations requiring licensing, this licence is issued by
order of the Prefect following a public inquiry. The licence com-
prises 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.

Two headings in the list of ICPEs concern radioactive materials:

– heading 1715 concerns the preparation, fabrication,
transformation, packaging, utilisation, deposit, storage or
disposal of radioactive substances. These activities require
notification or authorisation, depending on the quantity of
radionuclides used. However, these activities are only subject
to the ICPE regime if the establishment in which they take
place is subject to authorisation under the terms of this
regime for another of its activities;

– heading 1735 requires licensing of repositories, storage or
disposal facilities for solid residues of uranium, thorium or
radium ore, as well as their by-products not containing
uranium enriched with isotope 235 and for which the total
quantity exceeds one ton.

Pursuant to Article L.593-3 of the Environment Code, an
installation covered by the list of ICPEs which is also covered
by the BNI legal regime would in fact only be subject to the
latter regime.

Similarly, by virtue of Article L. 1333-4 of the Public Health
Code, the authorisations issued to ICPEs under the
Environment Code for the possession or utilisation of
radioactive sources take the place of the authorisation 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 I 3 The regulations designed to combat malicious acts in
nuclear activities

The regimes mentioned above often take account of the fight
against malicious acts, at least in part. For example, in the BNI
legal regime, the licensee must in its safety analysis report present
an analysis of the accidents liable to occur in the installation,
regardless of the cause of the accident, including in the event of a
malicious act. This analysis mentions the effects of the accidents
and the steps taken to prevent or minimise these effects. It is
taken into account to assess whether or not the creation
authorisation decree can be issued. The most important risk
prevention or mitigation measures can be the subject of ASN
requirements.

The threats to be considered when examining malicious acts are
defined by the Government (General Secretariat for Defence and
National Security).

There are also procedures specific to the fight against malicious
acts. Two systems created by the Defence Code concern certain
nuclear activities:
– chapter III of part 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 part III of book III 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, and
more precisely paragraph III of Article 2 (which has not been
codified in the Environment Code), has supplemented Article
L. 1333-2 of the Defence Code in order to enable the
administrative authority to apply this system to establishments
comprising a BNI “when the destruction of or damage to this
BNI could constitute a serious danger for the general public”.
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
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surveillance, alarm and material protection measures. If the
plan is not approved and in the event of a 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 national level by the
Defence and Security High Official (HFDS) at the Ministry res-
ponsible for Energy.

Following several years of reflection, ASN has initiated a bill with
a view to setting up a system for controlling the “security of
sources”. This control system will aim to guarantee the applica-
tion of measures to protect the most dangerous sources of ioni-
sing radiation against malicious acts, from production through to
disposal. To achieve this, ASN has worked - in collaboration with
the Ministry of the Environment – on the preparation of legislati-
ve provisions which have been included in the bill ratifying ordi-
nance 2012-6 of 5th January 2012. If these provisions are adop-
ted by Parliament, they will be incorporated in the Public Health
Code.

5 I 4 The particular system applicable to defence-related
nuclear activities and installations

Defence-related nuclear installations and activities are mentio-
ned in point III of Article 2 of the “TSN” Act. Pursuant to
Article R. 1333-37 of the Defence Code, these are:
– secret basic nuclear installations (INBS);
– military nuclear systems;
– defence-related nuclear experimentation sites and

installations;
– the former nuclear experimentation sites in the Pacific;

– transport of fissile or radioactive materials involved in the
nuclear weapons and naval nuclear propulsion activities.

A large number of the provisions applicable to nuclear activities
governed by ordinary law also apply to defence-related nuclear
activities and installations; for example, they are subject to the
same general principles as all nuclear activities and the require-
ments of the Public Health Code, including the system of licen-
sing 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 licences 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. These activities and ins-
tallations are regulated and inspected by the personnel of the
Defence Nuclear Safety Authority (ASND) headed by the
Delegate.

Pursuant to paragraph III of Article 2 of the “TSN” Act of 
13th June 2006, other provisions are specific to defence-related
nuclear activities and installations. They are subject to particu-
lar information rules in order to comply with specific defence
requirements. Similarly, the installations on the list of BNIs, but
which are classified as INBS by order of the Prime Minister, are
not subject to the BNI legal system but to a special system defi-
ned by the Defence Code and implemented by the ASND (see
section 2 of chapter III of book III of the first part of the
Defence Code).

ASN and ASND maintain very close relations to ensure consis-
tency between the systems for which they are responsible.

Setting up oversight of the “security of sources”

Sources of ionising radiation are subject to licensing and notification systems (Article L. 1333-4 and following of the Public Health
Code), which only concern the protection of man and the environment against the dangers of ionising radiation. This regulation
system therefore does not explicitly take into account the prevention of malicious acts.

This being said, certain measures (tracking of sources, access restrictions on account of radiation protection, etc.) contribute
indirectly to the prevention of malicious acts. Moreover, the administrations responsible for the oversight of radiation protection
already know the identification of the source holders. For this reason, and to avoid multiplying the licensing systems, it is proposed
that the existing licensing system relating to radiation protection should be supplemented by a section relative to the prevention of
malicious acts. 

The bill amending books I and V of the Environment Code, and amending the Environment Code, the Public Health Code and
the Defence Code, submitted to the Senate's office on 21st March 2012, proposes giving ASN competence for the oversight of the
protection of ionising radiation sources against malicious acts, with the exception of sources held in establishments under the
authority of the Minister of Defence.

TO BE NOTED IN 2012
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ASN is continuing its work on the regulations concerning radia-
tion protection, including the publication of the technical statu-
tory resolutions called out in the Public Health Code and the
Labour Code, in order to harmonise and ensure the consistency
of the measures taken in the various fields concerned, both
medical and industrial. A number of resolutions should therefo-
re be issued in 2013, including those concerning the design
and operating rules for medical facilities using ionising radia-
tion, the minimum technical design rules applicable to facilities
using X-rays, the design rules applicable to electrical devices
emitting X-rays, the registration, monitoring, recovery and dis-
posal of sources, and the identification and marking of high-
level sealed sources.

ASN's work will also focus on the transposition of European
directives. ASN will thus assist the Government in the transpo-
sition of the new Euratom directives, be it the forthcoming
directive relative to radiation protection, the directive setting
requirements for the protection of public health with respect to
radioactive substances in water for human consumption, or the
directive establishing a European Community framework for
the responsible and safe management of spent fuel and radioac-
tive waste, which must be transposed in 2013.

With regard to the new directive concerning radiation protec-
tion which is not expected to be published before 2014, ASN
plans identifying in advance, in 2013, the legislative provisions
necessary for its transposition, and undertaking an in-depth
reflection on the changes introduced by this directive, particu-
larly concerning the concrete application of the principle of jus-
tification, medical radiation physics, experts in radiation protec-
tion, people intervening in radiological emergency and

post-accident situations, and the natural radioactivity of
construction materials.

With regard to the BNIs, following on from the “BNI” order of
7th February 2012, ASN will continue its recasting of the
general technical regulations in 2013, notably through the
publication of several statutory decisions or guides. Together
with the Ministry responsible for the Environment (MEDDE),
ASN will also start codifying the regulatory part of the BNI legal
regime into the Environment Code.

ASN will propose to the minister responsible for nuclear safety
modifications to decree 2007-1557 of 2nd November 2007
concerning BNIs and the regulation of the nuclear safety of the
transport of radioactive substances, known as the “BNI
Procedures” decree, on the basis of the feedback gathered with
respect to its implementation.

ASN will be vigilant in ensuring that the new IAEA internatio-
nal regulations concerning the transport of radioactive sub-
stances published in 2012 are transposed into the modal regu-
lations which will be published in 2013, with a view to their
entry into effect in 2015.

Lastly, 2013 should be the year in which the creation of a legal
system on the “security of sources”, a subject on which ASN has
been working for several years, is finally materialised. In 2013,
ASN will organise itself to implement the means of oversight for
which it has responsibility. It will moreover assist the Ministry
responsible for the Environment (MEDDE) in the preparation of
the technical and regulatory provisions so that they can be
adopted after voting the legislative provisions.

6 OUTLOOK
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APPENDIX 1
REGULATION EXPOSURE LIMITS AND DOSE LEVELS

References

Annual limits for the general public

Worker limits for 12 consecutive months

Definition Values Observation

Annual exposure limits contained in the Public Health Code (CSP) and in the Labour Code (CT)

Art. R.1333-8 of the CSP • Effective doses for the body
• Equivalent dose for the lens of the eye
• Equivalent doses for the skin (average dose over any

area of 1 cm2 of skin, regardless of the area exposed)

1 mSv/year
15 mSv/year
50 mSv/year

☞ These limits comprise the sum of effective or 
equivalent doses received as a result of nuclear 
activities. These are limits that must not be exceeded.

Art. R. 4451-13 of the CT Adults: 
• Effective doses for the body
• Equivalent doses for the hands, forearms, feet and

ankles
• Equivalent doses for the skin (average dose over any

area of 1 cm2 of skin, regardless of the area exposed)
• Equivalent dose for the lens of the eye

Pregnant women
• Exposure of the child to be born

Young people from 16 to 18 years old*:
• Effective doses for the body
• Equivalent doses for the hands, forearms, feet and

ankles 
• Equivalent doses for the skin 
• Equivalent doses for the lens of the eye 

20 mSv
500 mSv

500 mSv

150 mSv

1 mSv

6 mSv
150 mSv

150 mSv
50 mSv

☞ 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
to 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.
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References

Diagnostic examinations

Radiotherapy

Definition Values Observation

Optimisation levels for patient protection (Public Health Code)

Diagnostic reference levels
Art. R.1333-68,
order of 16th February 2004

Dose levels for standard diagnostic examinations 

E.g.: entrance dose of
0.3 mGy or dose area
product (DAP) 

25 cGy.cm2 for an 
antero-posterior thorax
radiograph

☞ The diagnostic reference levels, the dose constraints
and the dose target levels are used by applying the
principle of optimisation. They are simply guidelines.

☞ The reference levels are defined for standard patients
by dose levels for standard radiological examinations
and by radioactivity levels for radiopharmaceutical
products used in diagnostic nuclear medicine.

Dose constraint
Article R.1333-65, order of 7th November
2007

Used when exposure offers no direct medical benefit to the
person exposed

☞ The dose constraint can be a fraction of a diagnostic 
reference level, in particular for exposure in the context
of biomedical research or forensic procedures.

Target dose level
Art. R.1333-63

Dose necessary for the target organ or tissue (target organ
or target-tissue) during radiotherapy (experimentation)

☞ The target dose level (specialists talk of a target 
volume in radiotherapy) is used to adjust the 
equipment.

References

Protection of the general public

Protection of participants

Definition Values Observation

Intervention levels in cases of radiological emergencies

Intervention levels
Art. R.1333-80, order of 14th October
2003, circular of 10th March 2000

Expressed in effective dose (except for iodine), these levels
are designed to assist with the relevant response decision to
protect the general public:
• sheltering
• evacuation
• administration of a stable iodine tablet (equivalent dose

for the thyroid)

10 mSv
50 mSv
50 mSv

☞ The Prefect can make adjustments to take account of
local factors.

Reference levels
Art. R.1333-86

These levels are expressed as effective dose:
• for the special teams for technical or medical intervention
• for the other participants

100 mSv

10 mSv

☞ This level is raised to 300 mSv when the intervention
is designed to prevent or reduce exposure of a large
number of people.

Source: The Public Health Code
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MAXIMUM PERMITTED LEVELS OF RADIOACTIVE                                               Baby                           Dairy                   Other foodstuffs            Liquids intended
CONTAMINATION FOR FOODSTUFFS                                                                       food                          products                    except those               for consumption
(Bq/kg or Bq/L)                                                                                                                                                                              of lesser importance                         
                                                                                                                                                                                                                               
                                                                                                                                                                                           

Strontium isotopes , particularly strontium-90 75 125 750 125 

Iodine isotopes, particularly iodine-131 150 500 2,000 500

Plutonium isotopes and alpha-emitting transuranian elements, 
particularly plutonium-239 and americium-241 1                                       20                                      80                                        20 

Any other radionuclide with a half-life of more than 10 days, 
in particular 134Cs and 137Cs 400                                   1,000                                 1,250                                  1,000 

Maximum permitted levels of radioactive contamination in feedingstuffs (caesium-134 and caesium-137)

Source: Council Regulation 2218/89/Euratom of 18th July 1989 amending Regulation 3954/87/Euratom of 22nd December 1987

Source: Regulation 770/90/Euratom of 29th March 1990

Limit values for the consumption and sale of foodstuffs contaminated in the event of a nuclear accident

Animal categories

Pork
Poultry, lamb, veal
Others

Bq/kg

1,250
2,500
5,000

Guideline levels in Bq/kg

Source: Codex alimentarius, July 2006

Radionuclides

Plutonium-238, plutonium-239, plutonium-240, americium-241
Strontium-90, ruthenium-106, iodine-129, iodine-131, uranium-235
Sulphur-35, cobalt-60, strontium-89, ruthenium-103, caesium-134, caesium-137, cerium-144, iridium-192
Tritium, carbon-14, technetium-99

Baby
food 

1
100

1,000
1,000

Foodstuffs intended for
general consumption

10
100

1,000
10,000


