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In publishing this latest edition, we have endeavoured to provide the
reader with the information necessary to obtain a full understanding
of the regulatory system applied to ensure technical nuclear safety in
France.

As the reader will discover in the following pages, technical nuclear
safety is a matter which must be settled in advance of the actual
operation of civil nuclear installations; the primary requirement is to
mobilize those involved to anticipate and prevent.

The fundamental options on which the French system is based, the
relationship between the operator and the safety authority must be
clearly stated: independence of judgement and decision,
complementarity of responsibilities. It is for the governmental
authorities to determine the technical nuclear safety objectives,
which are becoming more and more consistent if not unified
throughout the world. It is for the operator to propose technical
provisions in order to achieve these objectives. It is for the
governmental authorities to verify, by technical safety analyses, the
adequacy of the provisions in terms of the defined objectives. It is for
the operator to properly implement these approved provisions. And,
finally, it is for the governmental authorities to verify, by sampling, the
quality of their implementation and to make from them the necessary
regulatory inferences.

This sequence of events requires permanent frank in-depth dialogue.
The effectiveness of the regulatory action must therefore reside not
in close technical restraint but in the interactions between
responsible partners.

Michel LAVERIE
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1. TECHNICAL NUCLEAR SAFETY - ONE ASPECT OF GOVERNMENTAL
ACTION IN THE FIELD OF GENERAL NUCLEAR SAFETY

Technical nuclear safety covers the prevention of accidents -whether spontaneous or resulting
from malicious acts- and the mitigation of the effects of any that may nevertheless occur. This
includes the measures taken to ensure that workers are not subjected to undue exposure to
radiation under normal operating conditions or during maintenance and repair operations, while
optimizing the production and management of radioactive waste.

It forms a part of general nuclear safety which is ensured by measures to protect people and
property against the dangers, nuisances and complications of all natures resulting from the
construction, operation and decommissioning of fixed and mobile nuclear installations as well as
the storage, transport, utilization or transformation of natural or artificial radioactive substances.
It depends on the action of the ministerial departments involved, the foremost of which are those
responsible for the environment, industry, the interior, health and defence.

The "comité interministériel de la sécurité nucléaire" (CISN) (the interministerial committee for
general nuclear safety), formed under the decree of 4th August 1975, unites the ministers in
charge of these departments under the chairmanship of the Prime Minister. It is through the co-
ordination work carried out by this committee and its general secretariat that the different
initiatives intended to guarantee general nuclear safety are determined.
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2. ORGANIZATION OF THE GOVERNMENTAL AUTHORITIES TO ENSURE
TECHNICAL NUCLEAR SAFETY

The nature of the large nuclear power plants and the plants where radioactive substances are
prepared, fabricated and transformed, particularly the nuclear fuel processing and fabrication
plants and certain waste repositories, makes it necessary for the governmental authorities to
pay particular attention to them, impose specific constraints and exercise surveillance of
exceptional severity, in short they must invest themselves more deeply than in the majority of
the other fields where they perform a similar role. However, it is the constructors and the
operators of nuclear installations who are in a position to take the actuEil technical measures that
technical safety requires. Furthermore, under nuclear regulations, it is 'tie operator alone who is
licensed to create the installation and receive the subsequent licenses, and it is the operator
who has primary responsibility for technical safety.

The regulatory intervention of the governmental authorities in the area of technical safety takes
place in three complementary fields:

- establishment and application of technical rules of a general nature to ensure technical safety,

- a system of individual licenses, issued for each installation after in-depth technical appraisal of
the technical safety provisions,

- surveillance.

It is the ministry in charge of the environment and the ministry in charge of industry which are
responsible, within the governmental authorities, for matters relating to the technical safety of
nuclear installations.

The manner in which this has been organized since 1st December 1991 is schematically shown
below.
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The principal bodies involved are described below.

2.1. THE "CONSEIL SUPÉRIEUR DE LA SÛRETÉ ET DE L'INFORMATION NUCLÉAIRES"
(CSSIN) (HIGH COUNCIL FOR NUCLEAR SAFETY AND INFORMATION)

The CSSIN was set up in 1973 and reorganized for the first time in 1981. It is a council of high-
ranking "wise men" comprising personalities selected on the basis of their scientific, technical,
financial or social abilities, delegates from the trades unions and from representative
environmental protection associations, together with senior civil servants.

Under the decree of 2nd March 1987, the functions of the council were extended to cover all
matters relating to the supply of information to the public and media concerning the technical
safety of basic nuclear installations for which the ministry for industry is the tutelary authority, as
well as keeping the public informed in the event of an incident or accident occurring in one of
these nuclear installations. For this reason, in addition to the above, the members of the council
include personalities chosen for their skills in information and communication.

The council submits to the ministries in charge of the environment and industry any
recommendations they consider important for increasing the effectiveness of the overall action
carried out in the field of technical safety and information.

The CSSIN may form working groups for specific technical matters.

The members of the CSSIN are listed in the following table:

COMPOSITION OF THE CSSIN

A chairman,
The high commissioner for atomic energy, vice-chairman,
A personality chosen for his skill in the fields of information and communication, vice-
chairman,
A member of the parliament (Assemblée nationale),
A member of the parliament (Sénat),
Nine personalities chosen for their scientific, technical, financial or social skills,
Five personalities chosen for their skills in the fields of information and communication,
The director general of Electricité de France or his representative,
Six trades union representatives,
Three representatives of associations for the protection of nature and the environment,
appointed at suggestion of the high committee for the environment,
The president of the interministerial commission for basic nuclear installations (CIINB),
The secretary general of the interministerial committee for general nuclear safety (comité
interministériel de la sécurité nucléaire),
The director of civil security of the ministry in charge of the interior,
The atomic adviser of the general delegation for armament of the ministry in charge of
defence,
The director general of industrial policy of the ministry in charge of industry,
The director general of energy and raw materials of the ministry in charge of industry,
The director of labour relations of the ministry in charge of labour, employment and
professional training,
The director of the central service for protection against ionizing radiation* of the ministry in
charge of health,
The director of pollution prevention of the ministry in charge of the environment,

The director of the nuclear installations safety directorate (DSIN), the delegate for information
and communication of the ministry in charge of industry, and the director of the institute for
nuclear safety and protection (IPSN) attend the meetings.
'"service central de protection contre les rayonnements ionisants" (SCPRI)
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2.2. THE "COMMISSION INTERMINISTÉRIELLE DES INSTALLATIONS NUCLÉAIRES DE
BASE" (CIINB) (INTERMINISTERIAL COMMISSION FOR BASIC NUCLEAR INSTALLATIONS)

The CIINB formed under the decree of 11th December 1963, is consulted by the ministers in
charge of the environment and industry for basic nuclear installation creation and modification
license applications and for matters concerning the formulation and application of the
regulations relating to such installations. Its composition is indicated in the following table:

COMPOSITION OF THE CIINB

A member of the council of State with at least the rank of counsellor, chairman,
The high-commissioner for atomic energy or his representative, vice-chairman,
A representative of the minister in charge of defence,
A representative of the minister in charge of labour, employment and professional training,
Two representatives of the minister in charge of the interior,
A representative of the minister of State, ministry in charge of the economy, finance and the
budget,
Two representatives of the minister in charge of works, housing, transport and space,
Two representatives of the minister in charge of the environment,
A representative of the minister in charge of agriculture and forestry,
Three representatives of the minister in charge of industry,
Two representatives of the minister in charge of health,
Two representatives of the French atomic energy commission (CEA),
One representative of the national scientific research centre,
Two representatives of Electricité de France,
One representative of the national institute for health and medical research,
One representative of the SCPRI (central service for protection against ionizing radiation),
One representative of the national institute for agronomic research,
Three members chosen for their particular skills in the nuclear field at the suggestion of the
minister in charge of industry and the minister in charge of health.

2.3. THE "DIRECTION DE LA SÛRETÉ DES INSTALLATIONS NUCLÉAIRES" (DSIN)
(NUCLEAR INSTALLATIONS SAFETY DIRECTORATE)

Within the ministry in charge of industry, at the disposal of the ministry in charge of the
environment, there is a specialized department named the nuclear installations safety
directorate (DSIN). This was formed by decree of 14th May 1991, taking over the functions of
the central service for the safety of nuclear installations (SCSIN) formed under decree of 13th
March 1973.

The principal tasks of the DSIN are to:

- examine siting problems,

- handle licensing procedures for basic nuclear installations (licenses for construction, operation,
releases etc.),

- organize and direct the surveillance of such installations by the basic nuclear installation
inspectors,

- draw up and monitor the application of the general technical regulations.

- draw up an emergency preparedness system to be implemented in the event of an incident or
accident in a basic nuclear installation, enabling it to take action within the scope of the
responsibilities of the ministers in charge of industry and the environment, in accordance with
the directives of the Prime Minister,

- develop communication and external policy relations in order to interface with the social, media
and cultural environment.
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The DSIN monitors research and development work in the field of technical safety carried out
by organizations attached to the ministry in charge of industry, particularly the CEA and
Electricité de France.

It collects all relevant information about technical safety problems and the measures taken in
France and in other countries so as to be in a position to prepare and put forward French
positions in this field during discussions with foreign governments and administrations.

The DSIN includes:

- a first sub-directorate responsible for fuel cycle nuclear installations, in particular radioactive
waste repositories, laboratories, particle accelerators, and industrial ionizers,

- a second sub-directorate responsible for 900 MWe series pressurized water reactors,

- a fifth sub-directorate responsible for 1300 MWe and 1400 MWe series pressurized water
reactors and the Creys-Malville fast neutron reactor power plant,

- a third sub-directorate responsible for other reactors (gas-cooled reactors, Chooz A plant, the
Phénix fast neutron reactor and research reactors in general),

Each of these four sub-directorates has primary responsibility for the licensing of the basic
nuclear installations of which it is in charge and for monitoring the design, construction and
operation of them.

- a fourth sub-directorate in charge of nuclear steam supply system questions, organizing and
directing inspection operations and emergency preparedness,

- a sixth sub-directorate in charge of international relations, particularly with safety authorities
and international organizations (IAEA, OECD, EEC etc.),

- a general secretariat in charge of legal, financial and administrative matters.

The DSIN has a staff of 80.
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2.4. THE "DIRECTIONS RÉGIONALES DE L'INDUSTRIE, DE LA RECHERCHE ET DE
L'ENVIRONNEMENT" (DRIRE) (REGIONAL DIRECTORATES FOR INDUSTRY, RESEARCH
AND THE ENVIRONMENT)

The scale of the French nuclear power programme and its development during the eighties led
the governmental authorities to create additional means of ensuring technical safety. As these
means were strengthened, the need was felt to devolve the monitoring of nuclear installations to
the DRIREs so as to benefit from the efficiency resulting from geographical proximity to the
installations. Nine specialized nuclear divisions were thus created, covering fourteen regions.

LiHw.

• waste repository

• nuclear power plant

•fr- nuclear research centre

k fuel cycle plant

* irradiator

LOCATION AND GEOGRAPHICAL AREAS
OF THE NUCLEAR DIVISIONS

Nuclear divisions

Bordeaux

Caen

Chalons-sur-Marne
Dijon

Douai
Lyon

Marseille

Orléans
Strasbourg

Regional Directorates for Industry, Research
and the Environment (DRIRE) concerned

DRIRE Aquitaine
DRIRE Midi-Pyrénées
DRIRE Poitou-Charentes
DRIRE Basse-Normandie
DRIRE Haute-Normandie
DRIRE Champagne-Ardennes
DRIRE Bourgogne (Nuclear Equipment Manufacturing
Inspectorate or BCCN)
DRIRE Nord-Pas-de-Calais
DRIRE Rhône-Alpes
DRIRE Provence-Alpes-Côte d'Azur
DRIRE Languedoc-Roussillon

DRIRE Centre
DRIRE Alsace
DRIRE Lorraine
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The tasks of the DRIREs in the field of technical safety are the following.

2.4.1. INSPECTION

In close liaison with the DSIN, and as part of a six-monthly inspection programme, the nuclear
departments of the DRIREs organize a number of inspections, follow up subjects of an
individual or local nature, and make proposals to the DSIN for further action concerning more
general matters (see Part 3 of this chapter).

2.4.2. DEVOLUTION OF REACTOR OUTAGE PROGRAMME APPROVAL

The large number of installations involved and the standardization of their design and operation
have resulted in reinforcing the role of the DRIREs in the monitoring of outages for refuelling
900 MWe and 1300 MWe pressurized water reactor nuclear power plants.

The programmes relating to the work carried out and the checking and maintenance operations
are thus submitted to the DRIREs for approval, who base their decisions on the analyses of
these dossiers carried out by the safety assessment department (département d'évaluation de
sûreté) of the IPSN.

2.4.3. RELATIONS WITH LOCAL AUTHORITIES

The tasks performed by the DRIREs in the field of technical safety make them the natural
interlocutors of the local authorities in general, and the prefects and elected representatives in
particular. For example, they may contribute to the debates of local information commissions of
major power generating installations.

The DRIREs thus play an essential role in implementing the technical safety policy decided by
the ministers in charge of the environment and industry. They report to the prefects on their
action in the field of technical safety.

2.4.4. CHECKING OF PRESSURE VESSELS

Finally, the DRIREs are legally responsible for monitoring the application of pressure vessel
regulations to all installations, including nuclear installations in particular.

2.5. THE "INSTITUT DE PROTECTION ET DE SÛRETÉ NUCLÉAIRE" (IPSN) (INSTITUTE FOR
NUCLEAR SAFETY AND PROTECTION) OF THE FRENCH ATOMIC ENERGY COMMISSION (CEA)

In making its decisions, the DSIN is assisted by the IPSN of the CEA. The IPSN employs some
1300 persons. It carries out the technical safety analyses making it possible to assess the
provisions made by the operators of nuclear installations, and some 300 people are directly
involved in this work within the safety assessment department.

INSTITUTE FOR NUCLEAR SAFETY AND PROTECTION
Director
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2.6. THE GROUPS OF EXPERTS

The DSIN also relies on the opinions and recommendations of groups, of experts:

- the standing groups,
- the standing nuclear section of the central commission for pressure vessels.

2.6.1. THE STANDING GROUPS

By decision of the minister in charge of industry on 27th March 1973 (modified), standing groups
were attached to the DSIN consisting of experts and governmental representatives charged with
studying the technical safety problems involved in the construction, commissioning, operation
and outage of nuclear installations and associated facilities. A first group handles problems
concerning nuclear reactors, a second handles problems relating to installations for the disposal
of radioactive waste and a third handles problems relating to other nuclear installations.

The standing groups are consulted by the head of the DSIN concerning the technical safety of
all nuclear installations within their scope.

In this capacity, they examine the preliminary, provisional and final technical safety analysis
reports of such nuclear installations. They base their judgement on a report made by the IPSN
on the results of their analysis, and make recommendations accompanied by proposals for
technical requirements.
The standing groups thus play an essential role in assessment of the technical safety of nuclear
installations.
The chairman, vice-chairman and experts of the standing groups are appointed for a renewable
term of three years by decision of the minister in charge of industry.

Each group may call upon any persons whose skills are needed. And it can arrange hearings
by the group of plant operator representatives.
The director of the DSIN may take part in any standing group meeting.

On 1st December 1991, the composition of the standing groups was as indicated in the
following table.

STANDING GROUP FOR NUCLEAR REACTORS
(standing "reactor" group)

Chairman and vice-chairman,
An official representative and a deputy representative of the general mines council,
Three representatives of the DSIN,
A representative of the energy and raw material general directorate,
A representative of the gas, electricity and coal directorate,
Four regular experts and four deputy experts appointed at the suggestion of the IPSN,
Four regular experts and four deputy experts appointed at the suggestion of Electricité de France,
Five regular experts and five deputy experts chosen for their special skills in the nuclear field.

COMPOSITION OF THE STANDING GROUP FOR BASIC NUCLEAR INSTALLATIONS
OTHER THAN NUCLEAR REACTORS

(standing "plant" group)*

Chairman and vice-chairman,
An official representative and a deputy representative of the general mines council,
Two representatives of the DSIN,
A representative of the energy and raw material general directorate,
Four regular experts and four deputy experts appointed at the suggestion of the IPSN,
Two regular experts and four deputy experts appointed at the suggestion of the CEA,
Five regular experts and five deputy experts chosen for their special skills in the nuclear field.
* with the exception of installations designed for the disposal of radioactive waste.
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COMPOSITION OF THE STANDING GROUP FOR RADIOACTIVE
WASTE LONG-TERM REPOSITORIES

A chairman and a vice-chairman,
A regular representative and a deputy representative of the general mines council,
Two representatives of the DSIN,
One representative of the energy and raw material general directorate,
Four regular experts and four deputy experts appointed at the suggestion of the IPSN,
Two regular experts and two deputy experts appointed at the suggestion of the CEA,
One regular expert and one deputy expert appointed at the suggestion of the mining and
geological research bureau,
Three regular experts and three deputy experts appointed for their special skills in the field of
nuclear technology, geology or mining,
Four regular experts and four deputy experts appointed as representatives of the producers
of radioactive waste.

2.6.2. THE STANDING NUCLEAR SECTION

A commission called "commission centrale des appareils à pression" (CCAP) (central
commission for pressure vessels) includes representatives of the different professions and
specialists in the techniques employed in the construction and checking of pressure vessels.

It is regularly consulted on the preparation of new regulatory provisions and the granting of
derogations, it receives copies of pressure vessel accident reports and, finally, can be consulted
about any matter relating to the application of laws and regulations covering pressure vessels.

To handle special monitoring of nuclear installation pressure vessels, the CCAP has formed,
within itself, a standing nuclear section, the composition of which on 1st December 1991 is as
indicated below.

Light water nuclear power plant steam supply systems constitute pressure vessels and are, as
such, subject to special regulations. The regulations relating to technical safety continue to
apply in addition.

The extremely high level of safety sought for such equipment has resulted in the issuing of the
order and the circular of 26th February 1974 concerning the application of pressure vessel
regulations to nuclear steam supply systems.

The regulations require that safety measures be taken in the construction and subsequent
operation of a nuclear steam supply system and proof be furnished that the measures
effectively enable the desired level of safety to be attained.

Application of the regulations during the construction of nuclear steam supply systems is
monitored by the DRIRE-Bourgogne, and during operation of the plant by the DRIRE of the
region where the equipment is installed.

COMPOSITION OF THE STANDING NUCLEAR SECTION OF THE CENTRAL
COMMISSION FOR PRESSURE VESSELS (CCAP)

One chairman,
One general recorder,
One deputy general recorder,
One secretary,
Members by right The head of the DSIN

The head of the DRIRE-Bourgogne
Three other representatives of the ministry in charge of industry (DRIREs),
A representative of the ministry in charge of defense,
Four individuals appointed for their special skills,
Seven representatives of constructors and users of pressure vessels and of the professional
and technical organizations involved,
Two representatives of the CEA.

CONTROL BY THE GOVERNMENTAL AUTHORITY IN FRANCE 17



3. ORGANIZATION OF INSPECTION

3.1. REGULATORY FRAMEWORK

The decree of 11th December 1963 (modified) relating to nuclear installations stipulates in
article 11 the role of the inspectors of basic nuclear installations.

The inspectors of basic nuclear installations are in charge of monitoring the application of the
general technical regulations, the provisions in the construction license decrees and other
requirements and licenses.

The inspectors of basic nuclear installations are chosen from the inspectors of installations
classified for the protection of the environment under joint orders of the minister in charge of the
environment and the minister in charge of industry. They perform their activities under the
authority of the DSIN director. The inspectors give oath and are bound to secrecy.

3.2. THE GENERAL PRINCIPLES OF INSPECTION

The inspections constitute the necessary complement of the actions of the governmental
authorities described in §§1 and 2 of Chapter III. By their direct contact with operators in design
offices, plants, worksites and nuclear facilities, they are in an excellent position to determine the
scale of technical safety problems and represent a precious source of information.
It is through them that the DSIN can make sure that the regulatory provisions are complied with
by the operating organizations and that the installations are constructed and operated in
accordance with the technical safety analysis reports in which they are described.

The DSIN carries out an inspection programme every six months, in liaison with the DRIREs,
the IPSN and the inspectors themselves. These programmes are intended to both ensure
uniform surveillance of all the nuclear installations and to particularly emphasize specific
technical aspects (fire protection, containment, maintenance, checking during fabrication etc.).

In addition, after certain significant incidents, the DSIN may make an inspection of the
installation concerned if it considers it appropriate.

3.3. ORGANIZATION OF INSPECTION

3.3.1. THE INSPECTORS

The inspectors are specially-trained engineers, some of whom may devote only part of their time to
inspection and the remainder to other technical checking tasks in the nuclear industry or other sectors.

The inspectors of basic nuclear installations are of many origins, but can be broadly divided into
two categories:

- inspectors belonging to technical governmental bodies and who thus have experience in
technical checking of industry in nuclear fields or other sectors,

- inspectors whose careers have mainly been in production or research units of the CEA and
who have acquired long practical experience of nuclear installations. They are frequently
specialists in fields such as instrumentation and control, the chemistry of uranium compounds,
fire protection, radioactivity measurement, plutonium technology etc.

On the administrative level, most of the inspectors are directly attached to the DSIN or a DRIRE.

3.3.2. THE ROLE OF THE SAFETY ASSESSMENT DEPARTMENT (DES) OF THE INSTITUTE
FOR NUCLEAR SAFETY AND PROTECTION (IPSN)
The inspectors normally carry out their work accompanied by engineers from the DES of the
IPSN, which provides the DSIN with technical support.

These engineers are either non-specialists in charge of monitoring the nuclear site inspected or
specialists with special responsibility within the DES for monitoring and analyzing the subject
under consideration during the inspection. This assistance which is provided by DES engineers
generally extends to the preparatory phases of inspection.

The collaboration between the DES and the inspectors is of mutual benefit as it enables the
inspectors to make use of the technical knowledge of the DES engineers while the latter obtain
a source of indispensable on-site information from the inspections.
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3.3.3. STATISTICS

NUCLEAR INSTALLATION INSPECTIONS

INSPECTIONS INSPECTORS

100

Year

Number ol i
I asal Dec*

nspeclors
mber 311 10

76

(6 19

78

23 29

80

31 49

82

54 68

84

69 78

86

85 80

88

87 91

90

98

Number of inspections

during ih» y««r 34 41 39 107 187 257 298 379 432 443 500 497 495 498 490 595

TECHNICAL CHECKS AND INSPECTIONS
GENERAL FIGURES FOR 1990

900 MWe REACTORS

323

1300 MWe REACTORS

230

CONSTRUCTORS AND EDF
DEPARTMENTS

120

FUEL CYCLE, PLANTS AND
NUCLEAR RESEARCH CENTRES

215

OTHER REACTORS
(Including research reactors)

120

TOTAL: 1008 TECHNICAL CHECKS AND INSPECTIONS

3.4. INSPECTIONS

3.4.1. PURPOSE OF INSPECTIONS

The primary purpose of the inspections is to check compliance with the regulatory provisions
and the requirements imposed or approved by the safety authority, such as construction license
decrees, requirements accompanying operating licenses, general operating rules and the rules
set for itself by the operating organization (technical safety analysis reports, standards,
specifications, instructions etc.) or the commitments it makes.

In view of the complexity of the problems and the equipment encountered in most nuclear
installations, the inspections frequently cover one or more topics.
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Inspections may also reveal specific technical safety problems and lead the DSIN to lay down
new requirements for operators using its power to issue injunctions.
Inspections can normally be divided into the following categories:
a) Inspections before certain regulatory stages in the commissioning of an installation which are
the subject of ministerial licenses. Thus, nuclear reactors are the subject of specific inspections
before the arrival of fuel, before fuel loading and before going critical. Similarly, fuel cycle plants
are subjected to inspection before the introduction of radioactive materials into the circuits.
b) Inspections of installations during operation for the purpose of verifying compliance by the
operator with the technical requirements.
Such inspections may be of a general nature, be restricted to a certain part of the installation or
relate to compliance with certain specific instructions.
c) Inspections relating to maintenance activities during outages.
d) Inspections to analyse a highly-specific technical problem in greater depth : instrumentation
and control of power reactors, fire protection, leak trials of reactor containments, criticality-safety
of certain installations, the operation of radioactive effluent treatment installations etc.
e) Inspections carried out at construction worksites, in fabrication workshops and plants of
various components important to technical safety, essentially devoted to the quality
management system implemented.
f) Inspections carried out after incidents affecting basic nuclear installations.
Due to the increasing number of nuclear reactors in service and the smaller number of new sites,
inspections are more and more frequently devoted to the surveillance of the operation of installations.
As regards fuel cycle installations and research reactors, it is anticipated that, with the exception
of the new plants at La Hague, the regulatory surveillance situation will not significantly change.

3.4.2. THE TASK OF THE INSPECTOR
As mentioned earlier, the role of the inspector consists of examining the conformance of the
installations with the requirements of the regulatory texts and the documents approved by the
DSIN.
In view of the scale and the complexity of nuclear installations, there is no way that an inspector
can systematically examine all the facilities, systems and problems in a nuclear installation, or
in other words, replace the operator. Checking is carried out by sampling only.

3.4.3. THE INSPECTION PROCESS
The operator is normally informed before an inspection takes place. However, a certain number
of inspections are unannounced, and can take place at any time in the day or night.
The inspection may take place on the premises of the nuclear installation, but also in the
operator's offices, or the workshops and offices of a constructor of components for a given
nuclear installation. Whatever the case, it is the operating organization of the basic nuclear
installation which is the subject of the inspection. Particular care is given to examining quality
in the fabrication and surveillance work carried out by the operating organization on its
sub-contractor's premises.

3.4.4. SUBSEQUENT ACTION
After an inspection, the inspector addresses a report to the DSIN director containing his findings
and remarks.
The findings and remarks of the inspector are normally the subject of the issue of notification,
or possibly injunctions, to the operator either in a letter from the DSIN director or a letter from
the DRIRE under the powers delegated to it in 1982.
Certain findings or remarks may result in thought being given to possible improvements to
increase the technical safety of the installation. These are the subject of in-depth analysis by the
DSIN and its technical supports.

3.5. TERRITORIAL ORGANIZATION OF INSPECTION

The increasing number of nuclear installations in service has led the DSIN to decentralize part
of its resources. This process features the development of nuclear divisions within the DRIREs,
as explained in §2.4 of this chapter.
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4. EMERGENCY PREPAREDNESS
The management system implemented by the governmental authorities in the event of an
incident or accident affecting general safety is established by directives issued by the Prime
Minister. These directives are designed to ensure maximum effectiveness of the arrangements
to be made by the authorities in charge of technical safety, radiation protection, public order and
civil security.

4.1. MANAGEMENT AT LOCAL LEVEL

Two entities are responsible for operations in an emergency situation: the prefect (local
representative of the government) and the operator.

The prefect, as part of his general task of ensuring the safety of people and property, is in
charge of taking the necessary measures to ensure public safety and order. In the event of an
incident or accident in the installation, and depending on the degree of severity, he supervises
the supply of information to the population and elected representatives: if he considers it
necessary, he initiates the "plan particulier d'intervention" (PPI) (special emergency plan) for the
installation.

The operator of a nuclear installation, apart from its responsibilities relating to technical safety
and radiation protection, is responsible for informing the authorities, including the prefect, as
soon as it is aware of an incident or accident affecting its installation and for participating for its
part in the implementation of the PPI.

4.2. MANAGEMENT AT NATIONAL LEVEL

The competent ministerial departments make the necessary arrangements to enable the prefect
to carry out his decision-making tasks, essentially by supplying him, as also does the operator
for its part, with information and recommendations enabling him to assess the state of the
installation, the scale of the incident or accident, and the possible developments.

The principal agencies are the followings:

- Within the ministry in charge of the interior, the civil security directorate, in co-ordination with
the general directorate of the national police when public order is involved, for all matters
concerning the implementation of prevention and rescue measures intended to ensure the
safeguarding of people and property.

- Within the ministry of health, the central service for protection against ionizing radiation
(SCPRI) for radiation protection measures relating to man and his environment.

- Within the ministry in charge of industry, at the disposal of the ministry in charge of the
environment, the DSIN for all matters concerning monitoring the technical safety of nuclear
installations.

The ministry in charge of industry also has the task of co-ordinating the national communication
plan in the event of an incident or accident affecting a nuclear installation for which it is the
tutelary authority or occurring during a nuclear material transport operation.

Finally, the general secretariat of the "comité interministériel de la sécurité nucléaire" (SGCISN)
(interministerial committee for general nuclear safety) co-ordinates the action of the different
ministerial departments involved and keeps the President of the Republic and the Prime
Minister permanently informed. By way of an example, the following diagram shows the joint
management system implemented for technical safety alone in the event of an accident in an
EDF reactor.
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4.3. THE MANAGEMENT SYSTEM IMPLEMENTED BY THE NUCLEAR INSTALLATIONS
SAFETY DIRECTORATE (DSIN)

4.3.1. FEATURES OF THE DSIN MANAGEMENT SYSTEM

In the event of an incident or an accident in a basic nuclear installation, the DSIN implements
the following management system with the technical support of the IPSN and of the nuclear
divisions of the DRIREs.

At national level :

- The DSIN Headquarters located in the emergency centre of the ministry in charge of industry
headed by the director of the DSIN or his deputy.

- A think-tank headed by the technical safety director of the ISPN, the technical associate of the
DSIN, or by the person appointed to replace him. This team operates fromthe "centre technique
de sûreté" (CTS) (technical centre for safety) of the IPSN at the nuclear research centre in
Fontenay-aux-Roses near Paris and constitutes a crisis team.

At local level:

- A local team divided between the site of the nuclear installation and the corresponding
prefecture. It consists of inspectors of basic nuclear installations and engineers from the DRIRE,
the DSIN and, possibly, the IPSN. The head of this team, appointed by the management
command post of the DSIN accompanies the prefect.

- At the site, the primary task of the members of this team is to ensure that the DSIN emergency
team is kept properly informed.

4.3.2. PROTOCOLS — AGREEMENTS BETWEEN THE DSIN AND THE NUCLEAR
OPERATORS

The DSIN and its technical associate, the IPSN, have signed protocols concerning emergency
preparedness with the principal nuclear operators. These protocols specify the interlocutors in
the event of an emergency, their respective roles and their communication strategy.

4.3.3. TELECOMMUNICATIONS

The setting up and the effectiveness of such a management system depends on rapid
mobilization of the teams involved and multiple telecommunication resources.

The alerting system

The alert post of the DSIN emergency centre can rapidly mobilize the DSIN teams and the
nuclear departments of the DRIREs by the Eurosignal paging system. This post simultaneously
performs two functions:

- calling of staff carrying Eurosignal receivers (approximately 80); the call is remotely triggered
by the operators of the nuclear installations using simple procedures,

- a telephone voice-mail system for the operator to record an alert message and to broadcast it
to the staff alerted, and then to record their acknowledgement messages.

Telecommunication networks

The transmission of information to the DSIN emergency centre takes place via the eight
separate telecommunication networks to which its equipment is connected:

- two public networks: the public switch telephone network, the telex network,

- six private networks: specialized links, Régis, Diadème telex, EDF safety network,
Reseda/Crisetel (audioconference), Transpac.

Some networks allow only the transmission of written messages (telex), others oral and/or
written communication. The Transpac package switch network gives access to information
originating directly from the control room of the reactor where the accident has occurred, making
it possible for instance to obtain data pictures of the safety panel.

The 32 special links operating are all permanent point-to-point links.
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By mid 1990, a new telecommunication network (Reseda/Crisetel) was set up for multi-
conference use. This closed network which interconnects the national emergency centres and
the main EDF, CEA and Cogema nuclear sites, enables the think-tanks to communicate.

The safety panel

The emergency centre of the ministry in charge of industry, which is located on the premises of
the DSIN, was equipped in 1988 with a "safety panel" directly connected to the pressurized
water nuclear reactor power plants. It consists of terminals forming part of a system enabling
remote transmission and processing in real time of essential technical safety data acquired by
the computers of the nuclear power plants in service.

The adoption of the safety panel in pressurized water reactors was decided upon in the
framework of actions carried out after the accident in 1979 in the Three Mile Island reactor
(USA). The safety panel is designed to improve operating aid for plants in post-accident
situations by combining in sophisticated synthetic form the information considered essential for
technical safety or useful in controlling the reactor, thus enabling the operators to more easily
diagnose an accident and return the installation to a safe state.

The analysis team of the IPSN, the technical support of the DSIN and the EDF national and
local analysis teams also have similar equipment. The teams in the national emergency centres
can thus obtain in real time the same information as the plant involved and thus dialogue on the
same basis at all moments.

In the event of an incident or accident in a nuclear reactor, the national emergency centres
connect to the calculators of the reactor involved after access is enabled by the EDF emergency
centre.

The main access modes

The safety panel offers the user three access modes:

- real-time access, making it possible to display on a screen the main parameters and the
technical safety systems (core cooling, containment integrity etc.) in the form of colour pictures
which are refreshed once a minute (messages, graphs, diagrams, logic charts etc.). The user
can thus follow the changes of certain parameters or the execution of accident procedures as
they are performed on the reactor involved. For instance, the synthetic operating aid display
(picture a) and the reactor coolant system pressurization and cooling aid function which situates
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the operating point (pressure and temperature) relative to the authorized states, shown on
picture (b) as * ,

- local processing carried out by the emergency centre computer, provides the capability of
representing in alphanumeric or graphical form the variation of one or a set of readings selected
from one hundred readings representative of the state of the installation which are refreshed
every minute,

- historical search, consisting of the use of local processing in the history mode after importing
and storing the one hundred readings corresponding to the last three days.

PICTURES OBTAINED DURING A 900 MWe REACTOR SIMULATOR EXERCISE
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4.3.4. SIMULATION EXERCISES

Different types of exercises are organized to clarify, improve and test the management system
implemented by the DSIN, the nuclear operators and the other ministerial departments involved.
DSIN alerting system
The DSIN regularly carries out tests to check the effectiveness of its system for alerting its own
staff and that of the DRIREs. This system is also activated during the exercises described
below.
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Different exercises carried out indicate that more than 50% of the total number of staff are
contacted within ten minutes of giving the alert and that the DSIIN Headquarters in the
emergency centre of the ministry in charge of industry in Paris can be operating within one hour.

Technical nuclear safety exercises

Exercises (three or four per year) are carried out to test the emergency management system
implemented to ensure technical safety in liaison with an operator. They are based on the
planning of a technical scenario which is as detailed as possible arid can extend to severe
accident situations.

These involve:

- a nuclear operator (EDF, Cogema, CEA etc.) with its local and national branches,

- the DSIN and its technical support, the IPSN,

- the DRIRE for the area involved,

- possibly, simulation of the prefecture involved and the interministerial information unit of the
ministry in charge of industry.

Such exercises carried out on pressurized water reactor nuclear power plants with EDF have
confirmed the importance of the national emergency teams having access to the information
supplied by the nuclear reactor safety panels. In such exercises, information is supplied by the
EDF training centre operating simulators using the actual actions of an operating team
confronted with a simulated accident situation.

Interministerial exercises

The DSIN also participates in interministerial exercises organized by the general secretariat of
the interministerial committee for nuclear safety or by the prefects, to test co-ordination of the
governmental authorities in the event of an incident or accident in a nuclear installation.
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5. INFORMING THE PUBLIC
Since 1973 when it was founded, the primary task of the DSIN has been checking the technical
safety of civil nuclear installations.

It also has another task, which is defined in the decree under which the DSIN was formed as
follows "make available information to the public on problems relating to technical nuclear safety
and organize the process". The action of the directorate is part of the broader process of
informing the public about technical safety, in which the high council for nuclear safety and
information (CSSIN), the parliamentary office, the local information commissions, the
associations and the operators (EDF, the CEA group and the IPSN) play a major
complementary role.

The governmental authorities and the operators supply information on the basis of local and
national agreements. These information agreements conform with the basic principle of
technical safety: the operator has primary responsibility for its installation. It is thus the operator
which has primary responsibility for supplying information on any notable events occurring in its
nuclear equipment. The subsequent role of the governmental authorities is to give their own
view of the events, by explaining their context, and the decisions taken.

5.1. THE GOALS

As soon as it came into being, the DSIN was confronted with the difficulty of explaining its highly
technical verification activities, of which the public has little understanding, in a permanently
changing situation where the demand for information has greatly increased in recent years.

The DSIN has benefited from the unwaivering support of the tutelary ministers in developing its
policy of external communication concerning the monitoring of nuclear installations. It should be
remembered that the DSIN is placed under the authority of the ministers in charge of industry
and the environment.

The Chernobyl accident in 1986 showed the need to improve the supply of nuclear information
in France. New systems were created and emphasis was placed on the role of the
governmental authorities in supplying information. Thus, since 1987, the DSIN has concentrated
on implementing new external communication initiatives.

An additional tool was added to the resources for supplying information about nuclear
technology: the MAGNUC viewdata server (dialling number 3614 in France or 33 36 43 14 14
on the international telephone network) accessible 24 hours a day.

Since it entered into service, thought has been given to improving the layout and content of the
MAGNUC server.

The CSSIN, which now includes six communication experts, is playing an important part in this
process.

Since September 1987, on completion of the work by a think-tank on "the sources and channels
of nuclear information" led by its vice-president, Pierre Desgraupes, the council has issued
corresponding recommendations. In particular, the work carried out subsequent to these
recommendations led, in April 1988, to the publication of a severity scale for incidents with six
levels of severity for incidents (1 to 3) and accidents (4 to 6) liable to occur in nuclear reactors.
Another version of this scale applicable to nuclear installations other than reactors was
introduced in 1989. The systematic use of these scales undoubtedly contributes to a better
understanding of accounts of events.

The permanent goal of the DSIN is to enact a communications policy that makes known the
nature and amplitude of the technical verifications carried out by the governmental authorities.

The credibility of its verification activities depends not only on the quality of its work but also on
public knowledge of it.

The development of the French nuclear facilities, the increasing sensitivity of the media to
environmental questions, and a lack of understanding of the technical safety mission are all
factors which make it even more important to clarify the technical and communication policy of
all those involved in the technical safety process at a local level. The awareness of the local
agents in the vicinity of the nuclear installations, such as the DRIREs is also an essential factor
in the communication policy of the DSIN.
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5.2 THE DSIN'S COMMUNICATION TOOLS

THE NUCLEAR SAFETY
BULLETIN

SINCE 1978, EVERY 2 MONTHS

OCTCtC

FEATURING:

NUCLEAR PLANT OPERATION

REGION BY REGION

INCIDENTS...

ON-SITE INSPECTIONS

INTERNATIONAL EXCHANGES ON
TECHNICAL SAFETY

ARTICLES ON CURRENT TOPICS

5.2.1. THE "SURETE NUCLEAIRE" BULLETIN. THE "OFFICIAL TECHNICAL SAFETY
NEWSLETTER"

Since 1978, the year of its creation, the technical safety bulletin (bulletin SN) has been
published by the safety authorities every two months. It is intended to keep the public,
governmental departments and interested organizations informed about the functioning of the
nuclear installations and the activity of the DSIN. In 1990, 5500 copies were made of each
number. It is available both in France and in other countries.

The bulletin SN contains reports on:

- regulatory activities (authorizations for building, fuel loading, going critical, power escalation,
discharging of radioactive effluents, commissioning etc.),

- the construction and operation of nuclear installations, particularly as regards significant
anomalies or incidents,

- surveillance inspections carried out by nuclear installation inspectors.
- the activity of different bodies concerned with technical safety and international relations in the
field of technical safety,
- news items arranged in the form of files.

The bulletin SN is distributed in particular to national, regional and local elected representatives,
the media, operating organizations and governmental departments concerned, safety authorities
of countries with which technical safety information is exchanged, members of the CSSIN and
members of the public on request.

The readership essentially consists of elected representatives, local dignitaries and associations
(60%), the media (10%) and foreign organizations (10%).

A continued effort is made to ensure that the bulletin SN is as attractive as possible in layout
and content and to find, without loss of precision, simple wording of a nature to be understood
by well-informed but non-specialist readers.
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5.2.2. THE MAGNUC VIEWDATA SERVER, ON-LINE INFORMATION

Designed and run by the ministry in charge of industry, the MAGNUC nuclear information
viewdata server is accessible both from inside France (dialling number 3614, code MAGNUC)
and from abroad (dialling number 33 36 43 14 14, code MAGNUC).

MAGNUC took over from a database created after the Chernobyl accident, which was accessed
by more than 25,000 persons.

It was in seeking to find a method of allowing permanent access by the greatest possible
number of people -under simple and inexpensive conditions, combined with ease of updating-
that the idea of using the Minitel viewdata terminals came up.

By familiarizing the public with a means of permanently obtaining information, MAGNUC makes it
possible to immediately respond to an avalanche of questions in the case of a major event or accident.

The equipment currently in service makes it possible to connect an average of 6000 calls every
12 hours. Sixteen callers can access it simultaneously, and it is possible to double the number
of lines in a single day and to quadruple it in three or four days. The choice of the "Télétel 2"
network (dialling number 3614) results in a uniform cost (0.37 F/min) regardless of the origin of
the call in France.

MAGNUC is a nuclear information server which provides callers with information concerning
technical safety (originating from the DSIN) and health (originating from the SCPRI), as well as,
environmental radioactivity readings (originating from the operating organizations and the IPSN).

The viewdata server features:

- a fixed part containing general information about nuclear energy and radioactivity, the nuclear
facilities and their locations, technical safety, radiological protection and the manner in which
these matters are dealt with in France,

- a variable part containing up-to-date data on the operation of the installations and important
events in terms of technical safety (weekly section SUH and publics monthly section SUM), as
well as, radiological surveillance of French territory (sections SAH and SAM),

- a variable part concerning the site radioactivity readings updated every month by the operating
organizations (EDF, CEA, Cogema and the IPSN observation network) accessible with code SIM,

- a description of and instructions for the use of the severity scale systematically applied to
incidents and accidents liable to occur in nuclear installations (section ECH),

- a bibliography,

- news items.

A certain number of improvements of a nature to facilitate understanding have been made to the
MAGNUC system, corresponding to the recommendations of the CSSIN, particularly:

- for radioactivity, all values are associated with regulatory limits,

- for technical safety, events are classified in terms of their importance, using the severity scale.

The DSIN is continuing its efforts regarding popularization in the drafting of its technical
messages. These must be accessible to the understanding of all. The articles are renewed
more frequently and regularly updated. The significant events are published every week (on
Friday afternoons) for news of the preceding week, however depending on their importance,
events which have occurred in the days (or hours) preceding weekly updating are also
published. Very important news can be inserted during the day.

Many people make regular weekly calls. The weekly average is between 250 and 500 calls,
depending on current events. Although in absolute terms this number may appear small, the
users of the MAGNUC server are mainly those who pass on information (local officials and
associations, elected representatives and journalists), as well as, those involved in nuclear
matters (operating organizations and specialists).

Current events, but also accounts in the press making reference to the material contained in
MAGNUC, appear to explain the increased interest of the public in this information service.

The MAGNUC server, the first of its kind in the world, is well known outside France.
Presentations of it have been made during international meetings in France and elsewhere
(USA, Japan, Germany, Austria, Switzerland, Spain, Finland, Belgium, former USSR, Italy etc.).
Since 1990, derivatives of the server were developed in other countries.
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5.2.3. THE SEVERITY SCALE, AN ASSESSMENT TOOL

The severity scale for incidents and accidents in nuclear reactors was adopted in France on
20th April 1988. This was another first in the world.

On 20th March 1989, its applicability was extended to civil nuclear installations other than
reactors such as plants for the fabrication and reprocessing of fuel, laboratories, waste
repositories, ionization facilities etc.

The scale, of which the principle is similar to that used for measuring certain natural phenomena
(wind, earthquakes etc.), is intended to facilitate the mutual understanding and agreement
between nuclear technicians, the media and the public by means of a simplified and easily
understood classification system for incidents and accidents liable to occur in nuclear power
plants.
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This scale does not replace the criteria already in use for defining and making technical
analyses of nuclear incidents and accidents, mainly within the scope of technical safety
regulations.

Its purpose is essentially to avoid misunderstandings and to clarify, for the benefit of everyone,
descriptions of nuclear incidents and accidents. Events which are not associated with nuclear
operation of installations are thus declared but specified as being "outside the scale".

The severity scale is used as a yardstick for describing and classifying events relating to
technical safety, which are systematically and rapidly brought to the attention of the public by the
operating organizations and the governmental authorities.

There are six graduations, the least important incidents being at the bottom (level 1) and the
most serious accidents being at the top (level 6). Incidents relating to nuclear operation whose
severity is below level 1, which may be described, are qualified as "below scale".

Occurrences are classified on the basis of the following four criteria: external radioactive
releases, internal radioactive releases, exposure of staff and defence-in-depth. The first three
categories may be associated with accidents and the last merely with incidents.

Accident levels are distinguished by the level of the risk of radioactive releases outside the
installation where the accident occurred.

Its introduction marks the growing awareness of those involved in nuclear matters
(governmental authorities, operating organizations and the media) of the importance of public
opinion. It necessitates sorting events on the basis of criteria, but also requires a degree of
judgement, particularly for the evaluation of minor incidents.

It was in the manner in which this judgement was exercised that certain difficulties were
encountered in the first few months, notably causing the safety authorities (DSIN) to reclassify
as level 1 incidents, some incidents which the operating organization had placed below the
scale.
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Constructive dialogue with the operating organization has since been established with a view to
reaching the same understanding of the thresholds and laying aside feelings of guilt in making
classifications. Agreement also makes it possible for the scale to assume its full significance by
effectively classifying with it all anomalies which are significant in terms of the lessons that can
be drawn from them. Dialogue made it possible to solve the first practical difficulties
encountered in its application and to more accurately define the criteria of classification to
guarantee the credibility of the scale and ensure its smooth implementation.

With the press, the scale is now a criterion for the selection of information about nuclear
matters. Its systematic use by editors has led to better communication of this information to the
public.

The French severity scale has given rise to considerable interest throughout the world, first in
neighbouring countries then in the international organizations (OECD/NEA and IAEA). The latter
took the decision to implement an international severity scale largely based on the French scale
after common meetings held at the OECD headquarters in Paris in October 1988 and
subsequently at the IAEA headquarters in Vienna at the end of January 1990. Final draft of the
international scale agreed upon at Vienna (meeting on 26th to 28th March 1990) shall be utilized
experimentally for a period of one year by certain IAEA member countries on a voluntary basis.
France has been participating in this experiment since May 1990. French experts are
contributing to the transfer of the experience they have acquired in the implementation of a
severity scale.

SEVERITY SCALE FOR RATING NUCLEAR POWER PLANT
INCIDENTS AND ACCIDENTS

Description
of the scale

This scale is designed to bring about greater mutual understanding and harmony between
specialists of the nuclear industry and public opinion. To do so,, it uses a simple and
comprehensible classification of the severity of nuclear incidents and accidents.

It is not intended to be either definitive or restrictive. It will first of all be applied on a trial
basis. It can then be modified in accordance with the reactions of the two parties concerned:
nuclear specialists and public opinion. .

This scale does not replace the criteria already in force for the definition and technical
analysis of nuclear incidents and accidents, and which are found particularly in the field of
nuclear safety regulation.

Its main purpose is to avoid misunderstandings and to clarify the presentation of nuclear
incidents and accidents in the eyes of all. Events which are not associated with the nuclear
operation of the installations will therefore be classified as "off-scale".

On 20th April 1988, the minister in charge of industry announced the implementation of this
scale for incidents and accidents occurring in nuclear power plants. It can be referred to by
the public. ... ,

Reading the scale

The scale is graduated from -1 to 6. The
most severe accidents are classified at the
top end of the scale (level 6), the least
severe incidents being situated at the
bottom (level 1).

The accident levels are differentiated
according to the degree of risk of radio-
active release outside the installation where
the accident has occurred.

The term incidents applies to those events
in which the level of radioactive release is
less than the authorized annual limit. It also
covers operational problems which,
although not involving direct radioactive
risk, may indicate weaknesses in the
installation which should be remedied.

. Incidents related to nuclear operation the
severity of which is less than level 1 may
also be announced but will be classified as
"below-scale".
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How to use the scale

GENERAL RULES

This scale does not replace the criteria
adopted for the definition of events relating
to the safety of nuclear power plants
which must be declared by the operators
(ref. SIN/1732-82 of 7th April 1982). These
declarations remain an integral part of the
procedures to which the operators are
subjected by the safety authorities, the
primary purpose of which is the detailed
technical analysis of operational experience
as a whole, and the resulting lessons to be
drawn for safety.

The scale defines and classifies, in
decreasing order of severity, those events
relating to nuclear safety which are
systematically and rapidly brought to the
attention of the general public by the
operators and the authorities.

CLASSIFICATION DIRECTIVES
AND COMMENTS

General

Certain events which will naturally be
published do not come into any of the
scale's categories (e.g. deaths, persons
injured or damage to property in a non-
nuclear part of the installations of the site).
This information should figure explicitly in
the corresponding publication: non nuclear
event, off-scale on the severity scale.

It is not always possible to give a very
precise definition of the limits of each
category in such a general classification of
complex technical events. Judgement plays
a certain part in the fixing of levels. Where
necessary, a justification of the classification
can usefully be added to the description of
facts and consequences.

An event which possesses characteristics
common to several levels is classified in the
most severe level.

Comments on the levels

The table comprises columns headed
"criteria" and "examples" specifying the
definition of the levels.

The three "accident" levels (6, 5, 4) are
defined by reference to their radiological
consequences according to external
release criteria.

- Level 6 refers to an "equivalence" of
fission products released in terms of
radiological noxiousness in relation to
iodine 131 which is the most significant
radionuclide for short-term consequences.
This presentation is a simplified one. In
reality, it will be necessary to take into
account all the radioactive products
released and evaluate their noxiousness in
terms of attack routes and time.

- Level 5 covers accidents which effectively
lead to considerable radioactive releases
into the environment (Windscale) and also
those releases that remain at the "threat"
stage but which are however considered
sufficiently serious for protective measures
outside the site to be taken (Three Mile
Island).

- Level 4 comprises three categories of
accidents, the effects of which remain
limited to the installation itself and to its
personnel:

- accidents resulting in significant but limi-
ted radioactive releases which do not
require measures for the protection of the
public and the environment. The reference
values taken, in terms of order of magnitude,
are the authorized annual release rates,

- accidents causing partial damage to the
core of the installation, which are not suffi-
ciently severe to represent a serious threat to
the exterior but which necessitate difficult
repairs, with radiological protection problems,

- accidents resulting in the exposure of plant
personnel to ionizing radiation at doses which
require the need for specialized medical
treatment to be considered, i.e. exposure
above a threshold of 100 rem (1 Sv).

The three "incident" levels (3, 2, 1) also
refer to the "defence-in-depth" system
installed for the prevention of accidents and
which, although maintaining its overall
efficacy, is more or less seriously damaged.

- Level 3 comprises 4 categories of
incidents:

- incidents giving rise to low levels of
external release, i.e., several tenths of the
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authorized annual release rates. These
releases are not significant in terms of
danger to health, but they reveal a defect in
the state of the "barriers" placed between the
radioactive products and the environment. In
corollary, releases of less than one tenth of
the annual limits do not in themselves
constitute a classification criterion; the
underlying event must be analysed,

- incidents leading to the presence of a
significant quantity of radioactivity in the
installations in areas where it should not be
found ("internal leaks"). Quantitatively,
reference is made to an unprogrammed
passage, during a period of more than
24 hours, from "green" zones to "red" zones.
Such incidents will require intervention in an
environment which is ionizing to a certain
degree,

- incidents which result in the exposure of
plant personnel to ionizing radiation at levels
greater than the limit fixed for 1 year for
workers, 5 rem (50 mSv),

- incidents which involve a significant
reduction in safety, without external
releases, internal leaks or irradiation of
personnel: barriers or safety systems
affected. The importance to safety of the
faults and failures observed must be
appreciated by evaluating the risks faced by
the installation in the degraded situation in
which it is found, taking into account the
duration of the failures and the operating
conditions of the installation.

- Level 2 comprises 2 categories of
incidents:

- serious technical incidents or anomalies
which, although not directly affecting safety,
are liable to lead to subsequent réévaluation
of the safety arrangements; these include:

• common mode failures, in systems
important to safety,

• independent multiple failures of systems
important to safety during one single
sequence,

• human errors in cases where they reveal
deficiencies in "safety culture" liable to have
consequences,

• fires in the nuclear island involving
relatively significant external resources
(internal emergency plan, level 1),

• incidents affecting equipment important to
safety and resulting in an unavailability of
more than 1 month,

• incidents of a nuclear nature which have
significant consequences for the installation
(prolonged shutdowns, long and difficult
repairs, etc.). The sodium leak detected in
1987 in the fuel storage drum of Creys-
Malville is a typical example.

- Level 1 concerns functional or operational
anomalies which do not involve any risk but
which are significant in terms of the lessons
which can be drawn from them: deviation
from authorized functional domains defined
by the technical specifications for operation,
justified actuation of safety systems. All
events which have caused a radioactive
release, even at a very low level, into the
groundwater table will be classified at least
at level 1. These come automatically into the
category of deviations from the authorized
domain. Depending on the quantity of
radioactivity and the results of the mea-
surements carried out, they may be clas-
sified by the SCPFÎI (central service for
protection against ionizing radiation) at a
higher level. Level 1 will include in particular:

• anomalies important to safety discovered
fortuitously and not observed during the
normal periodic inspections and tests,

• deviations from the technical specifications
without passage to fallback state and non-
observance of the technical specifications
without justification,

• justified actuation of the safety systems,
such as the safety injection, containment
spraying, starting the diesel generator sets in
the event of loss of the external electricity
sources,

• abnormal development of an automatic
shutdown sequence,

• tripping of the fire protection in the nuclear
island.

The events occurring during the period
between fuel loading and power increase
(before the formation of significant quantities
of fission products) will, depending on each
individual case, be classified at level 1 (non-
observance of specifications) or level 2
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(serious incident affecting-an. equipment).-
Events endangering the control of radio-
activity must be subjected to special exa-
mination in order to evaluate the potential
risk involved.

- Below-scale: a certain number of events
declared to the safety authorities do not
appear on the scale as it can be considered
that they are part of the normal operation of
a large industrial installation and are covered
by the usual procedures. This is the case, for
example, of spurious operation of the safety
systems, following which the installation is
started up again according to normal proce-
dures. The following list summarizes a
certain number of examples:

• random single failure in a redundant
system *,

• single human failure of no consequence *,

• unavailability or anomaly, outside common
mode, discovered during periodic inspec-
tions or tests *,

• automatic shutdown sequence proceeding
normally,

• technical specification limits reached and
normal passage to fallback state,

• spurious operation of the protective sys-
tems and normal return to operation,

• incident immobilizing an item of equipment
important to safety,

• a non-significant degradation of the
barriers (leak rate less than specifications),

• working accident in a nuclear environment
not involving an installation fault.

Assuming that it illustrates no significant lesson
relating to safety, in which case it would be classified at
level 1.
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LEVEL

6

5

4

3

2

1

DEFINITION

Major accidents

Accidents giving rise
to off-site risks

Accidents in the
installation

Incidents affecting
safety

Incidents liable to give
rise to subsequent
developments

Operational anomalies

CRITERIA

• External release of a significant fraction
of the core inventory in the form of fission
products (equivalence in terms of iodine 131:
several hundred thousand to several
million curies).

• Accidents necessitating off-site pro-
tective measures in the event of releases
or the threat of releases (equivalence in
terms of iodine 131: several thousand to
several ten thousand curies).

• Accident giving rise to external releases
of radioactive products of the same order
of magnitude as the authorized annual
limits, involving no significant health risks
for the public
and / or partial core damage
and / o r irradiation or radioactive con-
tamination of workers, at a level requiring
specialized medical care.

• Incidents giving rise to releases greater
than or equal to one tenth of the
authorized annual limits
and / or significant internal radioactive
leaks ;
and / or degradation of the safety barriers
or systems
and / or irradiation or radioactive con-
tamination of workers to a level greater
than the authorized annual dose.

• Incidents with potentiel consequences
for safety
and / or necessitating prolonged repairs or
work.

• Deviation from the domain authorized by
the technical specifications
and / or justified use of safety systems.

EXAMPLES

• Chernobyl, 1986

• Vi/indscale, 1957
• Three Mile Island, 1979

• Saint-Laurent A2,1980
(see bulletin SN No. 14)

• Operation of a reactor
with the safety valves in a
degraded condition at
Gravelines power plant,
16.08.1989
(see bulletin SN No. 70)

• Pollution of the primary
system sodium at Creys-
Malville power plant,
03.07.1990
(see bulletin SN No. 76)
• Injection of unborated
water into the primary circuit
of a reactor of Belleville
power plant, 10.07.1991
(see bulletin SN No. 82)

• Non-compliance with the
technical operating speci-
fications in a reactor of
Chinon power plant,
27.08.1991
(see bulletin SN No. 82)
• Loss of grid power neces-
sitating the starting of a
standby generating set at
Tricastin power plant,
08.08.1991
(see bulletin SN No. 82)
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SEVERITY SCALE FOR RATING INCIDENTS AND ACCIDENTS
IN NUCLEAR INSTALLATIONS OTHER THAN REACTORS

Description
of the scale

This scale is designed to bring about greater mutual understanding and harmony between
specialists of the nuclear industry and public opinion. To do so, it uses a simple and
comprehensible classification of the severity of nuclear incidents and accidents.
It is not intended to be either definitive or restrictive. It will first of all be applied on a trial
basis. It can then be modified in accordance with the reactions of the two parties concerned:
nuclear specialists and public opinion.

This scale does not replace the criteria already in force for the definition and technical
analysis of nuclear incidents and accidents, and which are found particulary in the field of
nuclear safety regulation.

Its main purpose is to avoid misunderstandings and to clarify the presentation of nuclear
incidents and accidents in the eyes of all. Events which are not associated with the nuclear
operation of the installations will therefore be classified as "off-scale".

The minister in charge of industry and the minister in charge of the environment have
decided to implement this scale for incidents and accidents occurring in nuclear installations
other than reactors, such as fuel fabrication and reprocessing plants, laboratories, waste
repositories, ionization units, etc. The public can thus refer to it.

Reading the scale

The scale is graduated from 1 to 6. The most severe accidents are classified at the top end
of the scale (level 6), the least severe incidents are situated at the bottom (level 1).

The accident levels are differentiated according to the degree of risk of dangerous, chemical
or radioactive, releases outside the installation where the accident has occurred.
Incidents are characterized by radioactive discharges below the authorized annual limits or
by minor chemical discharges. They also include operating problems which, without being
directly linked to a radioactive or chemical hazard, may indicate weaknesses in the
installation which should be remedied.

Incidents related to nuclear operation, the severity of which is less than level 1, may also be
announced as "below-scale".

How to use the scale

GENERAL RULES

This scale does not replace the criteria
adopted for the definition of events relating
to the safety of nuclear installations which
must be declared by the operators. These
declarations remain an integral part of the
procedures to which the operators are
subjected by the safety authority, the
primary purpose of which is the detailed
technical analysis of operational experience
as a whole, and the resulting lessons to be
drawn for safety.

The scale defines and classifies, in
decreasing order of severity, those events
relating to nuclear safety which are
systematically and rapidly brought to the
attention of the general public by the
operators and the authorities.

The operator at first determines the level of
severity on the basis of the directives given
below and his own judgment. This level may
subsequently be modified by the safety
authority. It remains susceptible to
modification depending on the longer term
development of the event or on the results
of its analysis.
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CLASSIFICATION DIRECTIVES
AND COMMENTS

General

Certain events which will naturally be
published do not enter into any of the
scale's categories (e.g. deaths, persons
injured or damage to property in a non-
nuclear part of the installations of the site).
This information should be explicitly men-
tioned in the corresponding publications:
non-nuclear event, off the severity scale.

It is not always possible to give a very
precise definition of the limits of each
category in such a general classification of
complex technical events. Judgement plays
a certain part in the fixing of levels. Where
necessary, a justification of the classification
can usefully be added to the description of
facts and consequences.

An event which possesses characteristics
common to several levels is classified in the
most severe level.

Discharges of dangerous chemical products
are only given consideration if they are
associated with radioactive products (for
example the discharge of,uranium hexa-
fluoride which causes a cloud of hydrofluoric
acid to form).

Comments on the levels

The table comprises columns headed
"criteria" and "examples" specifying the
definition of the levels.

The three "accident" levels (6,5,4) are
defined by reference to their radiological or
sanitary consequences according to
external release criteria.

- Level 6 refers to an "equivalence" of
radioactive products released in terms of
radiotoxicity in relation to iodine 131 which
is the most significant radionuclide for short- •
term consequences. This presentation is a
simplified one. In reality, it will be necessary
to take into account all the radioactive
products released and evaluate their
noxiousness in terms of attack routes and
time.

- Level 5 covers accidents which effectively
lead to considerable radioactive or chemical

releases into the environment and also
those in which the releases remain at the
"threat" stage but which are however
considered sufficiently serious for protective
measures outside the site to be taken.

- Level 4 comprises three categories of
accidents, the effects of which remain
limited to the installation itself and to its
personnel:

- accidents resulting in significant but limited
radioactive or associated chemical releases
which do not require measures for the
protection of the public and the environ-
ment. As concerns radioactive releases, the
reference values taken, in terms of order of
magnitude, are the authorized annual
release rates,

- accidents causing partial damage to the
installation, which is 'not sufficiently severe
to represent a serious threat to the exterior
but .which will necessitate difficult repairs,
with radiological protection problems,

- accidents resulting in the exposure of
personnel present in the installation to
ionizing radiation or chemical products at
doses which require specialized medical
treatment to be considered (radioactive
exposure exceeding i Sv or 100 rem).

The three "incident" levels (3,2,1) also
refer to the "defence-in-depth" system
installed for the prevention of accidents and
which, although maintaining its overall
efficacy, is more or less seriously degraded.

- Level 3 comprises 4 categories of
incidents:

- incidents giving rise to low levels of
external radioactive releases, i.e., several
tenths of the authorized annual release
rates or low quantifiée of chemical products.
These releases are not significant in terms
of danger to health, but they reveal a defect
in the state of the "barriers" placed between
the dangerous products and the environ-
ment. In corollary, releases of less than one
tenth of the annual limits do not in
themselves constitute a classification
criterion; the underlying event must be
analysed.

- incidents leading to the presence of a
significant quantity of radioactivity in the
installations in areas where it should not be
found ("internal leaks"). Such incidents will
require intervention in'an environment which
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is ionizing to a certain degree. Quantita-
tively, reference is made to work lasting
longer than one week,

- incidents which result in the exposure of
personnel present in the installation to
ionizing radiation at levels greater than the
limit fixed for 1 year for workers (50 mSv or
5 rem) or chemical product levels requiring
subsequent placing under medical obser-
vation,

- incidents which involve a significant
reduction in safety, without external
releases, internal leaks or irradiation of
personnel: only safety barriers or safety
systems are affected. The importance to
safety of the faults and failures observed
must be appreciated by evaluating the risks
faced by the installation in the degraded
situation in which it is found, taking into
account the duration of the failures and the
operating conditions of the installation.

- Level 2 comprises 3 categories of
incidents:

- serious technical incidents or anomalies
which, although not directly affecting safety,
are liable to lead to subsequent rééva-
luation of the safety arrangements; these
include:

• common mode failures in systems
important to safety,

• independent multiple failures of systems
important to safety during one single
sequence,

• human errors in cases where they reveal
deficiencies in "safety culture" liable to have
consequences,

• fires in nuclear buildings involving
relatively significant external resources
(internal emergency plan, level 1),

• incidents affecting equipment important to
safety and resulting in unavailability for
more than 1 month,

• incidents of a nuclear nature which have
significant consequences for the installation
(prolonged shutdowns, long and difficult
repairs, etc.),

• incidents involving contamination of
facilities resulting in work in an ionizing
environment for a duration of approximately
one day.

- Level 1 concerns functional or operational
anomalies which do not involve any risk but
which are significant in terms of the lessons
which can be drawn from them: deviation
from authorized functional domains defined
by the technical specifications for ope-
rations, justif ied actuation of safety
systems, internal leaks causing slight
contamination.

All events which have caused a radioactive
release, even at a very low level, into the
groundwater table will be classified at least
at level 1. These come automatically into
the category of deviations from the
authorized domain. Depending on the
quantity of radioactivity and the results of
the measurements carried out, they may be
classified by the SCPRI (central service for
protection against ionizing radiation) at a
higher level. Level 1 will include in
particular:

• anomalies important to safety discovered
fortuitously and not observed during the
normal periodic inspections and tests,

• deviations from the technical specifi-
cations without passage to fallback state
and non-observance of the technical
specifications without justification,

• justified actuation of the safety systems,
such as starting diesel generator sets in the
event of loss of external electricity sources,

• unscheduled shutdown of an installation
for safety reasons,

• tripping of fire protection inside nuclear
buildings,

• incidents involving contamination of
buildings necessitating work in an ionizing
environment for less than one day but
which result in changing operating
conditions or equipment.

- Below-scale: a certain number of events
declared to the safety authority do not
appear on the scale as it can be considered
that they are part of the normal operation of
a large industrial installation and are
covered by the usual procedures. This is
the case, for example, of spurious
operation of the safety systems, following
which the installation is started up again
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according to normal procedures. The
following list gives a certain number of
examples:

• random single failure in a redundant
system *,

• single human failure of no consequence*,

• unavailability or anomaly, outside
common mode, discovered during periodic
inspections or tests*,

• technical specification limits reached and
normal passage to fallback state,

• spurious operation of the protective
systems and normal return to operation,

• incident immobilizing an item of equip-
ment not important to safety,

• a non-significant degradation of the
barriers (leak rate less than specifications),

• working accident in a nuclear environ-
ment not involving an installation fault.

* Assuming that it illustrates no significant lesson
relating to safety, in which case it would be classified
at level 1.
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LEVEL DEFINITION CRITERIA EXAMPLES

Major accidents

Accidents giving rise
to off-site risks

Accidents in the
installation

Incidents affecting
safety

Incidents liable to give
rise to subsequent
developments

Operational anomalies

• Off-site releases of significant fractions
of the radioactive products (equivalence
in terms of iodine 131: exceeding a few
thousand terabecquerels or a few
hundreds of thousands of curies).

• Accidents necessitating off-site
protective measures in the event of
releases or the threat of releases of
radioactive products (equivalence in
terms of iodine 131: exceeding a few
tens of terabecquerels or a few thousand
curies) or in the event of large-scale
discharges of associated dangerous
chemical products.

• Off-site releases of radioactive products
of the same order of magnitude as the
authorized annual limits or large scale
releases of associated dangerous
chemical products, involving no signi-
ficant health risks for the public.
• Major damage of active parts of the
installation.
• Exposure of workers to ionizing
radiation or associated dangerous
chemical products, to a degree requiring
specialized medical care.

• Release outside the site of an amount
of radioactive substances greater than or
equal to one tenth of the authorized
annual limits or limited amounts of
associated dangerous chemical products.
• Internal leaks of radioactivity resulting
in heavy contamination of an area
normally accessible to staff.
• Degraded condition of containment
systems or safety systems.

• Exposure of workers to ionizing
radiation of more than the authorized limit
or associated dangerous chemical
products to a degree requiring placing
under medical observation.

• Incidents with potential consequences
for safety.
• Incidents necessitating prolonged
repairs or work.
• Internal leaks causing moderate
contamination.

• Deviation from the domain authorized
by the technical specifications.
• Justified use of safety systems or
unscheduled shutdown of an installation
for safety reasons.
• Internal leaks causing slight con-
tamination.

• None

i None

• Fire in a silo
La Hague-6.1.1981
(see bulletin SN No. 19)
• Accidental discharge of
UF6
Comurhex- 1.7.1977

• Accidental discharge of
UF6
Eurodif-10.9.1985
(see bulletin SN No. 47)

• Loss of electrical power
supplies
La Hague- 15.4.1980
(see bulletin SN No. 14)
• External exposure of staff
La Hague-20.5.1986
(see bulletin SN No. 51)

• Contamination of a labo-
ratory at Cadarache Re-
search centre after destruc-
tion of a containment barrier
- 10.01.1990
(see bulletin SN No. 73)

• Unavailability of a system
important for safety (ven-
tilation) which caused con-
tamination (plant UP2 at the
La Hague facility) -10.09.1990
(see bulletin SN No. 77)
• Non-conformance with the
technical operating specifi-
cations in the Oris laboratory
atSaclay-16.01.1991
(see bulletin SN No. 79)
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5.2.4. THE LOGO AND THE TECHNICAL SAFETY CHARTER
In 1988, a logo was created for the DSIN, consisting of a nuclear
plant surrounded by two hands. The image symbolizes the
action of prevention by checking, the taking of thought and the
necessary detachment, vis-a-vis the operating organization, for
the mastery of risks.
The thinking and the communication initiatives taking place
within the DSIN led to the need to lay down a deontological code
in the form of a short brochure: the technical safety charter.
It was considered to be indispensable for so heavy a
responsibility concerning the protection of people and property
to be founded on certain clearly stated values. The requirement
is not to substitute this code for the regulatory basis of everyday work, but to clearly state the
task, ambitions, resources and principles in the field of technical safety. This charter can be
seen as a bridge between the DSIN and the public, and a covenant between them.

5.2.5. BROCHURES, DOCUMENTS AND VIDEOS

The DSIN publishes an annual activity report, some 2000 copies of which are distributed. This
document of 300 pages explains in detail, in particular, the major technical problems confronted
during the year and the regulatory decisions made.
Furthermore, the directorate has a video and a number of brochures.
Governmental departments have a reputation for being anonymous. The DSIN attaches
importance to making public the responsibilities of its team and the faces of its members.
Today, with the DSIN brochure and that of its regional correspondents constituted by the nuclear
divisions of the DRIREs, of which 3,000 copies were printed, the faces of the governmental
authority technical safety inspectors can now be recognized.
Finally, the DSIN maintains a number of official documents which are available to the public:
- this information brochure on "Technical nuclear safety in France' which shows how the
governmental authorities are organized, summarizes main technical arrangements and gives
outlines of the corresponding regulations,
- collections of regulatory texts and texts of a more general nature, such as the basic technical
safety rules, which form the basis of the verification action of the DSIN,
- the report of the working groups to the CSSIN,
- decrees and orders in the State "Journal Officiel".

5.2.6. RELATIONS WITH THE PUBLIC AND THE MEDIA

With the public, the DSIN has to reply to requests for information or documentation which it
regularly receives, concerning both technical safety and nuclear energy. These requests are
mainly written (many hundreds per year) and are sent in by both institutions and private citizens.
The DSIN is also mobilizing its regional correspondents. The nine nuclear divisions are the local
vectors of the monitoring activity of the DSIN. Communication activity is thus integrated and
developed at the regional level.
With the media, the DSIN has introduced a new communication policy. The complexity of the nuclear
industry has frequently been a pretext for certain forms of concealment, but it is nevertheless true that
popularization is not always easy to achieve. This being the case, the journalist is for the DSIN the
indispensable translator of the technical decisions. This reality must however not conceal the intention
of the DSIN to continue its efforts to improve the clarity of its messages. The MAGNUC viewdata

' server is but an illustration of this. Regular meetings with the media contribute to the publication of
articles in which good sense triumphs over sensationalism, and accuracy over prejudice.
In a field as sensitive as that of the protection of people and property against the nuclear risk,
the verification by the governmental authorities of the technical safety of the installations is thus
greatly facilitated. It is naturally necessary for the DSIN to be able to meet its "partner", the
press, on an equal footing and to supply it with information not only regularly but openly.
The DSIN is in regular contact with some fifty journalists of the international, national and
regional press. These contacts have been found to be particularly important, especially for
fulfilling requests for further information pertaining to incidents.
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6. INTERNATIONAL RELATIONS
The nuclear safety authority supervises a branch of industry in which use is made of design
methods and technology involving a particularly wide range of skills. It must therefore master
these methods and technologies. International exchanges are therefore of fundamental
importance to exchange knowledge and compare work methods. It is these exchanges which
enable the safety authority to check that the management of the potential hazards (radioactive
materials contained and their potential energy) of the nuclear industry remains permanently at
the highest worldwide level.

Over the last few years, the regulatory aspects of technical safety have given rise to many
exchanges and to extensive international co-operation. The objectives of the international
organizations and the safety authorities are essentially to compare their approaches and
methodologies to determine safety goals, and to benefit from shared experience in the form of
the lessons drawn from operation of installations in different countries.

In the international field, the actions of the DSIN are therefore particularly developed within
international organizations (the IAEA, the OECD nuclear energy agency, and the European
Community Commission), or within the scope of bilateral relations. It is thus that close
relationships, handled by liaison committees, have been established between the DSIN and the
safety authorities of some fifteen other countries.

6.1. RELATIONS WITH INTERNATIONAL ORGANIZATIONS

The DSIN participates alongside other French nuclear organizations in the work of the IAEA, the
OECD/NEA and the EEC.

As regards the IAEA, the essential orientations of the work are:

- the "NUSS programme" (nuclear safety standards) involving the publication of goals, codes of
good practice and guidelines representing internationally-recognized technical safety practices
(technical safety codes, technical safety guides and technical safety practices);

- the "OSART programme" (operating safety review team) proposing the assessment by other
foreign experts of the operating practices of a plant. The DSIN played a major role in the
implementation of this programme, by offering the IAEA the possibility, with the agreement of
EDF, of testing Tricastin power plant in 1985 and subsequently requesting three other expert
examinations in France (Saint-Alban power plant in 1988, Blayais power plant in January 1992
and Fessenheim power plant in April 1992);

- the "ASSET programme" (assessment of safety significant events team) for assessing
significant events and drawing lessons from them for increasing technical operating safety. Such
expert assessment took place, in July 1990 at Gravelines, following an incident having affected
in 1989 the pressure valves of a reactor. Another expert assessment will be made in May 1992
at Fessenheim;

- the international nuclear event scale (INES) for classifying incidents introduced by the IAEA in
liaison with the OECD. This scale is largely based on the French scale used by the DSIN since
1987. It was tested in 1991 in some thirty countries and it is probable that its final version will
replace the French scale described in the previous chapter.

Within the nuclear energy agency of the OECD, the committee for regulatory nuclear activities
(CNRA) was created in 1989 to enable regular meetings between safety authorities. This
committee also works jointly, on the occasion of seminars, with the committee for the safety of
nuclear installations (CSNI) which is responsible for the technical activities of the agency.

Within the context of the working groups of the commission of the European communities, the
DSIN participates in work relating to the technical safety of reactors, especially in determining
the research activities of the EEC in this field.

6.2. BILATERAL RELATIONSHIPS

Bilateral relationships constitute the greater part of the international co-operation activities of the
DSIN (see the following table). Three objectives underlie these activities:
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- Exchanging experience on design, construction and operation of installations. Every year, the
DSIN organizes technical meetings with counterparts from other countries on predefined topics.
The specialists of the IPSN and EDF most frequently participate.

The countries with which such exchanges of experience have been the most intense include the
USA, Germany, Spain, Japan, Canada and the United-Kingdom.

- Supporting industrial actions, so as to foster the development of co-operation in the field of
technical safety, concerning both regulatory practice and feedback of experience.

This is for example the case with the Peoples Republic of China, with whom joint technical
safety analyses were carried out on Guangdong nuclear power plant whose nuclear island is
built by French industry.

The same type of co-operation exists between the DSIN and its counterpart in Germany, the
ministry in charge of the environment and nuclear safety (BMU) for joint analysis of the technical
safety of future reactors marketed by Nuclear Power International (NPI), a joint venture between
Framatome and Siemens. A working group has also been set up to cover the fuel cycle
subsequent to the fuel reprocessing contract signed by Veba and Cogema.

- Developing relations with neighbouring countries.

It is mainly with Germany that the closest links have been formed, associating administrative
and safety authorities within the "commission franco-allemande de sûreté nucléaire" (DFK)
(Franco-German nuclear safety commission). Its work essentially relates to technical
comparisons of the technical safety of border power plants, their radioactive releases and the
emergency plans prepared in either country. It has made it possible to implement a system for
alerting and informing the French and foreign authorities for Cattenom and Fessenheim power
plants.

COUNTRY

GERMANY

BELGIUM

CANADA

CHINA

KOREA

SPAIN

USA

UK

ITALY

JAPAN

MOROCCO

NATURE OF COOPERATION
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OF
EXPERIENCE

X

X

X

X

X

X

X

X

X

X

S W I T Z E R L A N D I ••'.., X

CZECHOSLOVAKIA

FORMER USSR

X

X

CROSS-BORDER
RELATIONS

X

X

t

X

X

• x

X

COMPLEMENT TO
INDUSTRIAL

ACTIONS

X

X

X

X

X

X

X

X
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6.3. GREATER LINKS WITH EASTERN EUROPE

Since 1990, dealings with the countries of Eastern Europe have greatly increased in the wake
of the political changes which have occurred there: opening up to the West but also the concern
of the Western nations about the technical safety of Russian designed reactors.

These activities are co-ordinated, particularly with Germany, which has had to deal with the
reactors in what was formerly East Germany, with other European countries and with the IAEA.

Significant efforts must be made in this field. The DSIN actively participates in these actions as
well as in their co-ordination.

While emphasizing the need to effectively carry out the ad hoc operations that have become
urgent due to the level of technical safety of certain Eastern European installations, it must be
remembered that these will only have a limited impact. The central problem remains that of
providing these countries with the economic assistance they need to make the necessary
decisions (shutdown of the oldest facilities and commissioning of more recent ones) to ensure
that all their installations in service will have, in the future, levels of technical safety equivalent
to those of Western reactors.
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1. REVIEW OF THE TECHNICAL SAFETY OF BASIC NUCLEAR
INSTALLATIONS

The protection of people, whether members of the public or workers, is based on the control of
the processes, on the implementation of redundant technical safety systems, and on the placing
of leaktight barriers between the dangerous products and the environment.

In the context of the review of technical safety, the following are studied in particular:

- Prevention: each barrier should be investigated in relation to the choice of materials, the
provisions made to ensure appropriate quality, adaptation to the conditions which will result from
operation, and the maintaining of adequate characteristics through time.

- Surveillance: this entails systematically measuring a certain number of variables and planning
the possible triggering of the necessary automatic or manual corrective actions through
comparison with predetermined intervention margins.

- Safety actions: these are engineered features provided to avoid the release of radioactive
products, or mitigate the consequences thereof, when engineering limits are accidentally
exceeded.

Next, a review is made of the consequences of accident conditions which could result from a
malfunction or an error in carrying out operating instructions. This investigation covers the
consequences of internal accidents (failures of equipment, leaks etc) as well as the
consequences of external hazards (earthquakes, plane crashes, explosions etc.).

As absolute reliability is an impossibility, technical safety is based on assumptions concerning
equipment failures and human error. The result is a series of layers of arrangements to counter
such failures, with the installation in its normal state, and the arrangements for safety actions
themselves. This constitutes the "defence-in-depth" approach. Each line of defence must be as
reliable as possible, but it is only by placing them in series that it is possible to attain the
extremely low accident probabilities required in the nuclear field. Beyond this, the approach
must extend to postulating the failure of all the prevention systems and the occurrence of
accident situations, and finding ways of mitigating their consequences.

The following approach, which is of the so-called deterministic type, is supplemented by
probabilistic assessments which make it possible to assess the level of technical safety actually
attained and detect any weak points.

1.1. TECHNICAL SAFETY OF REACTORS

Several barriers are set up separating radioactive products from the public and the workers.
Provisions made in the case of each barrier are carefully reviewed in the following three
operating situations:

- normal operation, for which the definition of margins with respect to the engineering limits
should take uncertainties into account,

- normal transients (startup, power buildup and power variations) for which the previously
defined margins must ensure that triggering of irreversible corrective actions is avoided,

- accidental transients, consequent to failures. Review of such transients highlights critical points
for which measures must be taken to improve reliability and/or surveillance.

The radiological consequences of more severe incidents are also assessed in order to complete
determination of barrier characteristics.
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The radiological protection of workers, servicing and maintenance operations concerning
technical safety equipment require particular care. For this reason, systematic studies have
been made in France, mainly at EOF, with the aim of reducing the dose equivalents which
workers could receive.

1.1.2. FAST NEUTRON REACTORS

From the technical safety viewpoint, the lack of primary fluid pressure is an appreciable
advantage. On the other hand, the high sodium temperatures raise problems related to the long-
term behaviour of materials. These problems were investigated in the light of operating
experience with the neutron reactor Phénix. Work is proceeding on complementary study
programmes. Advantage was taken of this experience in the construction of the Creys-Malville
power plant.

Sodium reacts chemically with a certain number of other substances, including water. In the
same way, the possibilities of fires must also be taken into account. Smothering pans are
provided under piping carrying sodium, and extinguishing devices and powders have been
developed to put out any fires.

1.2. THE TECHNICAL SAFETY OF NUCLEAR FUEL CYCLE FACILITIES

The nuclear fuel cycle includes uranium mines, plants for ore processing, preparation and
fluorination of uranium, hexafluoride enrichment facilities, the fuel assembly fabrication shops,
processing plants and radioactive waste storage. In view of the definition of the limit value of
radioactivity, above which an installation falls into the category of basic nuclear installations, the
uranium mines and plants for processing ore and producing metal uranium, when coming from
natural sources, are not considered as basic nuclear installations. However, they are subject to
regulations governing installations so called classified for protection of the environment and the
mining code for mines.

1.2.1. URANIUM HEXAFLUORIDE CONVERSION PLANTS

Conversion consists in producing uranium hexafluoride either from tetrafluoride coming from
concentrate purification plants, or from uranyl nitrate coming from natural uranium or uranium
obtained by reprocessing spent fuel.

In the case of conversion, the fluorination operations need the production close-by of large
quantities of fluorine. The risks involved in these operations are mentioned further on.

1.2.2. URANIUM ENRICHMENT PLANTS USING GASEOUS DIFFUSION

The main risks in these plants are chemical toxicity and criticality (the uncontrolled extension of
chain reactions).

These are plants where uranium hexafluoride is processed in large quantities. This chemical
compound has drawbacks due to the uranium as well as drawbacks due to the hydrofluoric acid
which may result from the action of moisture in the air, the latter inconvenience being
predominant.

Appropriate arrangements therefore have to be made to contain the uranium hexafluoride.

1.2.3. FUEL FABRICATION PLANTS

- Fuel without plutonium for pressurized water reactors: technical safety problems in these
plants are also linked to the chemical inconveniences of uranium and uranium hexafluoride, as
well as to criticality risks.

- Fuel containing plutonium for fast neutron reactors and pressurized water reactors: the
technical safety problems of these installations are similar to those mentioned above. However,
the toxicity and radioactivity of plutonium require more stringent measures to ensure the
containment of nuclear materials. Generally, three barriers are installed between these materials
and the environment: a first barrier, leakproof and ventilated, normally called the "glove box", a
second barrier constituted by the work premises, normally called "cells", and finally a third
barrier, constituted by the building structures. The three barriers are supplemented with a
ventilation system designed so that movements of gases and pressure gradients are from the
zones of least activity to those of highest activity, features which contribute to containment.
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1.2.4. SPENT FUEL PROCESSING PLANTS

Spent fuel processing plants are large complexes which may evolve during their lifetime due to
changes in the characteristics of fuel to be reprocessed (enrichment, burnup etc.).

These plants contain large amounts of fission products which pass through different processing
units and one of the biggest problems is the containment of these radioactive products.
Containment is ensured by a series of successive barriers supplemented with a ventilation
system.

In view of the amount of fissile material present (plutonium, uranium which is still slightly
enriched), there are risks of criticality. These risks are prevented by adequate arrangements
concerning the geometry of equipment, the masses and concentrations involved. (However, for
physical reasons — temperature increases and geometry changes — a medium accidentally
becoming critical would rapidly become subcritical, and the effects of radiation release on the
environment would be generally limited).

The following points should also be noted:

- In spent fuel processing plants, the pressures and temperatures are generally low, which
means that there is little risk of violent dispersion of radioactive products.

- Fission products are currently concentrated in the form of slightly acid solutions and stored in
high quality stainless steel tanks, themselves contained in stainless steel casings. Redundant
systems carry out permanent cooling and remove hydrogen resulting from radiolysis. The
solutions will then be processed and the fission products vitrified. The containers holding the
glass blocks will then be able to be placed in temporary on-site storage facilities before their
final disposal.

1.3. THE TECHNICAL SAFETY OF OTHER BASIC NUCLEAR INSTALLATIONS

The radioactive waste storage repositories are considered to be basic nuclear installations if
more than certain quantities of radionuclides are stored. A distinction is made between waste
repositories containing short and medium half-life radioactive elements and those containing
long half-life radioactive elements. These two types of installations are described in §2
hereafter, entitled "radioactive waste".

Laboratories or pilot or semi-industrial plants in nuclear research centres which carry out studies
and experiments associated with the development of the nuclear power programme and the fuel
cycle are basic nuclear installations. The same applies to radioactive waste and effluent
processing stations.

Finally, regulations also consider that particle accelerators, corresponding to the conditions of
the interministerial order of 27th April 1982, also belong to the basic nuclear installation
category.

There is also a last type of storage installation, constituted by declassified nuclear installations,
where residual radioactivity is maintained for several decades in order to allow work concerning
subsequent transformation or dismantling to benefit from natural reduction of the radioactivity.
This point is developed in §4 below.
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2. RADIOACTIVE WASTE
Radioactive waste is essentially characterized by:

- the activity (the number of disintegrations per second) per unit volume or mass, which makes
it possible to assess the quantity of radionuclides present,

- the nature of the radionuclides present, as defined by its half-life (the time necessary for its
activity to decrease by a half) and by the radiation it emits (alpha, beta or gamma).

To limit the constraints, particularly the technical safety constraints, it is necessary to limit,
insofar as possible, the volume of radioactive waste requiring disposal produced by the
installations. This upstream optimization of the waste includes sorting of solid waste at the
source (depending on its physical and chemical nature, contamination etc.), and the
decontamination method (depending on the nature of the material, its surface condition, the
nature of the contamination, the residual activity level to be attained and the destination of the
decontamination products). Indeed, decontamination frequently precedes reduction of volume
by fractionation, compaction and combustion.

In downstream management, a distinction is drawn between short and medium half-life waste
and long half-life or high activity waste. Short and medium half-life waste is stored in surface
repositories.

Long half-life or high activity waste must be the subject of careful research to reduce its
radiotoxicity and its lifetime, but also to improve its packaging. The industrial feasibility of the
associated methods (separation, transmutation and packaging) need to be analysed. These
operations are undissociated from the concept of disposal in deep geological formations chosen
for this type of waste. Furthermore, all these points have been debated and voted on in the
French Parliament, which recognizes the need for disposal but emphasizes the importance of
completing the research in all the above objectives.

The technical solutions found to the problems of disposal of waste must be consistent with the
following basic principles:

- disposal should be organized in such a way that it entails no harmful effects in the short,
medium or long-term for people and the environment,

- the constraints of disposal must be minimal for future generations.

The "agence nationale pour la gestion des déchets radioactifs" (AN DR A) (national agency for
the management of radioactive waste), created under the interministerial directive of 7th
November 1979, is responsible for radioactive waste long-term management operations.

2.1. WASTE CONTAINING SHORT OR MEDIUM HALF-LIFE RADIOACTIVE ELEMENTS

The activity of this wastes mainly results from the presence of radionuclides which emit beta or
gamma radiation, and have short or medium half-lives (less than 30 years or around 30 years).

Waste in this category comes from nuclear reactors, fuel processing plants, research centres,
university laboratories, the nuclear industry and hospitals. It is mainly waste from production,
used equipment and materials, cleaning rags and protective clothing. Products which result from
the processing of liquid and gaseous effluents are also included in this category.

This waste undergoes processing which, depending on its type, reduces its volume by
incineration, evaporation, cutting or compaction. The solid product which results is then
generally encased in a concrete block or encapsulated in bitumen or polymers. In view of the
present nuclear programme, the total volume of this category of waste could be estimated at
around 1 000 000 m3 for the year 2,000.

The technical approach adopted for the long-term disposal of such waste is to take advantage
of its radioactive decay, confining it until its residual harmfulness is negligible.

These principles are being implemented at the "Manche Centre" and "Aube storage centre"
operated by the ANDRA. The technical concept consists of surface disposal of packages of
waste which are then covered with a layer of material of very low permeability, so as to limit the
infiltration of water, the principal vector of dissemination of radioactivity. The installation will
remain under surveillance for a maximum of 300 years before becoming a green field-site
available for utilization with no radiological restrictions.
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Scale model of Aube storage centre

2.2. WASTE CONTAINING LONG HALF-LIFE RADIOACTIVE ELEMENTS

Such waste contains long half-life radionuclides, mainly alpha emitters.

A distinction is drawn between low or medium activity waste and high activity waste.

The latter originates from activation and fission products arising in the reprocessing of spent
fuel. It is held temporarily in stainless steel tanks in containment bunkers. It is then vitrified.

Low and medium activity waste is currently held in interim storage at the production sites.

The basic principle, under which long-term disposal must result in minimal constraints for future
generations, forbids long-term surface disposal which, due to the half-lives of certain alpha
emitters, would necessitate surveillance for a very long period of time.

To eliminate such radioactive waste, three separate research programmes are being conducted:

- study of certain deep geological formations, including the creation of underground
laboratories,
- research for processes making it possible to reduce the radioactivity of waste, i.e. separate out
and transmute the radionuclides with the longest half-lives,
- research into waste packaging processes.

2.2.1. CURRENT THINKING CONCERNING THE TECHNICAL SAFETY OF FUTURE
DISPOSAL IN DEEP GEOLOGICAL FORMATIONS

During the energy debate in the autumn of 1981, the French government set up. within the high
council for nuclear safety and information (CSSIN), a working group with the task of examining
the management of spent nuclear fuel. This group, which was chaired by Professor Castaing,
essentially consisted of eminent individuals from outside nuclear circles. The report, which was
submitted in December 1982, concluded that reprocessing and non-reprocessing are, as
regards technical safety, acceptable options for the management of the spent fuels.

The second task of the group consisted in examining the nuclear waste management
programme put forward by the CEA in 1982. It submitted its report in April 1983. As concerns
waste suitable for deep disposal, it was recommended that a number of different types of
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suitable strata be studied (granite, clay, salt and shale). It particularly emphasized the need to
confirm the required qualities in actual sites.
The Castaing group was assigned a third mission at the end of 1983. This was to take an
inventory of the research and development work required to complete the waste management
programme. The report was submitted in October 1984 and once again emphasized the
urgency of on-site geological prospection and requested that a group be assigned the task of
establishing site study criteria.
The conclusions of the report were the subject of directives by the minister in charge of industry
to the CEA. The state of progress of the research was reported in May 1988 to the CSSIN. In
its recommendation, the council emphasized the importance of research to obtain the necessary
knowledge to understand the mechanism of transfer of radioactivity in each of the environments
studied.
In 1985, the government requested Professor Goguel, a geologist of international reputation, to
chair the scientific working group in charge of determining the technical criteria for the
assessment of a deep repository site. The group submitted its conclusions in June 1987.
It put forward two essential criteria for site selection:
- The geological stability of the site. It must be proven, from the geological history of the site,
that phenomena such as glaciation, earthquakes and fault instability liable to occur in the long
term would have no significant consequences on the safety of the repository.
- It is movements of ground water which can return radioactivity to the surface. Such
movements must therefore be absent or very slight in the geological formations in the vicinity of
the repository.
Furthermore, allowance needs also to be made for the following criteria:
- the geochemical properties which govern the corrosion of waste and the materials surrounding
it and the retention of radioactivity on its possible path towards the surface,
- a depth of a few hundred metres is necessary to protect repositories from normal human
activities (foundations, tunnels etc.) and from erosion,
- the rock at the site must not contain any valuable resources so as to protect against human
intrusion,
- the physical properties of the surrounding rock must be sufficient to ensure safe mining of the
repository during emplacement of the waste in the cavities.
The Castaing group has established the technical safety orientations and the Goguel group has
given thought to what the technical safety criteria of a repository could be.
In view of this, in 1991, the DSIN issued a basic safety rule giving the bodies involved
(particularly the ANDRA) the technical safety objectives and the methodology for demonstrating
the technical safety of such a repository.

2.2.2. 1990-1991: TAKING STOCK OF THE SITUATION

The technical process consisting of studying the possible conditions of the disposal of
radioactive waste in a deep geological site, first by geological and geophysical studies of the
formations apparently most suitable, then subsequently by creating "laboratories" containing no
waste making it possible to obtain further knowledge in situ, has resulted in questions and
worries being voiced by certain officials and a substantial proportion of the public.

In early 1990, the government therefore decided to suspend site exploration and make another
review of the thinking concerning waste management options. This process has involved
numerous consultations involving the parliamentary office for the assessment of scientific and
technical choices, the college for the prevention of major risks and the CSSIN.

The general opinion was that research should be continued on defining a deep geological
formation repository, and hence the need for a phase to acquire knowledge of geological sites.
However, it was also considered necessary to explore other possibilities, particularly the
feasibility of more sophisticated reprocessing to reduce the quantity and harmfulness of the long
half-life radionuclides, as well as research into waste packaging processes.

A law embodying these precepts was the subject of a parliamentary debate in 1991 (see inset
below).
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Following on from its statement in the cabinet meeting on 13th February 1991, the
ministry in charge of industry presented a bill concerning research into the

elimination of high activity and long half-life radioactive waste.

The research is to be conducted in three fields simultaneously: the study of deep geological
formations by creating underground laboratories, the study of:ways of reducing the
harmfulness of waste by separating out the long half-life elements they contain to transform
them into short half-life elements,"and the study of processes for packaging such waste.

Every year, the government submits to parliament a public report on the assessment of the
state of progress of this research work and the resources devoted to it. Within around fifteen
years, the results of this work combined with international expertise will supply the material
for a review to ascertain the safest and most suitable method of disposal of such waste.

Legal provisions regulate the installation of the research laboratories. They specifically
provide that the creation of the laboratories will be authorized by a decree issued after being
submitted to the State council, after a public inquiry and consultation of the territorial
communities, how the owners of the land involved affected by the execution of the work will
be indemnified and that no radioactive waste will be stored in the underground laboratories.
To accompany the economic'integration of the underground laboratory (around 150 jobs) in
the surrounding region, joint ventures may be formed between the State, the licensee and
the territorial communities involved.

The grounds for the law

The use of the properties of radioactive elements, whether for the production of electricity,
research, industry or health, gives rise to waste whose radioactivity results from human
activity and which essentially consists of artificial radionuclides.

Such waste is divided into four categories:

- short half-life waste of low and medium activity, disposed of in surface repositories,

••- long half-life waste containing both products of low and medium activity of long half-life and
fission products which are vitrified and currently in interim storage1 at the surface pending

' long-term disposal.

The first category represents 90% of the volume of radioactive waste and 1% of its total
radioactivity. The volumes of long half-life waste accumulated up to 2010 will be around 4000
m3 for vitrified waste and 140,000 m3 for the remainder.

The management of radioactive waste is not limited to its elimination.

It begins at design and operation of the nuclear installations in the form of taking measures
to limit the volumes of waste produced and the quantities of residual radioactive materials in
them. In particular, the nature and quantity of the waste produced will be the primary criteria
for future reactors. . '•„

• Over the last thirty years, France has been carrying out in-depth research to systematically
investigate the scientific, technical and industrial aspects of the management of radioactive
waste.

The last link of the management chain, the elimination of high activity and long half-life
radioactive waste, is the subject of this law. It is now indispensable for France to have the
sites and facilities it needs to ensure the technical safety of the nuclear technology which
now meets more than three quarters of the domestic electricity demand.

1) The research necessary for the elimination of high activity and long half-life
radioactive waste; three research programmes must be simultaneously conducted:

- study of certain deep geological formations, including the creation of underground
laboratories, : - '• •-;.-•••/ •;.• - \ : •

- research into processes making it possible to reduce the radiotoxicity of waste, i.e. to
separate out and transmute the radionuclides with the longest half-lives,

- research into waste packaging processes.
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The geological formation study, which will last 10 to 15 years, shall include:

- firstly, surface work, essentially taking geophysical and hydrogeological readings and
making drillings,

- secondly, tunnelling out and operating, at several hundred metres from the surface, of
underground laboratories, in which in situ experiments will be made on the behaviour of
materials. These shall be carried out in a manner consistent with the technical safety
requirements of the basic safety rule. A protective perimeter will be necessary to prevent
intruders from degrading the site or disturbing the functioning of the laboratory.

Within the framework of existing legislation, radioactive sources could be temporarily used
for experiments. However, no radioactive waste will be disposed of or placed in interim
storage in the laboratories.

The research into the separation and transmutation of certain radionuclides
(sophisticated reprocessing) will be developed: co-operation with laboratories

in other countries will be intensified.

A large amount of work is still required on separation and transmutation before industrial
processes ready for implementation can be determined.

A number of approaches are currently being studied which will make it possible to separate
radionuclides highly selectively: extraction by solvents featuring the development of new high
performance extraction products (cage molecules) and dry process separation methods
(pyrochemistry).

Transmutation, i.e. the transforming of a long half-life element into a short half-life element,
can be carried out in a reactor or a particle accelerator. Two methods are being studied for
comparison of their effectiveness.

These studies shall make it possible to assess the advantages of sophisticated reprocessing
for increasing the technical safety of repositories and reducing the quantity of very long half-
life radionuclides contained in waste.

The waste packaging research

The waste packaging research has two objectives:
- significantly reduce the volume of waste packaged,
- improve containment.
The processes currently employed are perfected for the encapsulation of a maximum amount
of waste in a mineral matrix (glass).
New processes are being studied to increase the containment capability of matrixes,
particularly by the use of new materials, such as ceramics and high temperature glasses.

Every year, a public assessment report of these research programmes
will be submitted to Parliament.

Research conducted on-site and off-site, as well as research into sophisticated reprocessing
and packaging processes, will be assessed every year, essentially by the DSIN, assisted by
the standing group in charge of long-term storage of radioactive waste. The CSSIN will
analyse this assessment and make any recommendations it wishes, with the support of the
independent groups of experts formed within it, using the model of the groups chaired by
Professor Castaing, and seeking the advice of scientists in other countries.A public report on
this research will be prepared within fifteen years, on the basis of which the government will
submit to Parliament a second bill to determine the conditions under which a repository for
such waste could be created.

2) Provisions concerning the creation of underground laboratories for the study of
deep geological formations.

A) Consultation procedures will be implemented:

- a negotiator will be put in charge of contacts with the local elected representatives and
populations at the sites where preliminary research work on the creation of an underground
laboratory might be carried out,
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- the local communities and populations will be previously informed of the objectives for the
programme and the nature of the work,

- the creation of the laboratories will be subject to prior licensing by a decree issued after
being submitted to the State council, after a public inquiry and consultation of the municipal,
general and regional councils territorially involved,

- for each site, an underground laboratory supervision committee will be formed containing
all the bodies involved.

B) Accompanying measures will be taken to facilitate adaptation of the local infrastructure to
the presence of an underground laboratory. . |i

The creation and operation of an underground laboratory will represent an investment of
some one billion francs and create some 150 jobs, and will therefore have a significant
economic impact on the region involved. A regional industrial review, of the same type as
that made on the construction of a nuclear power plant, will be made to optimize the
participation of local and regional companies and the use of local labour.

The scientific and technical findings of the laboratory will make it possible to create a centre
for research and training in environmental studies, and more specifically the earth sciences.
To enable the adaptation of the infrastructure and facilities of the communities involved,
"groupements d'intérêt public" (GIP) (joint ventures) may be created. The annual contribution
of the laboratory construction licensee shall be 60 million francs per site. The local Finance
Committee will be consulted concerning the corresponding arrangements.

The articles of association of each joint venture shall be approved by the government; 70%
of the resources of each joint venture shall be assigned to projects of which the communities
in the joint venture will be directly or indirectly in charge.

The remainder shall be assigned to actions for the improvement of the environment, which
may be conducted at regional or departmental level.

C) The status of the national agency for the management of radioactive waste (ANDRA) will
be modified to afford the agency greater autonomy.

2.2.3. COMPLETION DEADLINE

The approach and the necessary work as described above exclude disposal methods being
operational before 2010. It appears to be vital to technical safety that there should be no
slippage in this schedule.

At the present time, by 2010 the volume of waste suitable for deep disposal will amount to 4000
m3 for vitrified waste and 130,000 m3 for alpha waste containing long half-life radionuclides. In
the projected disposal projects, for cooling reasons, vitrified waste must be placed in interim
storage for between 30 and 50 years before placement in the repository. On the other hand,
alpha waste, of which the volume is significant, could be placed in the repository as soon as it
is in service.

A significant delay in the project would result in creating interim storage sites, the number and
size of which would be commensurate with the delay.

The proliferation of interim storage, the increase in the quantities of waste in interim storage and
the holding times, while awaiting a final solution, would certainly not constitute the best situation
from the point of view of technical safety.
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3. RADIOACTIVE EFFLUENTS

3.1. PROTECTION PRINCIPLES

In his normal living environment, man can be affected by external exposure (cosmic rays for
instance) or by internal contamination, through absorbing radioactive matter in suspension in
the air or dissolved in water, through inhaling or ingestion (food chain). This process has existed
since the beginning of mankind as regards natural radioactivity and it is known that the average
annual doses in our regions are around 2 millisieverts (200 mrem) per year: around 0.7 mSv
(70 mrem) by external exposure and 1.3 mSv (130 mrem) by internal contamination (Rn 222,
K 40, Ra 226).
In accordance with the EEC Directive of 15th July 1980, modified by that of 3rd September
1984, French regulations are based on three principles:
- the different types of activity involving exposure must be justified beforehand against the
counterpart advantages,
- all exposure must be kept as low as reasonably achievable,
- not to exceed certain limits: for example, for external exposure, equivalent whole body
exposure shall not exceed 50 mSv/year (5 rem/year) for workers and 5 mSv/year (0.5 rem/year)
for the public.

3.2. TECHNICAL ARRANGEMENTS FOR REDUCING RELEASES OF EFFLUENTS

The limiting of radioactive effluent releases is first of all ensured by the design of installations
which have several independent protection barriers between radioactive sources and workers or
the public. Leaks which are unavoidable in some of these barriers, and the draining operations
which have to be carried out, lead to the production of liquid or gaseous effluents. These
effluents are purified by very efficient apparatus then placed in hold-up tanks for decay or
homogenization before being released into the environment. Thanks to these arrangements,
radiation doses that individuals are susceptible to receive due to radioactive releases are kept
to a very low level.

3.3. MONITORING OF RELEASES AND OF THE ENVIRONMENT

Before release, effluents are assayed in holding tanks. Discharge procedures are adapted to the
nature of the environment. The activity of the effluent released is permanently monitored. In
addition, after release and dilution in the external milieu, measurements are made in the
environment as a check. The operator must keep up-to-date records detailing the conditions of
release, the activities released and the results of the measurements made.

All these provisions concerning release and measurement procedures are checked by the
central service for protection against ionizing radiation (SCPRI), which also carries out more
accurate supplementary surveillance.

For reference, the current annual activity release levels licensed for Golfech power plant with
two 1300 MWe pressurized water reactors are the following:

- gaseous effluents:
gas = 1650 terabecquerels (45 kilocuries)
halogens and aerosols = 55 gigabecquerels (1.5 curies)

- liquid effluents:
excluding tritium = 1.1 terabecquerels (30 curies)
tritium = 80 terabecquerels (2 kilocuries)

In addition, the order of 5th March 1990 authorizing the release of liquid radioactive effluents
includes the following provision:

"The annual limits indicated above represent maxima within which the activity released must be
kept as low as possible. To this end, the operator shall make the necessary arrangements to
ensure that the annual releases from Golfech nuclear power plant do not exceed 20% of the
authorized activity for radioactive elements other than tritium, potassium-40 and radium..."
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4. DECLASSIFICATION OF BASIC NUCLEAR INSTALLATIONS
Like any other installation, a nuclear installation, whether of a scientific or industrial nature, can
only be operated for a certain length of time. This limit may result from technical and/or financial
considerations, for instance:

- completion of a programme of experiments,

- obsolescence of the equipment,

- cost of maintenance becoming excessive.

Although these considerations may apply to any installation, nuclear installations differ in the
fact that, even after withdrawal from service, special arrangements must be taken to maintain
them in a safe state, possibly for a relatively long period of time.

The problem of the future of decommissioned nuclear installations has been the subject of
numerous studies in France and other countries. The IAEA, the EEC and the NEA of the OECD
are studying the problem with particular care.

Different technical measures can be adopted for the installations currently withdrawn from
service, in a regulatory framework which was stipulated during the latest modification made to
the decree of 11th December 1963 concerning nuclear installations.

4.1. TECHNICAL ARRANGEMENTS

The technical arrangements applicable to installations to be decommissioned must also comply
with the general technical safety rules, particularly as regards the exposure of workers to
radiation, the production of nuclear waste, releases of radioactive effluents into the environment
and the precautions to avoid accidents or mitigate their effects.

The range of technical solutions is wide. An installation may be made safe without necessarily
being dismantled, either partially or totally. It is necessary to find the best solutions for each
particular case, and to compare the advantages and disadvantages of immediate dismantling
compared to delayed dismantling. The IAEA has defined three possible levels of dismantling
depending on the state of the installation and the mode of surveillance, as shown in the
following table.

Level 1

Level 2

Level 3

State of the installation

Removal of fissile materials
and radioactive fluids.
Maintaining in state the
leaktight barriers.
Opening and access systems
locked.

Contained zone reduced to a
minimum.
Easily taken out parts
evacuated.
Fitting out the external barrier.

Removal of all materials and
equipment of significant
activity.
Contamination of remaining
parts below the threshold for
special precautions

Surveillance

Checking radioactivity levels
inside and in the environment,
inspections and technical
checks to guarantee the good
state of the installation

Reduced surveillance inside
the containment.
Continued surveillance of the
environment.
Verification of sealed parts.

No surveillance, inspection or
verification considered
necessary

Characterization

Closure under surveillance

Partial or conditional
use of ihe site

Total and unconditional
use of the site
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4.2. REGULATORY PROCEDURES

Before the issuing of decree 90-78 of 19th January 1990 modifying decree 63-1228 of 11th
December 1963, there were no requirements specifically applicable to the operations following
decommissioning of a nuclear installation. The applicable procedures were the general ones
relating to major modifications of installations and outages longer than two years.

The new article 6ter of the decree of 11th December 1963 lays down the obligation of an
operator envisaging decommissioning of its installation. The operator is required to inform the
head of the DSIN, specifying:

- the state chosen for the installation after decommissioning, placing it in the perspective of the
different stages of its possible subsequent dismantling,

- the manner in which it is planned to attain this state,

- the general rules for surveillance and maintenance making it possible to maintain a satisfactory
level in the chosen state.

The implementation of the different provisions is subject to their approval by decree of the
minister in charge of the environment and of industry, after being declared to comply with the
requirements by the ministry in charge of health, and after having consulted the interministerial
commission for basic nuclear installations (CIINB).

The initial operations accompanying decommissioning (complete unloading of fuel, elimination
of heat transfer fluids, removal of fresh and spent fuel from the perimeter of the installation, and
certain decontamination and cleaning operations) do not affect the nature of the nuclear
installation and can be carried out in compliance with the safety analysis report and the general
operating rules, possibly subject to certain modifications, under the construction license decree
of the basic nuclear installation involved.

When the dismantling operations affect the installation beyond a certain point and involve non-
compliance with the requirements previously imposed and change its nature, a new nuclear
installation is created which must be the subject of a new license. Generally speaking, the
installation becomes a storage unit for the equipment left in place.

If the dismantling operations are continued to the stage where the total activity of the remaining
radioactive substances is less than the minimum for classification as a basic nuclear installation,
the installation can be removed from the list of basic nuclear installations. Thereafter, the
provisions of the law of 19th July 1976 concerning the "installations classées pour la protection
de l'environnement" (ICPE) (installations classified for the protection of the environment) may or
may not apply, depending on the residual radioactivity level.
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DECLASSIFICATION OF
NUCLEAR INSTALLATIONS

(as per decree N° 63-1228 modified)

OPERATION OF INITIAL

NUCLEAR INSTALLATION

f
UNLOADING AND REMOVAL

OF NUCLEAR MATERIALS

AND WASTES

DECOMMISSIONING
OPERATIONS

à

INITIAL CONSTRUCTION LICENSE DECREE

DECOMMISSIONING LICENSE DECREE

DISMANTLING LICENSE DECREE

PROCEDURE FOR NEW INSTALLATION
(decree, license, declaration, none)

* FINAL STOP OF PRODUCTION
1. FINAL STOP OF OPERATION
2. DECOMMISSIONING
3. NEW INSTALLATION (basic nuclear installation,

classified installation, other)
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REACTORS DECOMMISSIONED

NAME

EL 2 SACLAY

CHINON A1

CESAR
CADARACHE

ZOE FAR

PEGGY
CADARACHE

PEGASE
CADARACHE

MINERVE FAR

EL 3 SACLAY

NEREIDE FAR

TRITON FAR

RAPSODIE
CADARACHE

MARIUS
CADARACHE

EL 4
BRENNILIS

CHINON A2

CHINON A3

ST LAURENT AI

COMMISSIONED

1952

1963

1964

1948

1961

1963

1959

1957

1960

1959

1967

1960 AT
MARCOULE

1964 AT
CADARACHE

1966

1965

1966

1969

DECOMMISSIONED

1965

1973

1974

1975

1975

1975

1976

1979

1981

1982

1983

1983

1985

1985

1990

1990

THERMAL
POWER
(MW)

2.8

300

0.01

0.25

0.001

35

100W

18

0.5

6.5

20 then 40

400 W

250

865

1360

1662

CURRENT STATE

TECHNICAL

CONTAINED

PARTIALLY
CONTAINED

MUSEUM

DISMANTLED

CONTAINED

DISMANTLED

PARTIALLY
DISMANTLED

DISASSEMBLED

CONTAINED AND
PARTIALLY

DISMANTLED

DISMANTLED

DISMANTLED

CONTAINMENT
UNDERWAY

DISMANTLED

DECOMMISSIONING
UNDERWAY

CONTAINMENT
UNDERWAY

UNLOADED

UNLOADED

REGULATORY

STRUCK OFF THE INB
SOURCE SEALED

DOWNGRADED
NEW INB
A1D1982

STRUCK OFF THE INB
LIST

IN 1978

STRUCK OFF THE INB
CLASSIFIED

INSTALLATION 1978

STRUCK OFF THE INB
LIST IN 1976

NEW INB WASTE
REPOSITORY SINCE

1980

NEW INB AT CADA-
RACHE SINCE 1977

STRUCK OFF THE INB
CLASSIFIED

INSTALLATION 1988

STRUCK OFF THE INB
LIST IN 1987

STRUCK OFF THE INB
CLASSIFIED

INSTALLATION 1987

SHUTDOWN
MAINTAINED .

STRUCK OFF THE INB
LIST IN 1987

SHUTDOWN
MAINTAINED

SHUTDOWN
MAINTAINED

SHUTDOWN
MAINTAINED

SHUTDOWN
MAINTAINED
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INSTALLATIONS OTHER THAN REACTORS
DECOMMISSIONED

:

NAME

LE BOUCHET

ATTILA (1)

PIVER (2)

GULLIVER (2)

ELAN MA (2)

ELAN MB (4)

AT1 (4)

GUEUGNON

BATIMENT 19(1)

RM2(1)

TYPE OF INSTALLATION

ORE PROCESSING

PILOT REPROCESSING
PLANT

PILOT VITRIFICATION
PLANTS

PILOT VITRIFICATION
PLANTS

PILOT INSTALLATION
FOR ELAN II B

FABRICATION
OF CAESIUM 137

SOURCES

REPROCESSING OF
FAST BREEDER
REACTOR FUEL

ORE PROCESSING

PLUTONIUM
METALLURGY

RADIO METALLURGY

COM-
MISSIONED

1953

1966

1969

1965

1968

1970

1969

1968

DECOM-
MISSIONED

1970

1975

1982

1967

1970

1973

1979

1980

1984

1984

DISMANTL
COMPLET

1982

1985

1
!

NC
:D

1988 l

1990

1984

1991

1992

1981

1986

1991

LOCATION: (1 ) FONTENAY-AUX-ROSES
(2) MARCOULE
(3) SACLAY
(4) LA HAGUE

LEVEL ATTAINED
OR SCHEDULED

LEVEL 3

LEVEL 3

LEVEL 3

LEVEL 3

LEVEL 3

LEVEL 3

LEVEL 3

LEVEL 3

LEVEL 3

LEVEL 3
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1. LICENSING PROCEDURES
The major nuclear installations, designated "basic nuclear installations" under French law, are
subject to the provisions of decree 63-1228 of 11th December 1963 which has recently been
modified again. These regulations are supplemented, as concerns the procedure, by internal
organization instructions of the ministries in charge of the environment and industry. The
regulations cover:

- nuclear reactors, with the exception of those which are part of a means of transport,

- particle accelerators which correspond to the conditions of the interministerial order of 27th
April 1982,

- plants for the separation, production or transformation of radioactive substances, in particular
plants for nuclear fuel production, spent fuel reprocessing or radioactive waste packaging,

- installations for the storage, disposal or use of radioactive substances, including waste.

The installations mentioned above do not however come under the regulations relative to basic
nuclear installations unless the total activity or quantity of radioactive substances exceeds a
threshold determined according to the type of installation and the radioactive element in
question.

1.1. MODIFICATIONS MADE TO DECREE 63-1228 OF 11TH DECEMBER 1963 CONCERNING
NUCLEAR INSTALLATIONS

After having been successively modified by the decrees of 27th March 1973 and of 23rd April
1985, decree 63-1228 of 11th December 1963, which establishes the regulatory framework of
the procedures specific to nuclear installations, was modified by decree 90-78 of 19th January
1990.

The new provisions are intended to introduce legal obligations for requirements already met by
the operators but which were stipulated in texts of lesser regulatory standing (circulars etc.):

- informing the public by means of a dossier submitted to public inquiry featuring in particular a
"danger assessment", in accordance with the law relating to major hazards,

- production of successive safety analysis reports,

- preparation of an internal emergency plan detailing the management system and resources to
be implemented at the site in the event of an accident in the installation,

- declaration to the authorities of incidents and accidents liable to jeopardize the general safety
of people and the environment,

- the possibility of reassessing the technical safety of the installation at any time, at the joint
request of the ministers in charge of the environment and of industry,

- extension of the provisions of the decree to decommissioning and dismantling operations,

- determination of the penal measures to which operators are exposed in the event of a
violation.

The decree of 11th December 1963, thus modified, although it may include few fundamental
innovations, more clearly defines the principal obligations of the operating organizations of
nuclear installations, both as concerns the technical safety of their installations and supplying
the public with information.

1.2. SITE SELECTION AND TECHNICAL SAFETY OPTIONS

1.2.1 SITE SELECTION

The future operator of a nuclear plant proposes one or several sites for which it plans to apply
for a construction license. This means the basic characteristics of the site or sites proposed can
be investigated at a very early stage in the proceedings. This investigation is carried out in close
co-operation with the energy and raw materials general direction of the ministry in charge of
industry.

This preliminary survey outlines the main points requiring further elucidation on the part of the
plant operator in its application. The outcome of this survey can under no circumstances be

CONTROL BY THE GOVERNMENTAL AUTHORITY IN FRANCE 67



considered as binding for the various services and directorates called upon to give their opinion
during the local inquiry which precedes issue of the construction license.

1.2.2. TECHNICAL SAFETY OPTIONS

In the event of a new type of nuclear installation (units of a new standardized plant series, new
types of reprocessing plants etc.), technical safety options are generally defined, covering the
fundamental design features of the future plant.

The operating organization proposes technical safety objectives for the installation. The DSIN
requests the competent standing group to examine the proposals on the basis of an analysis
made by the IPSN.

After this assessment, the director of the DSIN informs the operator of the options it must
address in its construction license application.

This preparatory procedure can under no circumstances take the place of the subsequent
regulatory examinations. Its purpose is simply to facilitate such examination by ensuring timely
consideration by the operating organization of all remarks relative to the technical safety of the
installation concerned.
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1.3. CONSTRUCTION LICENSE

The basic nuclear installation construction procedure is handled essentially by the ministries in
charge of industry, health and the environment.

BASIC NUCLEAR INSTALLATION
CONSTRUCTION LICENSE PROCEDURE

OPERATOR

L
LICENSE APPLICATION ACCOMPANIED

BY PRELIMINARY SAFETY
ANALYSIS REPORT

1

PREFECT

1

LOCAL
INQUIRY (2)

| DRIRE |

mT1
IPSN

REPORT

REVIEW AND ADVICE
OF THE STANDING GROUP OF EXPERTS

ATTACHED TO DSIN (3)

I
CONSULTATION

WITH THE MINISTERS
CONCERNED, INCLUDING

HEALTH MINISTER

DRAFT DECREE

CIINB ADVICE

AGREEMENT OF THE HEALTH
MINISTER

NOTES:

(1) THE DSIN IS IN CHARGE OF ALL THE WRITTEN ACTIONS INDICATED IN THE DIAGRAM ABOVE.

{2) IN THE EVENT WHERE AN INQUIRY HAS ALREADY BEEN MADE AS PART OF THF PROCESSING OF A REQUEST FOR DECLARATION OF PUBLIC
UTILITY (AS IS GENERALLY THE CASE FOR EDF POWER PLANTS), THIS REPLACES THE LOCAL INQUIRY.

(3) THE STANDING GROUPS ARE FORMED AND CONSULTED ACCORDING TO THE NATURE OF THE INSTALLATIONS (REACTORS. WASTE
REPOSITORIES, OTHER INSTALLATIONS).
THE TIME TAKEN TO EXAMINE THE SAFETY OF THE PLANNED INSTALLATION MAY VARY CONSIDERABLY DEPENDING ON ITS NATURE:
FOR MAJOR INSTALLATIONS (POWER GENERATING REACTORS AND PLANTS), IT LASTS APPROXIMATELY SIX TO EIGHTEEN MONTHS
DEPENDING ON THE LEVEL OF INNOVATION IN THE PROJECT COMPARED TO OTHER PROJECTS ALREADY EXAMINED BY THE STANDING GROUP.

(4) IN ADDITION TO THE CONSTRUCTION LICENSE DECREE, THE MINISTER IN CHARGE OF INDUSTRY AND THE MINISTER IN CHARGE
OF THE ENVIRONMENT MAY ISSUE REQUIREMENTS.

M.I. : MINISTRY IN CHARGE OF INDUSTRY
M.E. : MINISTRY IN CHARGE OF THE ENVIRONMENT

DSIN : NUCLEAR INSTALLATIONS SAFETY DIRECTORATE

DRIRE : REGIONAL DIRECTORATE FOR INDUSTRY RESEARCH AND THE ENVIRONMENT

CIINB : INTERMINISTERIAL COMMISSION FOR BASIC NUCLEAR INSTALLATIONS
IPSN : INSTITUTE FOR NUCLEAR SAFETY AND PROTECTION
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1.3.1. SUBMISSION OF THE PLANT CONSTRUCTION LICENSE APPLICATION

The application for the basic nuclear installation construction license decree is sent to the
minister in charge of industry. The application indicates the main characteristics of the
installation. It includes a general site map, indicating the perimeter of the installation.

The operator also submits a preliminary safety analysis report which is appended. The
processing of the application document includes notification to the different ministries concerned
(those in charge of internal affairs, health, agriculture, environment, town-planning, transport,
labour etc.), a public inquiry procedure and a technical assessment.

1.3.2. CONSULTATION AND INTERVENTION BY THE PUBLIC AND LOCAL AUTHORITIES

The public inquiry is opened by the Prefect of the department in which the installation is to be
built. The document submitted to the inquiry must contain, in particular, details of the identity of
the applicant, the subject of the inquiry, the type and main characteristics and plan of the
installation, the danger assessment study provided under Article 46 of the law of 22nd July 1987
on the avoidance of major hazards and an environmental impact study. Comments made by the
public are noted in inquiry registers; they are examined by an inquiry commissioner designated
by the president of the administrative court. This inquiry commissioner sends the inquiry
document to the Prefect concerned, within two weeks of the end of the inquiry. The local
services of the ministries concerned are consulted.

The public inquiry is often merged with that required by the procedure of declaration of public
interest of the construction works for the installation. This is a procedure of very general use
which includes consulting the population concerned. This procedure is most often used before
application for the installation construction license decree.

1.3.3. CONSULTATION AND INTERVENTION OF TECHNICAL ORGANIZATIONS

The preliminary safety analysis report which is appended to the construction license application,
is submitted for review by one of the standing groups of experts of the DSIN at the same time
as the public and local authorities are consulted.

In view of the advice from the standing group of experts, and after receiving the results of the
local inquiry -and possibly the remarks of other ministries concerned- if there are no objections,
the minister in charge of industry prepares a draft construction license decree.

This draft is then forwarded for the advice of the interministerial commission for nuclear
installations (CIINB) which comprises representatives of the different ministries and
organizations concerned. This commission must give an opinion within two months.

The draft decree, with any amendments, is then submitted to the agreement of the minister in
charge of health who must give his answer within three months.

1.3.4. CONSTRUCTION LICENSE DECREE

The construction license, signed by the prime minister and countersigned by the ministers in
charge of the environment and of industry, defines the perimeter of the installation, and the
requirements which must be met by the licensee. As indicated previously, it also states the
conditions which the licensee shall observe in view of the commissioning of the installation and
its eventual decommissioning. In addition to the technical safety requirements, the construction
license decree often contains conditions relative to other fields, such as water thermal pollution
or effects on climate.
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1.4. COMMISSIONING AUTHORIZATION PROCEDURE

BASIC NUCLEAR INSTALLATION
OPERATING LICENSE PROCEDURE

SUBMISSION OF A PROVISIONAL
SAFETY ANALYSIS REPORT

M.I. + M.E.
DSIN(1)

J_

IPSN
REPORT

EXAMINATION AND ADVICE
BY THESTANDING GROUP
OF EXPERTS ATTACHED

TO THE DSIN

M.I. + M.E.
DSIN

MINISTERIAL LICENSE ACCOMPANIED
WITH REQUIREMENTS (2)

TESTING PERIOD |

SUBMISSION BY THE OPERATOR OF
THE FINAL SAFETY ANALYSIS REP'

M.I. + M.E.
DSIN

IPSN
REPORT

EXAMINATION AND ADVICE BY THE
STANDING GROUP OF EXPERTS

ATTACHED TO THE DSIN

M.I. + M.E.
DSIN

MINISTERIAL FINAL LICENSE (3)

NOTE:
(1) FOR A REACTOR, THE APPLICATION MUST BE FILED AT LEAST SIX MONTHS BEFORE FUEL LOADING.

(2) FOR LIGHT WATER REACTORS, COMMISSIONING OF THE PRESSURE VESSEL IS CONDITIONAL UPON
ISSUANCE OF THE PRIMARY CIRCUIT HYDROTEST CERTIFICATE.

(3) ACCORDING TO ARTICLE 5 OF DECREE OF DECEMBER 11, 1963. THE LICENSE MUST BE
GRANTED WITHIN THE PERIOD OF TIME SET IN THE CONSTRUCTION LICENSE DECREE

APPROVAL IS GIVEN BY THE MINISTER IN CHARGE OF INDUSTRY AND THE MINISTER IN
CHARGE OF THE ENVIRONMENT
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1.4.1. PROCEDURE FOR POWER REACTORS

Delivery of the first core load to the new fuel storage building of any plant unit is subject to
authorization from the ministers in charge of the environment and of industry following
examination by the DSIN of:

- the storage provisions made by EDF as presented at least three months previously,

- the conclusions reached after an inspection made just before the date fixed for delivery of the
fuel elements.

Moreover, six months before fuel loading, the operator must send the ministers in charge of the
environment and of industry an intermediate safety analysis report together with draft
provisional general operating rules and an internal emergency plan specifying the management
system and resources to be activated at the site in question in the event of an accident situation.
These documents are forwarded for the advice of the competent standing group. In view of this
advice, the ministers may give their approval for first fuel loading and pre-commissioning tests,
in some cases, on the condition that certain technical requirements be observed.

This approval for fuel loading and pre-commissioning tests may be given in the form of several
successive authorizations, so that the entire test phase of commissioning can be followed
closely.

In the case of pressurized water reactor plant units, at least four successive authorizations are
necessary:

- fuel loading authorization: fuel loading here comprises installing fissile fuel elements in the
reactor vessel, closing the vessel and starting fuelled pre-commissioning tests (cold pre-critical
tests);

- authorization to perform the hot pre-critical tests which precede criticality, mentioned below.
These tests are subject to satisfactory performance of the previous cold pre-critical tests and to
issue of the hydrotest certificate of the nuclear steam supply system.

This certificate is delivered by the director of the DRIRE-Bourgogne, in accordance with the
order of 26th February 1974;

- authorization for first criticality and power escalation to 90% of the design power rating: this
covers initiation of the chain reaction in the reactor considered, the beginning of irradiation of
certain plant components and most of the post-critical startup tests;

- authorization for power build-up beyond the aforementioned threshold and up to 100% of the
design power rating. This authorization is granted providing the results for the previous tests are
satisfactory.

Before a reactor becomes operational, the plant operator must send the ministers in charge of
the environment and of industry a final safety analysis report, together with draft definitive
general operating rules. At the request of the head of the DSIN, the competent standing group
examines these documents and gives its advice. In view of this advice, the ministers will
pronounce the start of normal operation of the installation. Approval for normal operation also
defines technical requirements which the plant operator will have to meet.

1.4.2. PROCEDURE FOR INSTALLATIONS OTHER THAN REACTORS

The construction license decrees for nuclear installations other than reactors stipulate that the
startup (or introduction of radioactive elements) of such plants is supplemented with an
authorization from the ministers in charge of the environment and of industry.

This authorization is accompanied by notification of the technical requirements to be respected
by the operator.

It is granted after examination by the DSIN and its technical advisers, especially the competent
standing group of experts, of the documents prepared by the operator, with a view to providing
satisfactory proof of the acceptable technical safety conditions under which the installation will
be put into service.

These documents include the intermediate safety analysis report, the general operating rules for
the plant and the internal emergency plan.

Furthermore, before an installation becomes definitively operational, which must take place
within a time limit set in the construction license decree, the operator must send the ministers in
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charge of the environment and of industry a final safety analysis report, which leads to a
ministerial authorization accompanied, where necessary, by an actualization of the technical
requirements and general operating rules (procedure similar to that used for power reactors see
§1.4.1).

1.5. PROCEDURES CONCERNING PRESSURE VESSEL REGULATIONS

Within the context of general technical regulations, the order of 26th February 1974, applies
pressure vessel regulations to light water nuclear steam supply systems.

These regulations apply to the design, construction, commissioning, maintenance and in-service
inspection of the main primary coolant system of light water nuclear steam supply systems.

Furthermore, the DSIN is in charge of following up the application of general pressure vessel
regulations to technical safety related pressure systems.

1.5.1. CONSTRUCTION OF THE NUCLEAR STEAM SUPPLY SYSTEM

The "bureau de contrôle de la construction nucléaire" (BCCN) (nuclear equipment
manufacturing inspectorate) of the DRIRE-Bourgogne is responsible for the application of the
requirements stipulated in the order of 26th February 1974, relative to the manufacture of each
component and of the reactor coolant system as a whole. This stage of construction includes
the design, the preparation of materials, the manufacture, the control, regulation and safety
devices, the checking of the manufacture and the conditions for the hydrotest.

REGULATORY PRESSURE VESSEL LICENSING PROCEDURE
REACTOR COOLANT SYSTEM

ORDER OF FEBRUARY 26, 1974

CONSTRUCTION

MINISTRY IN
CHARGE OF

INDUSTRY DSIN

GROUP OF
EXPERTS
(CCAP)

DRIRE
Bourgogne

BCCN

OPERATION

LOCAL
DRIRE

MINISTRY IN
CHARGE OF

INDUSTRY DSIN

D
R
1
C
PV
PVR
CCAP
BCCN

: License application
: Report
: Instructions
: Consultation
: Hydrotest certificate "". a u t h o r i z a t i o n

: Re-hydrotest certificate —'
: Central commission for pressure vessels
: Nuclear equipment manufactoring inspectorate

GROUP OF
EXPERTS
(CCAP)

The final stages of checking of the construction of the primary coolant system of a nuclear unit
are, on the one hand, the general hydrotest of the assembled systems, at a pressure equal to
1.25 times the design pressure, and on the other hand, the pre-service inspection of the system.
This inspection covers the results of non-destructive tests of the sensitive areas and of the
welds in the on-site assembly of the various components. It represents a reference point for the
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controls to be made later within in-service inspection, as well as a check by the operator of the
achievement of the predicted characteristics on the equipment as completed and assembled.

The BCCN submits to the standing nuclear section of the central commission for pressure
vessels, meeting at the request of the head of the DSIN, the conclusions of the investigation of
the following documents given by the constructor:

- description of the equipment,

- list and definition of normal and accidental operating conditions,

- analysis of the equipment behaviour,

- description of the control and regulation principles and of the safety devices of the equipment,

- technical specifications of the manufacture control processes used, control criteria and
synthesis of the results obtained on each component and on the assembled equipment,

- results of the complete initial inspection and of the final hydrotest, and the solutions adopted
for non-conformances.

On the basis of the advice given by the standing nuclear section and of the results of the review
of possible specific points by the DSIN and its technical supports, the minister in charge of
industry authorizes the DRIRE-Bourgogne to sign the certificate of the final hydrotest. After this
certificate has been signed and transmitted to the nuclear steam supply system constructor then
to the plant operator, the hot pre-critical tests can begin.

1.5.2. COMMISSIONING, OPERATION, MAINTENANCE AND IN-SERVICE INSPECTION OF
THE NUCLEAR STEAM SUPPLY SYSTEM

Each DRIRE in its region is in charge of the application of the requirements stipulated in the
order of 26th February 1974, concerning the maintenance, in-service inspection and conditions
of the repeated periodic hydrotests of the main primary coolant system.

Unless specific unforeseen difficulties arise, most of these activities take place during scheduled
shutdowns, when numerous tests and the examination of technical safety-related equipment are
performed, especially on the main primary coolant system.

In this context, the DRIREs attach particular attention to:

- checking that the test programmes, submitted to them one or two months before the
shutdown, conform to national or local commitments;

- following work progress. For certain work, deemed particularly important, a DRIRE
representative will often attend all or part of the operations;

- examining the non-destructive test results and non-conformance analyses. Such analyses are
appraised if and where necessary in concert with the DSIN, the safety assessment department,
the BCCN or a DRIRE entrusted with providing technical support.

Moreover, after any significant modifications or repairs, renewal of the hydrotest is mandatory.
The director of the DRIRE territorially competent may, however, waive or postpone such
proceedings, on the basis of evidence as to the quality of the work performed and the
soundness of the equipment considered.

The first renewal of the initial hydrotest takes place within thirty months of first core loading. In
view of the results of the various tests and reports thereon, the director of the DRIRE concerned
by the plant site issues the hydrotest certificate necessary to authorize re-startup of the
installation. The hydrotest is subsequently renewed every ten years, in accordance with the
same terms and conditions.

1.5.3. TECHNICAL SAFETY-RELATED PRESSURE SYSTEMS

By decision of the general director of industry, dated 6th June 1983, the DSIN was entrusted
with following up the application of pressure vessel regulations to technical safety-related
pressure vessels, components and systems.

Apart from the primary coolant system of the PWR nuclear steam supply systems subject, as
stated above, to the order of 26th February 1974, the DSIN consequently follows up application
of the general technical regulations to the systems listed below:
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- Pressurized water reactors:

• systems connected to the primary coolant system,

• steam generator steam-water system.

- Fast neutron reactors:

• steam generator steam-water system.

- Natural uranium, graphite-moderated, gas-cooled reactors:

• gas coolant containment system,

• main fuel handling apparatus,

• steam generator steam-water system.

- Research reactors:

• test loops.
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1.6. RADIOACTIVE EFFLUENT RELEASE AUTHORIZATION PROCEDURES

RADIOACTIVE LIQUID OR GASEOUS
EFFLUENT RELEASE LICENSING PROCEDURE

\_ OPERATOR J

I
[PRELIMINARY STUDY ^

M.I. (DSIN)

IPSN
STUDIES

HEALTH MINISTER
SCPRI ADVICE

OTHER MINISTERS
CONCERNED

CONSIDERATION OF
PRELIMINARY STUDY

BY Ml (DSIN)

I
| OPERATOR |

RADIOACTIVE RELEASE
LICENSE APPLICATION ACCOMPANIED

BY FINAL STUDY (3) Û
IPSN

STUDIES

ADMINISTRATIVE
CONFERENCE

HEALTH MINISTER
SCPRI ADVICE

PREFECTURE

M.I.
M.E. • M.S. (1)

GRANTING OF RADIOACTIVE
RELEASE LICENSE BY

INTERMINISTERIAL ORDER

PUBLIC
INQUIRY

NOTE:
(1) THE MINISTER IN CHARGE OF INDUSTRY IS RESPONSIBLE FOR THE OVERALL ADMINISTRATIVE PROCEDURE

THE MINISTER IN CHARGE OF ENVIRONMENT AND THE MINISTER IN CHARGE OF HEALTH ARE CLOSELY ASSOCIATED

WITH THE TECHNICAL PROCESSING OF THE LICENSE APPLICATIONS

MS: MINISTER IN CHARGE OF HEALTH
SCPRI:: CENTRAL SERVICE FOR PROTECTION AGAINST IONIZING RADIATION

76 TECHNICAL NUCLEAR SAFETY



1.6.1. PROCEDURES
These procedures are mainly defined in two decrees: decree No. 74-945 of 6th November 1974,
modified by decree No. 85-449 of 23rd April 1985, for gaseous radioactive effluent releases, and
decree No. 74-1181 of 31st December 1974 for liquid radioactive effluent releases, and by their
application orders of August 10, 1976.

The procedures for the two categories of effluents are different but take place at the same time.
Each of these procedures comprises five successive steps:

Step 1

At the latest, when the plant construction license application is filed, the operator sends the
ministers in charge of the environment and of industry a preliminary study. The purpose of this
study is to prepare processing of the release license application. It contains indications as to the
type, extent and conditions of releases concerning the normal operation of the nuclear
installation, together with any available information concerning other radioactive effluent
releases which exist or are foreseeable.

The ministers in charge of the environment and of industry, after possibly having requested
amplification of the study, send the preliminary study to the other ministers concerned,
especially the minister in charge of health, who seeks the advice of the central service for
protection against ionizing radiation (SCPRI).

Step 2

The ministers in charge of the environment and of industry give their decision relative to
consideration of the preliminary study in view of observations from other ministers concerned
and the advice of the SCPRI. The operator is notified and may then proceed to file its release
license application.

Step 3
At least one year before the first releases are due to take place, the radioactive release
authorization application accompanied by the final study, is sent by the operator to the ministers
in charge of the environment and of industry, who forward it to the other ministers concerned,
especially the minister in charge of health, who again requests the advice of the SCPRI.

Step 4

The application file, which now includes the SCPRI advice mentioned above, an explanatory
document and an environmental impact report, is sent to the prefect of the department which
will be affected by the releases, for investigation in the local context. To this end, the prefect of
the department calls an administrative conference between the departmental services
concerned and opens a public inquiry.

Step 5

Releases are authorized by an interministerial order, signed by the ministers in charge of the
environment, industry and health. In the case of releases of radioactive liquid effluents in regions
bordering the sea or estuaries, the order is also signed by the minister in charge of the sea.
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2. GENERAL TECHNICAL RULES

THE REGULATORY

PYRAMID

DESIGN ANIBONSTRUCTION

ES
PROVED BY THE

OVERNMENTAL

UTHORITIES 1

In France, as in all countries implementing a nuclear power programme, there are various
categories of documents concerning technical nuclear safety. These are summarized below, in
order of increasing detail: the first are very general documents, extensive in scope but excluding
technical detail, the last are, on the contrary, highly detailed documents on very specific topics
of which the application is consequently less stringent than that of the general regulations.

2.1. GENERAL TECHNICAL REGULATIONS

In accordance with article 10 bis of the decree of 11th December 1963 (modified), these general
regulations concern major technical fields and define those in charge of their implementation.

These technical regulations have been developed in two areas:

- pressure vessels, with the order of 15th June 1970, concerning pre-stressed concrete nuclear
reactor vessels and the order of 26th February 1974, applying pressure vessel regulations to
the nuclear steam supply systems of water-cooled reactors,

- quality, with the order of 10th August 1984, concerning the quality of the design, construction
and operation of nuclear installations.

2.2. BASIC SAFETY RULES

The DSIN issues basic safety rules on various technical subjects. These basic safety rules
constitute recommendations, intended to define, for nuclear plant operators, technical safety
aims to be achieved in different fields and the accepted practice deemed compatible with these
aims.

The basic safety rules are not, strictly speaking, regulatory dccuments. An operating
organization may always decide not to adopt the provisions laid down in a basic safety rule,
providing it can demonstrate that the technical safety aims underlying the rule can be achieved
by alternative means, which it has to propose.

Rules laid down in this context are particularly flexible, allowing for the evolution of regulatory
practice wherever necessary to reflect new developments in know-how.
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BASIC SAFETY RULES (and equivalent documents)
CONCERNING PRESSURIZED WATER REACTORS

l.2.a Hazard related to
aircraft crashes (5.8.1980).
l.2.b Risks of emission of
missiles following bursting of
turbogenerator sets
(5.8.1980).
l.2.c Calculation of seismic
motions to be considered in
technical safety analysis of
installations (1.10.1981).
l.2.d Evaluation of potential
hazards presented by the
nearby industrial environment
and transportation routes
(7.5.1982).
l.2.e Hazards related to
external flooding (12.4.1984).
l.3.a Application of the single
failure criterion in technical
safety analyses (5.8.1980).
l.3.b Seismic instrumentation
(8.6.1984).
I.3.C Site geological and
geotechnical studies,
determination of soil
characteristics and soil
response studies (1.8.1985).
ll.2.2.a Design of the
containment spray system
(revision 1 dated
31.12.1985).
11.3.8 Construction and
operation of the main
secondary cooling system of

all series of 900 MWe and
1300 MWe reactors
(8.6.1990).
IV.1 .a Classification of
mechanical components,
electrical systems, civil
engineering structures and
works (21.12.1984).

IV.2.a Requirements to be
taken into account when
designing technical safety-
related mechanical
components conveying or
containing pressurized fluid
and classified in level 2 or 3
(21.12.1984).

IV.2.b Requirements to be
taken into account in the
design, qualification, startup
and operation of electrical
equipment for technical
safety-related electrical
systems (31.7.1985).

V.1.a Determination of
radioactivity released from
fuel to be considered in
technical safety analysis
accident studies (18.1.1982).

V.1.b Meteorological
instrumentation (10.6.1982).

V.2.C General rules
applicable to the construction
of mechanical equipment

(revision 1 dated 12.6.1986).

V.2.d General rules
applicable to the construction
of electrical equipment
(revision 1 dated 23.9.1986).

V.2.e General rules
applicable to the construction
of fuel assemblies (revision 1
dated 25.10.1985, revision 2
dated 14.12.1990).

V.2.f General rules applicable
to fire protection
(28.12.1982).

V.2.g Seismic design
calculations for civil
engineering works
(31.12.1982).

V.2.h General rules
applicable to civil engineering
works (revision 1 dated
13.10.1988).

V.2.j General rules for fire
protection (dated 20.11.1988)
N4.

Conclusion of examination
of document entitled:
design and construction
rules of PWR power plants
(rules concerning 900 MWe
reactor procedures):

SIN note 3130/84 (13.06.1984).

BASIC SAFETY RULES (and equivalent documents)

CONCERNING NUCLEAR RESEARCH REACTORS

Meteorological instrumentation: SIN note A 4212/83 (12.8.1983).

Rule concerning purification devices for nuclear research reactor ventilation systems
(4.8.1986).

Rule concerning fire protection (1.7.1991).
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BASIC SAFETY RULES (and equivalent documents)
CONCERNING NUCLEAR INSTALLATIONS

OTHER THAN NUCLEAR REACTORS

1.2 Technical safety aims and
design basis for surface
installations intended for the
long-term storage of short or
medium half-life solid
radioactive waste, of low or
medium specific activity
(revision 1 dated 19 6 1984)

I.3.C Prevention of cnticality
hazards (18 10 1984)

I 4.a Fire protection
(28 2 1985)

III.2 a General rules
applicable to the production,
control, processing,
packaging and storage of
various types of waste
resulting from pressurized
water reactor fuel processing
(24 9 1982)

III.2 b Special rules
applicable to the production,
control," processing,
packaging and storage of
high activity vitrified waste,
resulting from pressurized
water reactor fuel processing
(12 11 1982)

111.2 c Spécial rules
applicable to the production,
control, processing,
packaging and storage of
low or medium activity
bitumen solidified waste,
resulting from pressurized .
water reactor fuel processing
(5 4 1984)

lll.2.d Special rules
applicable to the production,
control, processing,
packaging and storage of *

cement solidified waste
resulting from pressurized
water reactor fuel processing
(1 2 1985)
lll.2.e Prerequisites for
acceptance of packages of
encapsulated solid waste
intended for surface disposal
(31 10 1986)
III.2 f Determination of goals
to be sought in the design
and construction phases of
deep geological formation
radioactive waste
repositories to ensure
technical safety after the
repository operating period
(10 06 1991)

Meteorological instrumentation
SIN note ref A 4212/83
(12.8.1983).

2.3. CODES AND STANDARDS OF THE FRENCH NUCLEAR INDUSTRY

French regulatory practice with respect to technical safety requires the operating organization to
submit a document defining the overall set of rules, codes and standards corresponding to the
industrial practice it intends to adopt for the design, construction and putting into service of
technical safety-related nuclear installation components.

The French nuclear industry defines such codes and standards, known as the "Règles de
conception et de construction" (RCC) (design and construction rules).

Certain of these rules are drawn up and published by the French association for the design and
construction rules for nuclear steam supply system equipment (AFCEN), which is formed by
Electricité de France, Framatome and Novatome.

Preparation of these detailed documents is beyond the scope of the DSIN. The latter
nevertheless carries out a detailed review of the RCCs (and their successive revisions) in order
to ensure that they comply with French practices considered acceptable in the context of the
authorizations relative to each installation, the general technical regulations and the basic safety
rules.
Upon completion of this review, and after consideration of any observations, the DSIN forwards
its conclusions to the operating organization.
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CONCLUSIONS OF APPRAISALS BY THE NUCLEAR INSTALLATIONS SAFETY
DIRECTORATE OF DESIGN AND CONSTRUCTION RULES

VOLUME

RCC-P

RCC-P 1300

RCC-M

RCC-G

RCC-C

RCC-E

RCC-I

RCC-I N4

ISSUE

January 1984

October 1985

July 1984

October 1985
October 1988

September 1989

February 1981
February 1981

(revised in December 1982 and July 1984)

May 1982
July 1983

November 1988

REFERENCE

SIN letter 3110/84

SIN letter 1064/86

RFS V.2.C (revision 1)

RFS V.2.h
RFSV.2.h(revision1)

RFS V.2.e (revision2)

RFS V.2.d
RFS V.2.d (revision 1)

RFS V.2.f
SIN letter 4141/84

RFS V.2.J

DATE

13.06.84

16.04.86

12.06.86

04.06.86
13.10.88

14.12.90

28.12.82
23.09.86

28.12.82
25.07.84

20.11.88
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1. DEFINITION OF BASIC NUCLEAR INSTALLATIONS

Nuclear installations cover highly diversified activities: power stations, uranium enrichment, fuel
production and reprocessing plants, facilities of various sizes located in nuclear research
centres, as well as hospitals or industries where radioactive elements are used.
Special regulations have been drawn up to ensure that installations are built and operated under
satisfactory general safety conditions. In terms of regulations, they are classified in different
categories which correspond to relatively restrictive procedures.
Basic nuclear installations represent the category which covers practically all large installations
corresponding to the conditions of the decree of 11th December 1963, modified by the decrees
of 27th March 1973, 23rd April 1985 and 19th January 1990.
The other nuclear installations are those classified for protection of the environment, which
correspond to the conditions of the law of 19th July 1976:
- installations subject to authorization,
- installations subject to notification.
The classification of nuclear installations into different categories is summarized in the following
tables. Corresponding classification criteria were defined in terms of the assignment of the installation,
the quantity and the radiotoxicity group of materials handled, the quality of material containment (in
particular for the use of radioactive sources) and the amount of fissile material present (criticality risk).
The basic nuclear installations category also includes particle accelerators which correspond to the
conditions of the ministerial order of 27th April 1982, and all nuclear reactors.

ACTIVITY LIMITS FOR CLASSIFICATION OF NUCLEAR INSTALLATIONS OTHER THAN
NUCLEAR REACTORS AND PARTICLE ACCELERATORS

ALL RADIOACTIVE MATERIALS
SPECIFIC CASE OF

"SEALED" SOURCES

Preparation
Transformation

Fabrication
Packaging

Use

Storage
Disposal

Use
Storage
Disposal

Radiotoxicity groups

1 2 3

Radiotoxicity groups

1 2 3

Radiotoxicity groups

1 2 3

3.7 TBq

BASIC NUCLEAR INSTALLATIONS

37TBq 370 TBq 37 TBq 370 TBq 3 700 TBq 370 TBq 3 700 TBq 37 000 TBq

CLASSIFIED INSTALLATIONS SUBJECT TO LICENSING

0.37 CBq L 3.7 CBq 37 CBq 3.7 CBq 37 CBq 370 GBq 37 CBq 370 GBq 3 700 GBq

•S"-2
> H

3.7 MBq 37 MBq

CLASSIFIED INSTALLATIONS SUBJECT TO NOTIFICATION

370 MBq 37 MBq 370 MBq 3 700 MBq 370 MBq 3 700 MBq 37 000 MBq
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FISSILE MATERIALS

Plutonium
239

0.375 kg

Uranium
233

0.375 kg

Uranium
235

BASIC NUCLE

0.600 kg

CLASSIFIED

Enriched uranium
(235U content

greater than 6 %)

\R INSTALLATIONS

0.600 kg

INSTALLATIONS

Enriched uranium
("!U content

between 1 % and 6 %)

1.2 kg

When radioactive materials belong to several groups (or when the fissile materials are of
different types), the installation shall be classified in the category for which the sum of the
fractions obtained by dividing the activity (or mass) of each of the materials involved by the
corresponding limit is equal to or greater than unity.

86 TECHNICAL NUCLEAR SAFETY



2. LIST OF BASIC NUCLEAR INSTALLATIONS IN FRANCE
In application of the modified decree of 11th December 1963, the minister in charge of industry
(represented by the DSIN) updates the list of basic nuclear installations.

On December 1st 1991, this list was as follows:

LIST OF BASIC NUCLEAR INSTALLATIONS

LIST
No.

1

2

3

6

7

18

19

20

21

22

24

25

28

29

32

33

34

NAME OF INSTALLATION
(location)

ARDENNE NUCLEAR POWER
STATION (CHOOZ A)
08600 Civet

RADIOACTIVE WASTE REPRO-
CESSING INSTALLATION
08600 Civet

FUEL STORAGE
INSTALLATION
08600 Civet

CHINONA2.
37420 Avoine

CHINONA3
37420 Avoine

ULYSSE (Saciav)
91191 G if-sur-Yvette Cedex

MEI.USINE
38041 Grenoble Cedex

SII.OE
38041 Grenoble Cedex

SILOETTE
38041 Grenoble Cedex

"PEGASE" TEMPORARY
STORAGE
INSTALLATION
(Cadarache)
13115 Saint-Paul-lez-Durance

CABRI and SCARABEE
(Cadarache)
13115 Saint-Paul-lez-Durance

RAPSODIE (Cadarache)
13115 Saint-Paul-lez-Durance

EL 4 - MONTS D'ARREE
NUCLEAR POWER STATION
Brennilis, 29218 Huelgoat

Artificial Radioisotope
Production Plant (Saciav)
91191 Gif-sur-Yvette Cedex

Plutonium Technology
Workshop (Cadarache)
13115 Saint-Paul-lez-Durance

SPENT FUEL REPROCESSING
PLANT (UP 2 and AT 1)
(La Hague)
50107 Cherbourg

SOLID WASTE REPROCESSING
PLANT
92265 Fontenay-aux-Roses

PLANT
OPERATOR

SENA

SENA

SENA

EDF ;...

EDF

CEA

CEA

CEA

CEA

CEA

CEA

CEA

CEA

CEA
(Oris

Industrie)

CEA

COGEMA

CEA :

TYPE OF
INSTALLATION

Reactor

Reactor

Reactor

Reactor

Reactor

Reactor

Reactor

Storage of
radioactive
materials

Reactors

Reactor

Reactor

Production or
transformation

of
radioactive
materials

Production or
transformation

of
radioactive
materials

Transformation
of

radioactive
materials

Transformation
of

radioactive
materials

Declared
on

15.01.64

11.02.66

11.02.66

29.01.64

29.01.64

27.05.64

27.05.64

27.05.64

27.05.64

27.05.64

27.05.64

27.05.64

27.05.64

27.05.64

27.05.64

27.05.64

Authorized
on

17.04.80

J.O.

27.04.80

REMARKS

Attached to
No.1

Decommissioned
14.06.85

Decommissioned
15.06.90

Former reactor,
decommissioned

19.12.75
Modification

under the
decree of
04.09.89

(J.O. of 8.9.89)

Decommissioned
15.04.83

Decommissioned
31.04.85

Change of plant
operator, Decree

of 09.09.78.
j.O. of

19.08.78
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LIST OF BASIC NUCLEAR INSTALLATIONS (Continued)

LIST
No.

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

52

NAME OF INSTALLATION
(location)

FLUID WASTE MANAGEMENT
ZONE
(Saclay)
91191 Cif-sur-Yvette Cedex

SOLID WASTE REPROCESSING
STATION
38041 Grenoble Cedex

SOLID WASTE REPROCESSING
STATION (Cadarache)
13115 Saint-Paul-lez-Durance

SOLID WASTE REPROCESSING
STATION (La Hague)
50107 Cherbourg

MASURCA (Cadarache)
13115 Saint-Paul-lez-Durance

ISIS - OSIRIS (Saclay)
91191 Gif-sur-Yvette Cedex

HARMONIE (Cadarache)
13115 Saint-Paul-lez-Durance

EOLE (Cadarache)
13115 Saint-Paul-lez-Durance

LINEAR ACCELERATOR
(Saclay)
91191 Gif-sur-Yvette Cedex

STRASBOURG UNIVERSITY
REACTOR
67037 Strasbourg Cedex

BUGEY NUCLEAR POWER
STATION (Unit 1)
01980 Loyettes

SAINT-LAURENT-DES-EAUX
NUCLEAR POWER
STATION
(Units AI and A2)
41220 La-Ferté-Saint-Cyr

ELAN II B (La Hague)
50107 Cherbourg

SATURN SYNCHROTRON
(Saclay)
91191 Gif-sur-Yvette Cedex

HIGH ACTIVITY LABORATORY
(Saclay)
91191 Cif-sur-Yvette Cedex

SPENT FUEL TEST
LABORATORY (LECI)
(Saclay)
91191 Gif-sur-Yvette Cedex

ENRICHED URANIUM FACILITY
(Cadarache)
13115 Saint-Paul-lez-Durance

PLANT
OPERATOR

CEA

CEA

CEÀ

COGEMA

CEA

CEA

CEA

CEA

CEA

IN2P3

EDF

EDF

COGEMA

CEA

CEA

CEA

CEA

TYPE OF
INSTALLATION

Transformation
of

radioactive
materials

Transformation
of

radioactive
materials

Transformation
of

radioactive
materials i

Transformation
of

radioactive ;
materials

Reactor

Reactors

Reactor

Reactor

Particle
accelerator

Reactor

Reactor

Reactors

Transformation
of

radioactive
materials

Particle
accelerator

Use of
radioactive
materials

Use of
radioactive
materials

Production
of

radioactive
materials

Declared
on

27.05.64

27.05.64

27.05.64

27.05.64

17.02.67

08.01.68

08.01.68

08.01.68

Authorized
on

14.12.66 '!

08.06.65

08.06.65 I

23.06.65

08,10.65 :

25.06.65

22.11.68 jj

22.11.68 'j

|

03.11.67 Ï

ij

j

[I

I

j

j
lj

J . O .

15.12.66

12.06.65

12.06.65

28 &
29.06.65

13.10.65

01.07.65

24.11.68

24.11.68

09.11.67

REMARKS

Change of plant
operator. Decree

of 09.08.78.
J.O.

of 19.08.78

Reactor A1
decommissioned

on 18.04.90

Change of plant
operator.
Decree

of 09.08.78.
J.O.

of 19.08.78

Extended
decree of
22.02.88

J.O.
of 24.02.88
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LIST OF BASIC NUCLEAR INSTALLATIONS (Continued)

LIST
No.

53

54

55

56

57

59

60

61

63

65

66

67

68

71

72

73

NAME OF INSTALLATION
(location)

ENRICHED URANIUM AND
PLUTONIUM STORAGE UNIT
(Cadarache)
13115 Saint-Paul-lez-Durance

CHEMICAL PURIFICATION
LABORATORY
(Cadarache)
13115 Saim-Paul-iez-Durance

ACTIVE FUEL EXAMINATION
LABORATORY (LECA)
(Cadarache)
13115 Saint-Paul-lez-Durance

RADIOACTIVE WASTE
STORAGE UNIT
(Cadarache)
13115 Sainl-Paul-lez-Durance .

PLUTONIUM CHEMISTRY
LABORATORY (Building 18)
92265 Fontenay-aux-Roses

PLUTONIUM-BASED FUEL
TEST LABORATORY
92265 Fontenay-aux-Roses

NUCLEAR MATERIALS TESTING
AND ANALYSIS LABORATORY
38041 Grenoble Cedex

VERY HIGH ACTIVITY
LABORATORY (LAMA)
38041 Grenoble Cedex

FUEL ELEMENT
PRODUCTION PLANT
26104 Romans-sur-Isère

NUCLEAR FUEL PRODUCTION
pi AMTrLnIN 1
38113 Veurey-Voroise

SOLID WASTE STORAGE
INSTALLATION
(Cenlre de la Manche)
50107 Cherbourg

HIGH FLUX REACTOR
38041 Grenoble Cedex

IRRADIATION INSTALLATION
(Dagneux)01120Montluel

PHENIX POWER STATION
(Marcoule)
30205 Bagnols-sur-Cèze

SOLID RADIOACTIVE WASTE
MANAGEMENT ZONE (Saclay)
91191 Gif-sur-Yvette Cedex

RADIOACTIVE WASTE
STORAGE INSTALLATION
92265 Fontenay-aux-Roses

PLANT
OPERATOR

CEA

CEA

CEA

. CEA

. CEA

CEA ...

CEA

CEA

FBFC

SICN

" CEA
(ANDRA)

Max Von .
Laue.
Paulr dill

iangevin
Inst i tute -••

Conser-
v a t o m e

CEA

CEA

CEA

TYPE OF
INSTALLATION

Storage of
radioactive
materials

Transformation
of

radioactive
materials

Use of
radioactive
materials

Storage of
radioactive
materials

Use of .
radioactive
materials

Use of
radioactive
materials

Use of
radioactive
materials

Use of '
radioactive
materials

Production
of

radioactive
materials

Laboratory

Storage of
radioactive
materials

Reactor

Use of
radioactive
materials

Reactor

Storage or
disposal

of
radioactive
materials

Storage or
disposal

of
radioactive
materials

Declared
on

08.01.68

08.01.68

08.01.68

08.01.68

08.01.68

08.01.68

08.01.68

08.01.68

09.05.67

27.10.67

Authorized
on

19.06.69

19.06.69

20.07.71
15.06.78

31.12.69

14.06.71

14.06.71

J.O.

22.06.69

22.06.69

25.07.71
27.06.78

09.01.70

22.06.71

22.06.71

REMARKS

Extendeed
decree of
04.09.89

J.O. of 08.09.89

Increase in maximum
activity of the

irradiation source

CONTROL BY THE GOVERNMENTAL AUTHORITY IN FRANCE 89



LIST OF BASIC NUCLEAR INSTALLATIONS (Continued)

LIST
No.

74

75

77

78

79

80

81

84

85

86

87

88

89

90

91

92

NAME OF INSTALLATION
(location)

STORAGE OF IRRADIATED
GRAPHITE JACKETS
41220 La-Ferte-Saint-Cyr

FESSENHEIM NUCLEAR
POWER STATION
(Units 1 and 2)
68740 Fessenheim

POSEIDON - CAPRI
IRRADIATION INSTALLATIONS
(Saclay)
91191 Gif-sur-Yvette Cedex

BUGEY NUCLEAR POWER
STATION (Units 2 and 3)
01980 Loyettes

TEMPORARY DECAY STORAGE
38041 Grenoble Cedex

HIGH ACTIVITY OXIDE
WORKSHOP (La Hague)
50107 Cherbourg

FUEL ASSEMBLY
FABRICATION WORKSHOP
(Saclay)
91191 Cif-sur-Yvette Cedex

DAMPIERRE NUCLEAR POWER
STATION (Units 1 and 2)
45570 Ozouer-sur-Loire

DAMPIERRE NUCLEAR POWER
STATION (Units 3 and 4)
45570 Ozouer-sur-Loire

BLAYAIS NUCLEAR POWER
STATION (Units 1 and 2)
33820 Saint-Ciers-sur-Gironde

TRICASTIN NUCLEAR POWER
STATION (Units 1 and 2)
26130 Saint-Paul-Trois-Chateaux

TRICASTIN NUCLEAR POWER
STATION (Units 3 and 4)
26130 Saint-Paul-Trois-Chateaux

BUGEY NUCLEAR POWER
STATION (Units 4 and 5)
01980 Loyeites

PELLET FABRICATION
WORKSHOP
38113 Veurey-Voroize

CREYS-MALVILLE NUCLEAR
POWER STATION
38510 Morestel

PHEBUS (Cadarache)
13115 Saint-Paul-lez-Durance

PLANT
OPERATOR

EDF

EDF

CEA

EDF

CEA

COGEMA

CEA

EDF

EDF

EDF

EDF

EDF

EDF

SICN

NERSA

CEA

TYPE OF
INSTALLATION

Storage or
disposal

of
radioactive
materials

Reactors

Use of
radioactive
materials

Reactors

Storage or
disposal of
radioactive
materials

Transformation
of

radioactive
materials

Fabrication
of

radioactive
materials

Reactors

Reactors

Reactors

Reactors ;

Reactors

Reactors

Fabrication
of

radioactive
materials

Reactor

Reactor

Declared
on

Authorized
on

14.06.71

03.02.72

07.08.72

20.11.72

20.12.72

17.01.74

19.03.75
26.07.83

14.06.76

14.06.76

14.06.76

02.07.76

02.07.76

27.07.76

27.01.77

12.05.77

05.07.77

j .O .

22.06.71

10.02.72

15.08.72

26.11.72

01.02.73

05.02.74

25.03.75
03.08.83

19.06.76

19.06.76

19.06.76

04.07.76

04.07.76

17.08.76

29.01.77

28.05.77

19.07.77

REMARKS

Change of
operator. Decree

of 28.06.84
J.O. of

06.07.84

Change of plant
operator. Decree

of 09.08.78
J.O. of

19.08.78

Installation
extended

Decree modified
of 14.10.86

J.O.
of 17.10.86

Perimeter
modified
Decree of
24.07.85

J.O. of 31.07.85.

Decree modified
of 27.08.91
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LIST OF BASIC NUCLEAR INSTALLATIONS (Continued)

LIST
No.

93

94

95

96

97"

98

99

100

101

102

103

104

105

106

107

108

109

NAME OF INSTALLATION
(location)

URANIUM ISOTOPE
SEPARATION PLANT
26702 Pierrelatle Cedex

IRRADIED MATERIAL
WORKSHOP (Chinon)
37420 Avoine

MINERVE (Cadarache)
13115 Saint-Paul-lez-Durance

CRAVELINES NUCLEAR POWER
STATION (Units 1 and 2)
59820 Cravelines

GRAVELINES NUCLEAR POWER
STATION (Units 3 and 4)
59820 Cravelines

NUCLEAR FUEL PRODUCTION
UNIT
26104 Romans-sur-Isère

CHINON INTERREGIONAL
STORAGE UNIT
37420 Avoine

SAINT LAURENT NUCLEAR
POWER STATION
(Units B1 and B2)
41220 La-Ferté-Sainl-Cyr

ORPHEE (Saclay)
91191 G if-sur- Yvette Cedex

BUCEY INTERREGIONAL
STORAGE UNIT
01980 Loyettes

PALUELS NUCLEAR POWER
STATION (Unit 1)
76450 Cany-Barville

PALUEL NUCLEAR POWER
STATION (Unit 2)
76450 Cany-Barville

"COMURHEX" URANIUM
HEXAFLUORIDE PREPARATION
PLANT
Saint-Paul-Trois-Chateaux

ORSAY LINEAR ACCELERATOR •
91405 Orsay Cedex

CHINON NUCLEAR POWER
STATION
(Units B1 and B2)
37420 Avoine

FLAMANVILLE NUCLEAR
POWER STATION (Unit 1)
50830 Flamanville

FLAMANVILLE NUCLEAR
POWER STATION (Unit 2)
50830 Flamanville

PLANT
OPERATOR

Eurodif
Production

EDF

CEA

.EDF

EDF

FBFC

EDF

• EDF

CEA

. ~ EDF

EDF

EDF

COMURHEX

CNRS

EDF

EDF

EDF

TYPE OF
INSTALLATION

Transformation
of

radioactive
materials

Use of
radioactive
materials

Reactor

Reactors

Reactors

Production
of

radioactive
materials

Storage
of

radioactive
materials

Reactors

Reactor

Storage
of

radioactive
materials

Reactor

Reactor

Transformation
of

radioactive
materials

Particle
accelerator

Reactors

Reactor

Reactor

Declared
on

22.03.79

Authorized
on

08.09.77

15.04.85

21.09.77

24.10.77

24.10.77

02.03.78

02.03.78

08.03.78

08.03.78

15.06.78

10.11.78

10.11.78

04.12.79

21.12.79

21.12.79

|.O.

10.09.77

19.04.85

27.09.77

26.10.77

26.10.77

10.03.78

11.03.78

21.03.78

21.03.78

27.06.78

14.11.78

14.11.78

08.12.79

26.12.79

26.12.79

REMARKS

Perimeter modified
Decree of 22.06.84

J.O. of 30.06.84

Installation
modified

Classified
"secret"

until 31.12.78

Change of
operator.
Decree of
08.07.85

|.O. of 12.07.85
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LIST OF BASIC NUCLEAR INSTALLATIONS (Continued)

LIST
No.

110

111

112

113

114

115

116

117

118

119

120

121

122

123

58

NAME OF INSTALLATION
(location)

BLAYAIS NUCLEAR POWER
STATION (Units 3 and 4)
33820 Saint-Ciers-sur-Cironde

CRUAS NUCLEAR POWER
STATION (Units 1 and 2)
07350 Cruas

CRUAS NUCLEAR POWER
STATION (Units 3 and 4)
07350 Cruas

NATIONAL HEAVY ION
ACCELERATOR (CANIL)
(CANIL)
14021 Caen Cedex

PALUEL NUCLEAR POWER
STATION (Unit 3)
76450 Cany-Barville

PALUEL NUCLEAR POWER
STATION (Unit 4)
76450 Cany-Barville

PLANT FOR REPROCESSING
OF SPENT FUEL ELEMENTS
FROM PWRs
"UP 3" (La Hague)
50107 Cherbourg

PLANT FOR REPROCESSING
OF SPENT FUEL ELEMENTS
FROM PWRs
"UP 2 800" (La Hague)
50107 Cherbourg

SOLID WASTE AND
FLUID WASTE REPROCESSING
STATION "STE3"
50107 Cherbourg

SAINT-ALBAN / SAINT-MAURICE
NUCLEAR POWER STATION (Unit 1)
38550 Le-Peage-de-Roussillon

SAINT-ALBAN/SAINT-MAURICE
NUCLEAR POWER STATION (Unit 2)
38550 Le-Péage-de-Roussillon

CADARACHE IRRADIATION
UNIT (IRCA)
13115 Saint-Paul-lez-Durance

GRAVELINES NUCLEAR POWER
STATION (Units 5 and 6)
59820 Gravelines

NUCLEAR FUEL EXPERIMENTAL
PRODUCTION AND TESTING
LABORATORY (LEFCA)
(Cadarache)
13115 Saint-Paul-lez-Durance
58

PLANT
OPERATOR

EDF

EDF

EDF

GANIL
Consortium

EDF

EOF

COCEMA

COGEMA

COGEMA

EDF

EOF

CEA

EDF

CEA

TYPE OF
INSTALLATION

Reactors

Reactors

Reactors

Particle
accelerator

Reactor

Reactor

Transformation
of

radioactive
materials

Transformation
of

radioactive
materials

Transformation
of

radioactive
materials

Reactor

Reactor

Use of
radioactive
materials

Reactors

Fabrication
of

radioactive
materials

Declared
on

Authorized
on

05.02.80

08.12.80

08.12.80

22.12.80

03.04.81

03.04.81

12.05.81

12.05.81

12.05.81

12.11.81

12.11.81

16.12.81

18.12.81

23.12.81

[1

J.O.

14.02.80

31.12.80

31.12.80
!

Î10.01.81

•05.04.81

05.04.81

16.05.81

i

16.05.81

j

'16.07.81

15.11.81

15.11.81

18.12.81

20.12.81

26.12.81

REMARKS
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LIST OF BASIC NUCLEAR INSTALLATIONS (Continued)

LIST
No.

128

129

130

131

132

133

134

135

136

.137

138

139

140

141

142

143

144

145

146

147

NAME OF INSTALLATION
(location)

BELLEVILLE (Unit 2)
18240 Léré

NOCENT(Uniti)
10400 Nogent-sur-Seine

NOGENT(Unit2)
10400 Nogent-sur-Seine

FUEL FABRICATION PLANT
26701 Pierrelatte Cedex

CHINON (Units B3 and B4)
37420 Avoine

CHINON AI D
37420 Avoine

URANIUM STORAGE
13140 Miramas

GOLFECH(UniM)
82400 Golfech

PENLY(Uniti)
76370 Neuville-.lès-Dieppe

CATTENOM(Unit4)
57570 Cattenom

URANIUM PURIFICATION AND
RECOVERY PLANT (Tricastin)
26130 Saint-Paul-Trois-
Chateaux

CHOOZB(UniM)
08600 Givet

PENLY(Unit2)
76370 Neuville-les-Dieppe

ON-SITE SPENT FUEL
STORAGE UNIT
(Creys-Malville)
38510 Morestel

GOLFECH (Unit 2)
82400 Golfech

NUCLEAR MAINTENANCE
UNIT(SOMANU)
59600 Maubeuge

. CHOOZ B (Unit 2)
08600 Givet

IRRADIATION UNIT
45190 Beaugency

AMPHYTRION
Z.I. deMonlifant
85700 Pouzauges

GAMMASTER
M.I.N. 712
13323 Marseille Cedex 14

PLANT
OPERATOR

EDF

EDF

EDF

FBFC

EDF

EDF

COGEMA

EDF

EDF

EDF

SOCATRI

EDF

EDF

NERSA

EDF

SOMANÙ

.EDF

Conser-..
vatome

AMPHY-
TRION

GAM-
MASTER

TYPE OF
INSTALLATION

Reactor

Reactor

Reactor

Nuclear fuel
production

plant

Reactors

Storage or
disposal of
radioactive
materials

Storage or
disposal of
radioactive
materials

Reactor

Reactor

Reactor

Plant

Reactor

Reactor

Storage or
disposal of
radioactive
materials

Reactor

Nuclear .
maintenance

Reactor

Use of
radioactive
materials

lonization
installation..

lonization
installation

Declared
on

Authorized
on

15.09.82

28.09.82

28.09.82

07.09.82

07.10.82

11.10.82

16.11.83

03.03.83

23.02.83

29.02.84

22.06.84

09.10.84

09.10.84

24.07.85

31.07.85

18.10.85

18.02.86

19.06.86

30.01.89

30.01.89

|.O.

16.09.82

30.09.82

30.09.82

09.09.82

10.10.82

16.10.82

19.11.83

06.03.83

26.02.83

03.03.84

30.06.84

13.10.84

13.10.84

31.07.85

07.08.85

22.10.85

25.02.86

25.06.86

31.01.89

31.01.89

REMARKS

Change of operator
Decree of
18.10.85

J.O. 26.10.85

Former reactor
decommissioned

16.04.73 .
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LIST OF BASIC NUCLEAR INSTALLATIONS (Continued)

LIST .
No.

148

149

150

151

152

NAME OF INSTALLATION
(location)

ATALANTE
CEN VALRHO
BP171
30205 Bagnols-sur-Cèze

AUBE DEPARTMENT
REPOSITORY SITE (CSA)
rue du Plessis
Soulaines Dhuys
10200 Bar-sur-Aube

AC 25
URANIUM METAL AND
HEXAFLUORIDE
CONVERSION COMPANY
(COMURHEX)
26130 Saint-Paul-Trois-.
Chateaux

MELOX
FUEL FACILITY
BP2
30200 Chusclan

NORMANDY PRESERVATION
AND STERILISATION COMPANY
(SNCS)
Route de Paris - Osmanville
14230 Isigny-sur-Mer

PLANT
OPERATOR

CEA

CEA
(ANDRA)

COMURHEX

COGEMA

SNCS

TYPE OF
INSTALLATION

Research
and

development
laboratory

for studying

production

actinides

Surface
repository

for
radioactive
substances

Transformation
of

radioactive
substances

Fabrication
of

radioactive
substances

lonization
installation

Declared
on

Authorized
on

19.07.89

04.09.89

04.09.89

21.05.90

19.10.90

J.O.

31.01.89

;06.09.89

07.09.89

22.05.90

18.10.90

REMARKS

The missing numbers correspond to installations included in previous versions of the list but which do not constitute basic nuclear installations or are
no longer of the same nature (new basic nuclear installations).

!•
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