
















 significant level of exposure. The presence of radionuclides
used in nuclear medicine may occasionally be detected in
major rivers or in city sewage treatment plants. The associa-
ted doses are evaluated at a few microSieverts for the indivi-
duals most heavily exposed.

INTERNATIONAL CONFERENCE ON THE RADIATION
 PROTECTION OF RADIOTHERAPY PATIENTS

From 2 to 4 December 2009, with the support of the WHO,
IAEA and the European Commission, and with the participa-
tion of numerous organisations and professional and patient
associations, ASN organised the first international conference
on the radiation protection of radiotherapy patients, in
Versailles. The debates between the 330 participants from
34 countries stressed the crucial role of radiotherapy in the
treatment of cancers, the importance of mastering the new
technologies, particularly through training and through an
independent evaluation of initial deployment by professio-
nals, the need to promote and develop quality assurance,
operating experience feedback and the safety culture, and the
necessary involvement of the patients and their associations
in treatment safety. ASN will propose that these conclusions
be incorporated into the national radiotherapy action plan set
up by the Ministry for Health.

NON-MEDICAL USES OF IONISING
 RADIATIONS
Industry, research and many other sectors use sources of ioni-
sing radiations in a wide variety of applications, from indus-
trial irradiation, to non-destructive testing, to detecting lead
in paint.

Given this diversity, the safety of workers, the public and the
environment in particular entails management of the sources

and monitoring of their possession, utilisation and disposal,
from manufacture to retirement.

HIGHLIGHTS OF 2009
Because of the equipment used and the intervention condi-
tions, ASN sees industrial radiology as an activity with high
stakes in terms of radiation protection and sees it as a priority.

ASN considers that the extent to which companies take
account of the risk of worker exposure to ionising radiations
varies widely and that there is still room for improvement, in
particular through improved coordination between clients
and contractors in preparing the work and in allowing effec-
tive preventive measures to be taken.

REGULATION OF ACTIVITIES

Industrial and research activities are subject to the require-
ments of the Public Health Code. They must offer radiation
protection guarantees and take account of the justification,
optimisation and limitation principles. They must be licensed
by the authorities.

In 2009, the ASN Commission adopted several decisions ten-
ding to simplify and harmonise the licensing procedures,
with implementation of a scale of risks.

ASN also adopted a number of approved decisions, conclu-
ding its work to implement a system of notification for the
non-medical field, in particular with regard to certain veteri-
nary radio-diagnostic devices. This should lead to a better
balance between those activities requiring notification and
those requiring authorisation, thus making the regulatory
requirements better aligned with the radiation protection
stakes involved.

With respect to justification, ASN produced a draft
Government order in 2009, and two draft decisions, propo-
sing and regulating gradual replacement of ion smoke detec-
tors. While several years ago, these systems were justified on
the basis of their benefits for human safety, other detection
technologies (particularly optical) are now available and com-
ply with fire detection regulations and standards.

CONDUCTING AN INVENTORY AND SUPPORTING
 REGULATORY COMPLIANCE

In 2009, ASN continued the search, started in 2007, for unau-
thorised suppliers of products in France. More than 10 com-
panies were thus identified and were sent an information let-
ter reminding them of the regulations applicable in France.

In 2009, ASN took steps to inventory the radioactive sources
present in equipment in the national defence sector. This sur-
vey discovered a number of unauthorised suppliers, particu-
larly in the aeronautical industry. All parties concerned have
begun to take steps to comply with the regulations. In 2009,
ASN continued with its educational measures to raise aware-
ness of the regulations.
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Talk by Mr Bourguignon, ASN Commissioner (right) during the
meeting with the profession on the subject of radiotherapy safety
in Marseilles – February 2009
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In the gamma radiography sector, a committee was created to
assess the health and safety impact of the steps taken by the
profession and to ensure that they are kept up to date, in par-
ticular to take account of technical and regulatory develop-
ments. Work on the justification of gamma radiography was
also undertaken. A guide was published by the industry,
covering both optimisation and justification considerations.

ASN is continuing its work to explain the regulations appli-
cable to electric devices emitting ionising radiations. In 2009,
it organised numerous meetings with the suppliers of this
equipment.

During meetings with the main licensees and through ins-
pections, ASN regularly reminds such licensees of the main
regulatory requirements applicable to BNIs and specifies the
scope of the administrative simplification process in progress.

REGULATING SOURCES OF RADIATION

In the industrial sector, ASN is particularly attentive to the
use of gamma radiography appliances. In 2009, as in 2008,
this activity was identified as a priority in its inspection pro-
gram. The main shortcomings identified concern the prior
evaluation of doses and dose optimisation as well as the
conditions in which gamma radiography operations are car-
ried out on the worksites.

This year was also marked by the irradiation incident invol-
ving a worker during a gamma radiography inspection of a
weld on the Flamanville site, an event that was rated level 2
on the INES scale.

ASN identified other inspection subjects with high stakes, in
particular source suppliers and users of high-level sealed
sources.

After a number of event notifications linked to the import of
equipment contaminated with radioactive cobalt, ASN drew
the attention of the Ministries concerned to the worrying rise
in the number of these events, which can have potentially
serious health and economic consequences. It proposed ins-
talling radioactivity detection systems in the country’s ports
and airports.

With regard to the regulation of ionising radiation applica-
tions in the non-medical sector, ASN is devoting efforts to
ensuring that the operators take full account of the risks
involved in the use of ionising radiations. This is all the more
necessary given the diversity and number of those involved.
In its regulatory actions, ASN must remain vigilant and deter-
mined with respect to any deviations which could lead to
serious events for either workers or the public. Following the
incidents linked to gamma radiography sources, it has initia-
ted specific inspection actions targeted at high-level sources.
ASN also considers that the public needs to be more precisely
informed of its regulatory and inspection activities. ASN’s
publication of its inspection follow-up letters will therefore in
2010 be expanded to cover the non-medical sector.

REGULATING PROTECTION OF RADIOACTIVE SOURCES
AGAINST MALICIOUS ACTS

Work is now well-advanced on preparing the legislative and
regulatory texts designed to give ASN the powers to regulate
and inspect source safety. The safety objectives are yet to be
defined and they could be clarified by orders and ASN deci-
sions. Finally, human and material resources will need to be
allocated to ASN, to enable it to carry out this new responsi-
bility.

Gamma radiography appliance and its transport case
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TRANSPORT OF RADIOACTIVE 
MATERIALS
About 900,000 packages of radioactive materials are trans-
ported in France every year, although this represents a very
small percentage of the dangerous goods traffic. Most of them
(two-thirds) are packages intended for medical or industrial
uses (lead analysers, gamma radiography appliances, etc.).
These packages vary considerably. Their radioactivity spans
more than 12 orders of magnitude, or from a few thousand
becquerels (pharmaceutical packages) to millions of billions
of becquerels (spent fuel), and their weight ranges from a few
kilograms to about a hundred tons.

Road transport accounts for about 90% of radioactive mate-
rial shipments, rail 3% and sea 4%. Air transport is widely
used for small and urgent packages over long distances, for
example short-lived radiopharmaceutical products. All of
these transports can be international.

The sectors using these packages also vary widely. They
obviously include the nuclear sector, but also the medical,
conventional industrial and research sectors. These last three
sectors account for more than 85% of the flow of radioactive
material packages. The nuclear power generating industry
entails the transport of a variety of radioactive materials. The
largest transport operations involve about 300 shipments
annually in the case of new fuel, 250 in the case of spent fuel,
about thirty in the case of MOX fuels and about sixty in the
case of plutonium oxide powder.

The main stakeholders involved in transport are the consi-
gnor and the transporter. The consignor is responsible for the
safety of the package and confirms its liability in the shipment
declaration issued when handing the package over to the
transporter.

ASN is responsible for regulating the safe transport of
radioactive and fissile materials for civil uses and for checking
application of these regulations. Safety should not be confu-
sed with security or physical protection, which consists in
preventing the loss, disappearance, theft or misappropriation
of nuclear materials (of use in the production of weapons)
and for which ASN is not responsible.

HIGHLIGHTS OF 2009
In 2009, ASN was notified of 83 events. 76 were rated level 0
and 7 were rated level 1 on the INES scale. These events can
be of several types:

• package handling events;

• incidents or accidents during actual transport, in particular
problems with tie-down;

• non-compliance with regulatory requirements, in particular
pre-departure checks (problems concerning labelling,
signalling, placarding, transport documents and contami-
nation threshold).

In 2009, ASN issued 65 package model certificates, defining
their manufacturing, operating and maintenance condi-
tions.

In 2009, ASN carried out 96 inspections at various stakehol-
ders involved in radioactive material transport operations,
consistently with those performed by other authorities res-
ponsible in particular for inspecting the means of transport,
conventional safety inspections in the transport sector or the
protection of nuclear materials. The consignors and trans-
porters are the subject of constant attention but the inspec-
tions also concern peripheral activities such as packaging
manufacture and maintenance.

The observations made following the inspections show that
the most frequently encountered problems concern quality
assurance and documentation, division of responsibilities
between the various parties, or compliance with the proce-
dures stipulated in the approval certificates, the safety analy-
sis files or, more generally, the regulatory texts. The impor-
tance of these discrepancies varies according to the nature of
the transport.
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National emergency exercise simulating a radioactive materials
transport accident in Nantes – October 2007
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These inspections show that progress has been made, espe-
cially in the drafting of radiation protection programs, which
have been mandatory since 2001, but that this progress is still
insufficient. In particular, for those packages which do not
require approval by the competent authority, ASN considers
that the situation is unsatisfactory and whether dealing with
demonstrations of conformity with the regulations or checks
prior to shipment, the inspections revealed a number of ina-
dequacies. This situation is all the more worrying as these
packages are the origin of most of the incidents that occurred
in 2009.

Transport is by its very nature international. The regulations
are therefore also essentially international. In this respect,
ASN is closely involved in the various international
exchanges associated with the drafting and implementation of
these regulations, whether multilateral exchanges within
IAEA or under the aegis of the European Commission, or
bilateral exchanges with counterparts.

In 2009, during discussions at IAEA, ASN successfully argued
its disagreement on the adoption of package surface conta-
mination limits that differed according to the radionuclide
involved. ASN was also involved in promoting the creation of
the club of European authorities with competence for trans-
port, along the lines of the WENRA association of nuclear
safety regulators.

OUTLOOK

In 2010, ASN will be focusing on packages that do not
require approval, particularly in the medical, conventional
industry and research sectors, drawing on the experience of
the inspections that it already carries out in these fields on the
subject of radiation protection.

ASN will also continue to test its response to an accident
during transport of a radioactive material. It considers that
emergency exercises are of particular importance in this area,
given that because an accident can happen anywhere, espe-
cially in départements in which there are no BNIs, the local
players are likely to be inadequately prepared to deal with
such an event.

Finally, ASN is also looking to improve regulation of dange-
rous goods transport within the nuclear sites themselves.

EDF NUCLEAR POWER PLANTS
The design of the fifty-eight pressurised water reactors in the
French nuclear power plants is appreciably the same. These
plants are operated by a single licensee, EDF, which has signi-
ficant engineering capability and an organisation enabling it
to take advantage of this standardisation, but also to manage
its drawbacks: given that the EDF nuclear power plants sup-
ply nearly 80% of electricity in France, it is important to pre-
vent the occurrence of a serious, generic anomaly. ASN is par-
ticularly attentive to the measures taken by EDF in this res-
pect. Since 2007, EDF has also been building an EPR type
reactor on the Flamanville site, the design and construction
of which is also regulated and inspected by ASN.

HIGHLIGHTS OF 2009
The periodic safety review for the third ten-yearly outages
of the 900 MWe reactors.

The periodic safety reviews are one of the cornerstones of
safety in France and require that the licensee must not only
maintain the safety of its installation but must also improve
it. The periodic safety review process comprises:

• a “conformity check” which involves an in-depth examina-
tion of the condition of the installation, in order to verify
that it is fully compliant with all safety requirements appli-
cable to it;

• a “safety review” of the installation designed to improve its
level of safety, in particular by comparing the requirements
applicable to the installation with those in force on more
recent installations and taking account of national and
international operating experience feedback.

After these two steps, the licensee sends ASN a report, on the
basis of which ASN decides whether or not to allow conti-
nued operation of the installation.

The third ten-yearly outages for the 900 MWe reactors began
in 2009 at Tricastin 1 and Fessenheim 1 and will end in about
2020 with the Chinon plant. The safety review associated
with these ten-yearly outages in particular concerned the fol-
lowing topics: flooding and explosion of internal origin, fire,
earthquake, resistance to extreme climatic conditions, pro-
tection of water intakes against oil slicks and situations liable
to lead to simultaneous loss of the heat sink and the electri-
cal power supply.

In July 2009, ASN adopted a public stance concerning the
generic aspects of continued operation of the 900 MWe reac-
tors. ASN has not identified any generic problem such as to
compromise EDF’s ability to ensure the safety of its 900 MWe
reactors up to a service life of 40 years.

This ASN generic position will be subsequently supplemen-
ted by a specific position reactor by reactor following their
third ten-yearly outages, primarily on the basis of the results
of the checks carried out during the conformity check on
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...“These inspections show that progress has been
made, especially in the drafting of radiation

 protection programs, which have been mandatory
since 2001, but that this progress is still

 insufficient. In particular, for those packages which
do not require approval by the competent authority,

ASN considers that the situation is
 unsatisfactory
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reach reactor during the third ten-yearly outage and on the
assessment contained in the safety review report on each
 reactor.

INSPECTION AND MAINTENANCE WORK CARRIED OUT BY
EDF ON THE STEAM GENERATORS

In recent years, the checks carried out on the steam genera-
tors during maintenance and refuelling outages or following
isolated incidents, revealed a degree of deterioration. Some of
this, which was both significant and unexpected, required
that EDF take large-scale maintenance measures on a number
of the power generating reactors in operation in France, with
the inevitable consequences for reactor availability. ASN
ensures that the level of safety of these steam generators
remains satisfactory. ASN also asked EDF to conduct a com-
plete review of its surveillance of the steam generator design
process, which will in particular make it possible to guaran-
tee that the replacement operations are planned sufficiently
far in advance to prevent excessive degradation of the equip-
ment.

REGULATION OF CONSTRUCTION OF THE EPR REACTOR
IN FLAMANVILLE

Construction work on the EPR Flamanville 3 reactor began in
September 2007, after the Government authorisation was
issued on the basis of a favourable opinion from ASN. In this
opinion, ASN considered that the design proposed was able
to meet the ambitious safety objectives it had set for new
 reactors.

The next regulatory step is the “commissioning” licence,
issued by ASN. In order to prepare for this step, ASN initia-
ted a review in 2007 of certain topics requiring lengthy inves-
tigation, and of the detailed design of the most important sys-
tems, including the instrumentation and control (I&C) sys-
tem, so as to be able to reach a decision on their ability to
meet the safety requirements. After an in-depth review by
IRSN and on the advice of the Advisory Committee for
Reactors, ASN in October 2009 sent EDF a letter pointing out
the complexity of the proposed design for the I&C system.
ASN asked EDF to make changes and to provide additional
safety justifications. This position is consistent with that of
the Finnish and British regulators, with whom ASN published
a joint declaration on 2 November 2009 concerning the safety
of the EPR reactor’s I&C system.

The EPR reactor safety review follows an iterative process,
with industry proposing solutions and ASN adopting a stance
on these proposals. ASN’s positions can naturally lead to

 design changes. A detailed technical dialogue of this nature is
a means of promoting enhanced safety. The ASN position of
October 2009 concerning I&C is just one step in this itera-
tive process.

At the same time, ASN checks the construction of the reactor
(detailed design studies, manufacturing in the plant,
construction site), through documentary examinations and
inspections proportionate to the safety, radiation protection
and environmental protection issues. With the help of IRSN,
ASN thus carried out 9 inspections in the engineering centres
and 24 on the construction site. ASN also carried out or dele-
gated to approved inspection organisations the performance
of more than 1,600 inspections on this equipment on the pre-
mises of the manufacturer AREVA NP, its suppliers and their
subcontractors. ASN also carried out its conventional safety
inspection duties on the construction site.

With regard to civil engineering work on the construction
site, whenever anomalies were observed, ASN checked that
the way EDF dealt with them was satisfactory in terms of
safety. ASN in particular asked EDF to improve the quality of
the welds on the steel liner of the reactor building inner
containment wall. These anomalies highlight the considera-
ble pressure exerted by the construction schedule.

Concerning the manufacture of the nuclear pressure vessels,
ASN evaluates or delegates evaluation by approved inspection
organisations of their conformity with the regulatory require-
ments applicable to this equipment. This evaluation involves
documentary examinations and inspections on the premises
of the manufacturers, their suppliers and their subcontrac-
tors. Two significant anomalies discovered at the end of 2008
were dealt with in 2009:

• an error in the positioning of an opening drilled in a steam
generator component. AREVA NP submitted a proposal to
ASN for replacement of this component by another, which
had already been manufactured, but whose characteristics
were not identical. ASN checked that this proposal was
acceptable;

• deviation from the procedures for production of castings at
an Italian supplier of AREVA NP. ASN asked that additional
mechanical tests be performed on certain components,
while asking that certain others be scrapped. It also asked
that surveillance of this supplier be increased.

ASN aims to give the above regulatory process an internatio-
nal dimension, by in particular maintaining close ties with
the regulators of the countries in which construction of EPR
type reactors is in progress (Finland) or planned. In 2009,
ASN therefore intensified its cooperation with the British
(HSE) and American (NRC) regulators, with the secondment

...“In July 2009, ASN adopted a public stance concerning the generic aspects of continued operation
of the 900 MWe reactors. ASN has not identified any generic problem such as to compromise EDF’s

ability to ensure the safety of its 900 MWe reactors up to a service life of 40 years
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of British and American inspectors to ASN and French ins-
pectors to HSE and NRC. ASN is also playing an active role
in the Multinational Design Evaluation Program (MDEP) for
new reactors. Four meetings to discuss the EPR reactor have
been held as part of this program. Multinational cooperation
within the MDEP led in 2009 to the HSE, STUK and ASN rea-
ching consistent positions on the safety of the I&C system. A
common stance could also be taken on other subjects, the-
reby guaranteeing the robustness of the safety reviews
conducted.

ASSESSMENT BY ASN
ASN considers that 2009 was a relatively satisfactory year in
terms of safety and radiation protection in the nuclear power
plants.

With regard to routine operations, ASN feels that the efforts
made by EDF in recent years to improve operational rigour
need to be continued, even though progress was observed on
certain sites in 2009.

ASN considers that EDF’s preparedness for emergency situa-
tions is satisfactory. The national emergency response system
was triggered 4 times this year and EDF correctly managed
the situation in each case. Lessons must nonetheless be

 learned from the operating experience feedback from these
trigger situations.

The organisation put into place by EDF in the nuclear power
plants to deal with operating experience feedback is on the
whole satisfactory. However, ASN considers that EDF needs
to improve the quality and depth of the analyses carried out.
This point is illustrated by the fact that an incident occurred
in 2009 in the Tricastin power plant that was identical to one
that occurred the previous year in the same plant.

The equipment maintenance and replacement programs,
the periodic safety review approach and the correction of the
conformity anomalies identified all help to keep the equip-
ment in the nuclear power plants in a generally satisfactory
condition. ASN did however observe that EDF failed to anti-
cipate certain problems far enough in advance, which today
oblige it to carry out delicate and large-scale corrective main-
tenance on the steam generators in order to guarantee their
safety. The lack of anticipation in the equipment maintenance
and replacement programs also led, on certain steam genera-
tors, to extensive inspection and appraisal programs that are
essential in being able to determine the condition of this
equipment before returning it to service.

General view of the future EPR Flamanville 3 reactor (Manche département) – January 2009

...“ASN considers that 2009 was a relatively satisfactory year in terms of safety and radiation
 protection in the nuclear power plants

”
...
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With regard to the performance of maintenance, ASN notes
that some operations were marred by quality defects, that
EDF must make greater efforts to prevent. The quality of the
risk analyses performed in order to prepare the maintenance
operations and the extent to which they were assimilated by
the participants need to be improved. EDF has to make pro-
gress in spare parts management, as spares are not always
available and sometimes do not have all the required charac-
teristics.

Most maintenance activities on the sites are entrusted to
contractors selected by means of a qualification and evalua-
tion system. ASN considers that this system is satisfactory in
principle but that EDF needs to evaluate its contracting
policy, because ASN has observed a deterioration in the site
surveillance of the activities carried out by the contractors.
For ASN, this surveillance needs to be rapidly improved and
reinforced. Finally, as in previous years, ASN observed that
the material resources are frequently inadequate or inappro-
priate and that the maintenance staff do not always have the
time needed to work calmly.

With respect to radiation protection, and after falling for
several years, the dosimetric results from the plants in service
have remained at satisfactory levels, despite an increase in
doses in 2009. ASN considers that vigilance must be main-
tained with regard to optimisation of doses during reactor
outages and to management of contamination at source.

In the field of environmental protection, ASN considers
that on the whole, the EDF situation in 2009 regressed, espe-
cially concerning non-radioactive discharges. A significantly
higher number of deviations was observed than in the pre-
vious years. ASN considers that EDF will therefore need to
take corrective measures.

On the 19 sites:

Five sites stand out in this general assessment: Golfech, in
all aspects; Bugey, Gravelines and Penly in terms of nuclear
safety, in particular operating rigour; Civaux, in terms of
radiation protection.

Four sites are under-performing: Saint-Alban, in all aspects;
Chinon and Flamanville in terms of nuclear safety, in parti-
cular operating rigour; Belleville, in terms of the environ-
ment.

OUTLOOK

With respect to the nuclear power plants, ASN’s inspection
work in 2010 will be guided in particular by the following
aspects.

Inspection of the nuclear power plants in operation will
remain a priority. ASN considers that maintaining the reactors
in good condition will require that EDF continue with its
maintenance efforts. The significant extension of the outage
times of some reactors in 2009 reflects the scale of the main-
tenance operations necessary when equipment deterioration

is not anticipated far enough in advance. With regard to envi-
ronmental protection, ASN is expecting action from EDF to
allow a swift return to a more satisfactory situation. Finally,
ASN will be looking in greater detail at the conditions for
continued operation of the reactors currently in service
beyond their forty year lifespan. This review will be carried
out within an international framework.

Work will continue on developing technical regulations
that are consistent with European best practices, with the
aim of proposing to the Government a coherent set of regu-
latory texts (ministerial orders, ASN decisions) and related
texts (ASN guides) inspired by the “reference levels” adopted
in Europe by the WENRA association.

Inspection of the construction of the EPR Flamanville 3
reactor, involving sampling proportional to the safety issues
involved, will continue. As the civil engineering and systems
erection work peaks, ASN aims to focus its inspection work
on conventional safety risks and EDF monitoring of the qua-
lity of the construction work. At the same time, ASN will
continue to examine certain commissioning application pre-
paratory work, in particular the accident design methods and
the installation operating principles. It will aim to cooperate
(whenever possible) with its foreign counterparts, to be able
to reach harmonised positions. ASN will also begin a review
of the conditions for the creation of an EPR reactor in Penly.
Finally, for the longer term, ASN will intensify its discussions

Contrôle review issue dealing with the continued operation of
 nuclear power plants, July 2009 issue
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with CEA, EDF and AREVA on the safety of the 4th genera-
tion reactors.

ASN will be attentive to the results of the steam generator
appraisal and inspection programs and to the response it
expects from EDF to its letter of October 2009 concerning the
EPR I&C.

NUCLEAR FUEL CYCLE INSTALLATIONS
Fuel fabrication and then fuel reprocessing once it has been
used in the nuclear reactors make up the fuel cycle. The main
plants in the cycle – COMURHEX, AREVA NC Pierrelatte,
EURODIF, Georges Besse II, FBFC, Mélox, AREVA NC La
Hague – are part of the AREVA group. These plants comprise
installations with BNI status.

HIGHLIGHTS OF 2009
The periodic safety reviews of the BNIs at La Hague are the
subject of intense work by ASN and its technical support
organisation, IRSN. In 2008, ASN examined the periodic
safety review of BNI 118 which comprises the effluent treat-
ment station (STE3), the organic solvents mineralization
 facility (MDS-B) and the outfall at sea. The licensee has also
started the safety review of BNIs 116 (UP3 plant) and 117
(UP2- 800 plant). When issuing the review guideline docu-
ment, ASN specifies the main requirements resulting from the
BNI decree of 2 November 2007. For the periodic safety
reviews of the plants at La Hague, these requirements will in

particular concern the identification and complete descrip-
tion of the elements important for safety.

ASN is reviewing the decommissioning dossiers concerning
the BNIs making up the UP2-400 plant which has been shut
down since 1 January 2004. This particularly complex review
led in 2009 to an initial final shutdown and decommissioning
decree for the HAO facility (BNI 80).

In terms of incidents, the significant event of 2009 was that
which occurred on 3 March 2009 in the Mélox facility and
which was rated level 2 on the INES scale. During the course
of an exceptional operation to take delivery of a sample of
plutonium and uranium oxide from an entity outside the ins-
tallation, a mass of fissile material was introduced into a
workstation in excess of the applicable safety-criticality limit.
This was caused by the application of an inappropriate and
not officially documented procedure. It was not due to ope-
rator error. Furthermore, the fissile materials accounting soft-
ware which is used to check compliance with the authorised
limits, each time material enters or leaves, failed to generate
an alarm because it does not include this type of operation.

ASSESSMENT

In 2009, the fuel cycle installations experienced a number of
incidents reflecting weaknesses in the safety and radiation
protection organisation of the AREVA group’s installations.
ASN hopes to see greater rigour in compliance with the noti-
fication criteria and the time taken to forward the reports of
these events, as well as greater focus on the measures to be
taken to prevent them happening again.
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Aerial view of the La Hague site (Manche département)

...“ASN will be attentive to the results of the steam generator appraisal and inspection programs
and to the response it expects from EDF to its letter of October 2009 concerning the EPR I&C
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ASN considers that the operating results of the La Hague
plants are on the whole satisfactory, in particular concerning
personnel exposure. However, ASN does feel that efforts are
still needed, especially on the occasion of the periodic safety
reviews of the installations, when drafting general operating
rules and defining the elements important for safety.
Moreover, certain significant events revealed a lack of rigour
in the operation of the plants.

With regard to the installations of the Tricastin site and
although ASN sees in a positive light the changes which led
to shutdown of the older installations and their replacement
by plants with a higher level of safety, it is nonetheless concer-
ned by the recent postponement of some projects felt to be
essential, such as that concerning the site’s effluent and waste
treatment stations.

On the FBFC site in Romans-sur-Isère, ASN will in 2010 be
closely monitoring confirmation of the progress already
achieved in terms of safety. It in particular hopes to see good
management of the waste storage areas. It will also be atten-
tive to the steps taken further to the safety review of the faci-
lities of the CERCA company.

OUTLOOK

In 2010, with regard to the nuclear fuel cycle installations
operated by AREVA, ASN will be continuing the actions it ini-
tiated in 2009, in particular when reviewing the licensing
applications and periodic safety reviews scheduled. Its
actions will be defined by individual requirements incorpo-
rating the broad outlines of the regulatory texts currently
being drafted.

ASN will also ensure that the shutdown of the Eurodif plants
is prepared in accordance with the conditions specified in the
TSN Act, particularly with regard to public communication.

Concerning the MELOX plant in Marcoule, ASN will remain
attentive to the organisation and the resources deployed to
increase the production capacity of this industrial tool and to
monitor the changes to the materials employed. Dosimetry
management and the ability to prevent risks linked to human
factors will therefore remain inspection priorities.
Shortcomings in the management of the criticality risk, espe-
cially with regard to the functioning of the nuclear materials
mass monitoring software, were revealed by the incidents in
2008 and 2009. ASN will therefore be vigilant with respect to
the handling of this risk, in particular during the periodic
safety review of the installation scheduled for 2010-2011.

ASN will in particular ensure that the licensee complies with
the deadlines for return of foreign waste to its country of
 origin.

With regard to the recovery of legacy waste from the La
Hague site, ASN is concerned by the U-turns in AREVA NC
strategy, which are significantly delaying the recovery and

removal of the waste from the 130 and HAO silos. Here also,
ASN will ensure that there is no slippage in the time-frame.

Finally, ASN notes the satisfactory transition at La Hague
from a Special and Permanent Information Committee (CSPI)
to a local information committee (CLI) in compliance with
the requirements of the TSN Act, and in 2010 it will be
encouraging the licensee to communicate about the major
safety milestones for its installations, especially the periodic
safety reviews which have started and the internal authorisa-
tions system, for which ASN should complete its review in
2010.

NUCLEAR RESEARCH AND OTHER
NUCLEAR INSTALLATIONS
Nuclear research installations and installations not directly
linked to the nuclear power generating industry include all
the basic nuclear installations of the civil part of the French
Atomic Energy Commission (CEA), the BNIs of other
research organisations and several other BNIs which are not
power reactors and which are not a part of the nuclear fuel
cycle.

HIGHLIGHTS OF 2009
Safety management at CEA

In its 2008 annual report, ASN mentioned that it wanted CEA
to strengthen the inspection role of its general and nuclear
inspectorate and give it greater independence to enable it to
express its assessment of the safety of CEA installations at the
highest level. ASN notes with satisfaction the guarantees it
received from CEA on this point in 2009, while continuing to
deplore the fact that the hierarchical position of the general
and nuclear inspector has not changed and does not corres-
pond to the announced roles and level of independence.

CEA internal authorisations

CEA was the first licensee to implement a system of internal
authorisations in 2002. This system, now governed by decree
2007-1557 of 2 November 2007, will be the subject of an
ASN decision at the beginning of 2010. ASN considers that
the system set up at CEA in 2002 is exemplary.

CEA management of civil engineering projects

ASN is particularly attentive to the construction of new ins-
tallations or the renovation of existing installations by CEA.
ASN thus carried out an in-depth review, jointly with the
Defence Nuclear Safety Authority (ASND), on projects in pro-
gress at Cadarache. As a result of this review, ASN confirmed
the mobilisation of CEA and the responsible attitude of its
staff. Nonetheless, the exhaustiveness and effectiveness of the
internal checks carried out by CEA, on both prime contrac-
tor and subcontractors, needs to be further improved.
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The PHÉNIX reactor, which was commissioned in 1973, was
finally shut down on 6 March 2009. The rest of 2009 was
devoted to performance of “end of life” tests. These tests are
designed to provide additional data on sodium-cooled fast
neutron reactor technology, with a view to the development
of “generation IV” power generating reactor technology. The
reactor decommissioning licence application should be sent
to ASN in 2010.

The installations of the European Organisation for
Nuclear Research (CERN)
The safety of the LHC and SPS installations is governed by a
convention between the French Government and CERN. A
convention on radiation protection also exists between the
Swiss Government and CERN. In order to clarify this situa-
tion, ASN and the Swiss Federal Office of Public Health

 prepared in 2009 a single tripartite convention jointly with
CERN, to deal with nuclear safety and radiation protection in
CERN’s installations.

The radiopharmaceuticals production installation
 operated by CIS bio International

CIS bio International is a key player on the French market for
radiopharmaceutical products used for diagnostic and thera-
peutic purposes. Most of these radionuclides are produced in
BNI 29 in Saclay. ASN considers that the safety management
system at CIS bio International needs to be improved and that
the resources devoted to nuclear safety and radiation protec-
tion in BNI 29 are inadequate. It therefore issued decision
2009-DC-145 on 16 July 2009, requiring CIS bio
International to remedy this situation.

ASSESSMENT

In 2007, ASN noted with satisfaction CEA’s presentation of a
tool allowing supervision at the highest level of decisions
concerning both the upgrading of older installations and new
projects, thus guaranteeing greater transparency and offering
ASN greater visibility of processes liable to delay complex
projects with high nuclear safety and radiation protection
stakes. This concerned about twenty major commitments
focusing priorities on areas with the highest risk. In 2008,
budgetary considerations forced CEA to request the postpo-
nement of certain items. ASN considers that the “major com-
mitments” approach, which includes an official six-monthly
review by CEA, and which ring-fences a small number of pro-
jects with high stakes, is designed precisely to prevent such
postponements for any reasons other than unforeseen techni-
cal difficulties duly documented. It is important that CEA
devote financial and human resources to the correct perfor-
mance of these “major commitments”. It wants to see this
approach become a virtuous one, which implies its rigorous
implementation. This is why, in 2009, ASN asked CEA to
continue with this approach, which should lead to improved
project management.

OUTLOOK

In 2010, ASN will continue to pay particularly close attention
to CEA’s management of civil engineering operations on the
ongoing installation construction sites and on worksites
where existing installations are being renovated. With regard
to the criticality risk, ASN notes that CEA has undertaken the
removal of unused sources, in particular neutron sources, and
begun verification of the conformity of its installations with
their safety requirements. In 2009, CEA in particular brought
to light discrepancies in the management of fissile materials,
which led to the notification of significant events. In 2010,
ASN will be paying particular attention to the continuation of
this process and the corrective measures proposed by CEA.

At the request of ASN, ten years after the last review on this
topic, CEA submitted a report on the management of safety
and radiation protection at CEA. This report will be

▼

The CEA PHENIX reactor in Marcoule (Gard département)
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 submitted in 2010 for review by the “Laboratories and plants”
and “Reactors” Advisory Committees. This review will in par-
ticular look at skills management, the role of the various
players at CEA and, in particular, the powers and indepen-
dence of the general and nuclear inspectorate, and the mana-
gement of safety and radiation protection in the projects.
Aspects linked to safety management by subcontractors will
be looked at especially closely, as ASN attaches great impor-
tance to:
• clarification of the interfaces between CEA and its subcon-

tractors;
• management and monitoring by CEA of its subcontractors;
• reinforcing the safety culture of subcontractors.

CEA will also be required to analyse the problems observed
in its management of the ATPu incident notified on 6 October
2009, so that the necessary lessons can be learned.

THE SAFE FINAL SHUTDOWN AND
DECOMMISSIONING OF BASIC NUCLEAR
INSTALLATIONS

DRAFTING OF REGULATORY POLICY AND REQUIREMENTS

Decommissioning, a phase which covers all activities carried
out after shutdown of a nuclear installation and until the
final state is reached, at present concerns about thirty
nuclear installations. This phase comprises both radiological
and conventional risks, in some cases similar to those pre-
sent during the operation of the installation, while for others
they are more specific. This is a crucial subject, for which
ASN has gradually defined the regulatory requirements and
policy.

ASN submitted its installations decommissioning policy to
HCTISN in 2009, on the basis of a memorandum which was
released for public consultation in 2008.

The revision of the policy for complete clean-out of structures
was the subject of particular stakeholder consultation during
the summer of 2009.

With regard to the regulatory picture, ASN sent the nuclear
licensees a guide in 2009 specifying the regulations

 applicable to decommissioning operations, as a result of the
changes introduced by the TSN Act and its implementing
decrees, and taking account of the work done by WENRA.

With regard to the financing of decommissioning, ASN exa-
mined the changes made to licensee strategy. Although signi-
ficant efforts on the part of the licensees must be mentioned,
certain elements are still incomplete with regard to the finan-
cing of legacy waste management, the precision of the scena-
rios proposed and the conformity with the final target states,
some of which do not correspond to ASN policy in this area.

THE SITUATION OF NUCLEAR INSTALLATIONS BEING
DECOMMISSIONED IN 2009
EDF reactor decommissioning operations in 2009 were on
the whole satisfactory.

A new decommissioning licence application dossier was sub-
mitted for the Brennilis plant. In June 2009, it was deemed
to be acceptable and it was thus possible to submit it for
public inquiry at the end of the year.

Owing to the possible delay in the creation of a disposal cen-
tre for graphite waste, ASN asked EDF to look at a manage-
ment strategy for this waste, with the possible construction of
interim storage facilities.

With regard to decommissioning of CEA installations, ASN
considers that it is on the whole proceeding satisfactorily. The
year was mainly marked by the incident in the ATPu, during
which the quantities of plutonium placed in the glove boxes
during operation of the installation had been underestimated.
Owing to the shortcomings observed in the management of1
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The HAO facility at La Hague during decommissioning in 2007
(Manche département)
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this incident by CEA, it will need to learn all the relevant les-
sons, particularly with regard to safety management.

The delicensing of the Harmonie reactor in Cadarache,
announced in June 2009, illustrates the feasibility of com-
plete decommissioning.

Concerning the decommissioning of AREVA installations, the
year was marked by the publication of the final shutdown and
decommissioning decree for the HAO facility at La Hague.

OUTLOOK

Over and above the individual decommissioning of each ins-
tallation, ASN ensures that the licensees overall strategies are
consistent with the constraints inherent in safety and radia-
tion protection.

In the licensee strategies, ASN gives particularly close atten-
tion to the availability of waste disposal routes, management
of flows and capacity, the consideration given to uncertainties
and unforeseen technical problems, organisational arrange-
ments, etc.

Even if nuclear installation decommissioning activities have
today developed as far as the industrial stage, ASN considers
that there is still room for improvement, especially in terms
of the consistency of licensee decommissioning strategies,
estimating the cost of the decommissioning operations, consi-
deration of human and organisational factors and the appli-
cation of all the rules introduced by the TSN Act with regard
to transparency and involvement of the public in the decom-
missioning projects.

RADIOACTIVE WATE AND POLLUTED SITES
The management of radioactive waste is regulated by the
28 June 2006 Act on the sustainable management of radioac-
tive materials and waste. This Act specifies a roadmap for
management of all radioactive waste, in particular by requi-
ring the adoption every 3 years of a National Radioactive
Materials and Waste Management Plan (PNGMDR). The aim
of the PNGMDR is to inventory existing management
methods for radioactive materials and waste, to identify fore-
seeable needs for storage and disposal facilities and to clarify
the capacity needed for these installations, along with the sto-
rage time-frame. Concerning radioactive waste for which
there is as yet no final management solution, the PNGMDR
defines the objectives.

HIGHLIGHTS OF 2009
The National Radioactive Materials and Waste
Management Plan (PNGMDR)
In 2009, the multipartite working group responsible for draf-
ting the PNGMDR, coordinated by ASN and the Ministry res-
ponsible for Energy (MEEDDM), prepared the 2nd version of
the PNGMDR (2010-2012). This edition was supplemented
by a part dealing with the question of reusable materials and
the overall coherence of the nuclear fuel cycle. This plan will
be sent to Parliament at the beginning of 2010 and will be
analysed by the French Office for the Evaluation of Scientific
and Technological Choices (OPECST). The stipulations of the
PNGMDR will be contained in a decree prepared by the
MEEDDM and ASN.

Waste management in BNIs
At the end of September 2009, ASN gave a favourable opi-
nion on the draft authorisation decree for creation of the
ICEDA storage facility to be operated by EDF. The role of this
installation will be to process and store radioactive waste
from BNIs currently being operated by EDF, from the decom-
missioning of first generation reactors and from the decom-
missioning of the Creys-Malville plant.

Uranium mining waste
In 2009, there was considerable activity surrounding the
management of former uranium mining sites. First of all, ASN
reviewed the study submitted by AREVA into the long-term
impact on health and the environment of the disposal facili-
ties for the mining residues from the former uranium ore
mining and processing installations. ASN considers that this
study is a key milestone in verifying the safety of the uranium
ore mining residue disposal sites. The multipartite expert
group for the Limousin region’s uranium mining sites also
continued its work and at the beginning of 2010 should be
submitting its report to the MEEDDM and to ASN. Finally, in

1
6

View of the spent fuel storage E pool in the Areva NC plant at La
Hague (Manche département)
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order to improve management of the former mining sites, the
MEEDDM and ASN issued a circular on 22 July 2009 with a
view to continuing and improving the regulation and inspec-
tion of these sites.

Long-term management of low level long-lived waste
In June 2008, ANDRA sent out an information file concer-
ning the search for a site capable of housing a low level long-
lived radioactive waste disposal centre to a number of com-
munes which were in principle located in areas with poten-
tially favourable geology. The candidate communes had until
the end of October 2008 to make themselves known.

In June 2009, ANDRA announced the Government’s decision
to conduct in-depth investigations in two communes in the
Aube département and thus check the feasibility of siting a
disposal facility there. However, the municipal councils of the
two above-mentioned communes decided to withdraw from
the project during the summer of 2009. This disposal facility
project required by the 28 June 2006 Act and considered by
ASN to be essential, is therefore at present stalled.

Disposal in deep geological formations
The 28 June 2006 Act specifies a calendar prior to the 2025
commissioning – subject to licensing – of a reversible dispo-
sal facility in a deep geological formation. ANDRA therefore
proposed to the Ministers responsible for energy, research and
the environment an area of interest of 30 square kilometres
for the detailed reconnaissance survey, with a view to siting
the underground installations of the future disposal centre
(ZIRA). ASN sent the Government a favourable opinion at the
beginning of 2010 concerning the choice of the ZIRA.

At the end of 2009, ANDRA also sent ASN a file presenting
an update of the safety and reversibility options for the dis-
posal site.

ASSESSMENT AND OUTLOOK

ASN considers that the 28 June 2006 Act and the PNGMDR
provide a clear, coherent and complete framework for mana-
gement of radioactive waste in France. It also considers that
the procedures for discussing and debating the subject of
radioactive waste, particularly with respect to the PNGMDR,
are satisfactory.

In 2009, ASN continued its actions to ensure that radioactive
waste is managed safely, from the moment of production
onwards. ASN thus checks how it is managed within the
nuclear installations and periodically evaluates the manage-
ment strategies adopted by the licensees. ASN took a stance
in 2006 on the possible recovery of legacy waste from the
AREVA NC plant at La Hague. It would appear that, even if
AREVA NC has sufficient means to implement its recovery

strategy, the safety of several storage facilities such as the
HAO silos is unsatisfactory. ASN will remain attentive to veri-
fying that the strategy changes announced by the licensee in
2009 do not compromise the announced time-frame for
removal of the waste from storage.

In order to improve the safety of its waste and spent fuel treat-
ment and storage installations, CEA had envisaged the crea-
tion of new installations plus the renovation of certain others.
ASN observes that CEA is experiencing difficulties with mee-
ting its overall commitments, especially in terms of the time-
frame.

A new summary report on CEA’s waste strategy will be trans-
mitted in mid-2010. ASN will be attentive to ensuring that
CEA presents a coherent and well-structured strategy for
managing all existing and future waste, identifying the waste
treatment, packaging, transport and storage needs and the
expected resources (human and material) that will be requi-
red to meet these needs. ASN will also ensure that CEA com-
plies with the storage removal schedules.

With regard to EDF, ASN will in 2010 review the document
transmitted by EDF at the end of 2008 concerning the cohe-
rence of the nuclear fuel cycle.

With respect to the long-term management of radioactive
waste, ASN is concerned by the problems being encountered
in identifying a disposal facility for low level long-lived waste.
ASN also considers that ANDRA is conducting thorough and
responsible studies into the deep geological formation rever-
sible disposal site project.

Since 2002, ASN has been involved in regulating and inspec-
ting sites polluted by radioactive materials. In this field, ASN
has intensified its actions and this will continue in 2010 in
collaboration with the administrations concerned and the
other stakeholders (ANDRA, IRSN, local authorities, associa-
tions, etc.). ASN stresses once again that in its view the solu-
tion whereby the contamination is kept in place on the site
cannot be considered the reference solution for the manage-
ment of sites polluted by radioactive materials and that this
option can only be seen as an interim or standby solution for
situations in which complete clean-out cannot be envisaged
owing to the volume of waste to be excavated.

Finally, ASN will remain closely involved in international
work, by maintaining an active role in the WENRA and NEA
working groups and seeing through to completion the work
which it had revived in 2009, within the European Pilot
Group (group of European safety regulators and international
bodies), on what is required from the safety demonstration of
a deep geological disposal site and the acceptance criteria for
radioactive waste.
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