
Risk Control 
Report

Environmental protection and monitoring     >
Safety of facilities     >

Health, safety and radiation protection     >
Transport of hazardous substances     >

Waste management     >
Protection of sites, facilities and assets     >

Emergency response     >
Legal risk management     >

Internal inspections and audits     >



Editor:
Commissariat à l’énergie atomique et 
aux énergies alternatives (CEA)
Publication Director: 
Edwige Bonnevie
Design and production: 
Calathea 

All rights reserved.
ISSN 2268-2015
Legal deposit June 2015.Contents

1>    Foreword by the Chairman
page 1

>    Summary by the Director of the Risk 
Control Sector
page 2

>    Perspective of the Director of the General 
and Nuclear Inspection Division
page 4

>    The Risk Control Sector
page 6011>    CEA from research to industry
page 62

>    Glossary
page 64

>    Environmental protection 
and monitoring
page 62

>    Safety of facilities 
page 173

>    Transport of hazardous substances
page 355

>    Protection of sites, 
facilities and assets
page 457

>    Legal risk management
page 529

>    Health, safety and radiation protection 
page 244

>    Waste management
page 406

>    Emergency response
page 488

>    Internal inspections and audits
page 5710

Cover photo:
Video wall at the Nuclear Energy Division - Simulation for Generation IV
fast reactor design.
© P. Stroppa/CEA



  1

1
Foreword by the 
Chairman

The year 2014 was a particularly fruit-
ful one for CEA in terms of the results 
obtained and progress made towards 
meeting the different challenges fac-
ing the nation.

Major highlights included the com-
missioning of the Megajoule Laser 
(LMJ), confirmation by the Reactor 
Advisory Committee of the choice of 
Generation IV reactors, and our active 
contribution to exchanges on energy 
transition, the preparation of the 2015 
conference on climate change, and 
efforts to achieve industrial recov-
ery and regain a competitive edge 
through innovation.

In these extremely challenging times, 
we must adapt our facilities, projects 
and skills. For CEA, that means main-
taining our ability to anticipate and 
control all the risks inherent in our 
activities, especially regarding safety 
and security requirements, which are 
at the core of our responsibilities and 
are our key priorities.

The 2012-2014 three-year improve-
ment plan on nuclear safety and secu-
rity brought about significant progress 
in a number of important areas, 
including a drop in the number of 
occupational accidents and the adop-
tion of a safety culture by our employ-
ees and service providers applying to 
security, nuclear safety and radiation 
protection. These efforts must be 
pursued unerringly and rigorously. 

That is why I was determined, as 
soon as I took up my position, to drive 
progress further still by committing 
the CEA to a new three-year con-
tinuous improvement plan. The plan 
defines action to be taken to make 
improvements in nuclear safety, radi-
ation protection, occupational health 
and environmental management. 
It also includes targets regarding 
emergency response and protection 
against malicious acts. 

Following the complementary safety 
assessments initiated in the wake of 
the accident at the Fukushima Daiichi 
nuclear power plant, we continued 
efforts in 2014 to improve perform-
ance in terms of facility safety and 
our capacity to respond to emergen-
cies and extreme situations.

The lessons learned from events in 
2014 relating to nuclear safety, radia-
tion protection, environmental protec-
tion and occupational safety confirm 
the need to adopt a rigorous and 
vigilant approach at all times to the 
preparation, performance and verifi-
cation of our activities, and to sustain 
a continuous effort to make further 
progress in these areas. 

Nuclear safety, security and the pro-
tection of human health and the envi-
ronment are all issues that are more 
crucial than ever. All CEA personnel, 
whatever their position within the 
organisation, must consider these 
issues as their top priority. 

Daniel Verwaerde
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Summary by the 
Director of the 
Risk Control 
Sector

The future of CEA depends in part on 
its ability to control the risks inherent 
in its projects in terms of cost, sched-
uling and performance, and those 
relating to the operation of its facili-
ties, whether nuclear or not. Rising to 
these nuclear safety, security, human 
health and environmental protection 
challenges at all times is a priority for 
all CEA personnel. 

Risks must be identified and 
assessed to obtain a risk map that is 
updated each year. This map serves 
as a reference tool for implementing 
CEA’s risk control policy and defining 
the audit and inspection programme, 
which is a key component of its con-
tinuous improvement strategy. After 
being reviewed to cover all CEA pro-
cesses, this strategy was completed 
in 2014, with risks being prioritised 
according to the issues involved and 
the threats that they imply for our 
activity.

The year 2014 is the last in the 
2012-2014 three-year plan for the 
improvement of nuclear safety and 
security, which defined areas for 
improvement to be made over the 
period in nuclear safety, security, 
radiation protection, environmental 
protection, protection against mali-
cious acts, and emergency response. 

In particular, the plan succeeded in 
encouraging our employees and ser-
vice providers to adopt a safety cul-
ture covering security, nuclear safety 
and radiation protection.

Looking back, I consider that 2014 
was quite a satisfactory year regard-
ing risk control. Some results and 
events, however, serve as a reminder 
that nothing is ever achieved for good 
in this area. Constant care must be 
taken to maintain vigilance in follow-
ing rules and procedures, implement-
ing them meticulously, and taking the 
human factor into consideration. 

Personal commitment is vital at all 
levels of the organisation.

Like its predecessors, the 2014 Risk 
Control Report covers a wide range 
of activities and provides a compre-
hensive overview of CEA’s strategy, 
its efforts and its commitments, and 
presents the key results achieved in 
these areas.

As in previous years, our activities 
have had little environmental impact. 
The monitoring results obtained for 
our sites are widely disseminated, 
in particular in the annual reports 
published by CEA’s centres. These 
data can be consulted on CEA’s web-
site. The close involvement of CEA 
laboratories in providing the French 
national environmental radioactivity 
measurement network with regularly 
updated and detailed data should 
also be noted.

Regarding occupational health and 
safety, the frequency of occupational 
accidents among CEA employees is 
comparable to that reported in previ-
ous years, following the sharp drop 
observed in 2013. For contractors’ 
employees, this frequency is well 
below that reported for the previous 
years, continuing the improvement 
seen since 2009. 

Edwige Bonnevie
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These results encourage us to 
remain steadfast in our efforts to 
prevent accidents, with a special 
eye on personnel movements on our 
sites.
Concerning radiation protection, 
the personal dosimetry results have 
confirmed that personnel exposure 
to ionising radiation remains very 
low, both for CEA employees and for 
those of contractors. These findings 
testify to the appropriateness of the 
equity and equivalence policy set up 
at all CEA sites concerned by radio-
logical risks. As in previous years, 
these results are also due to the 
strict application of the optimisation 
principle and to the professionalism 
of the teams responsible for radia-
tion protection at these facilities.
Regarding occupational risk pre-
vention, I would like to emphasise 
the strong commitment of special-
ists, staff and management to the 
prevention of musculoskeletal dis-
orders, the identification of posi-
tions impacted by changes regarding 
exposure of the lens of the eye to 
ionising radiation further to the new 
European directive, the rollout of a 
new computer application designed 
to manage stocks of chemicals used 
at CEA and providing safety data for 
each product and, lastly, training and 
experience sharing, especially for 
mechanical handling and personal 
protective equipment.

In the area of nuclear safety, 2014 
was another year in which significant 
resources were devoted to acting on 
feedback from the Fukushima Daiichi 
nuclear power plant accident. This 
included the latest complementary 
safety assessments and steps to 
reinforce, where necessary, the hard-
ened safety cores designed to guar-

antee the performance of essential 
nuclear safety functions in case of 
extreme events.

In addition, 2014 saw the continua-
tion of initiatives launched in previ-
ous years to:
•  formalise and disseminate the “pro-

tection of interests” policy men-
tioned in Article L.  593-1 of the 
French Environmental Code, relat-
ing to safety, public health and salu-
brity and the protection of nature 
and the environment;

•  take into account the new regula-
tory environment, which calls for a 
considerable effort to implement 
changes, revise documents and 
analyse operational consequences;

•  manage and follow up the priority 
safety objectives of CEA as well 
as all post-Fukushima actions, for 
which dedicated project organisa-
tions reporting to general manage-
ment on technical progress and 
compliance with costs and time-
lines have been set up. 

CEA reported 113  events to the 
French Nuclear Safety Authority 
(ASN) in 2014. None of these had a 
significant impact on personnel, the 
public or the environment. As is the 
case every year, these events were 
the subject of an in-depth analy-
sis that was then submitted to the 
nuclear safety authorities.

Regarding emergency response, 
2014 was, like 2013, a quiet year in 
terms of both the limited number 
and low severity of emergencies that 
CEA had to address. This should 
not, however, detract from the need 
to maintain vigilance and prepared-
ness among teams at the highest 
levels. As every year, more than 100 

scheduled and unannounced drills 
involving site teams were conducted 
at CEA facilities. CEA also organised 
or took part in 20 acute emergency 
response exercises requiring the 
mobilisation of its national emer-
gency response organisation.

With regard to the protection of sites 
and facilities, CEA continued to work 
in 2014 to bring its activities into line 
with the new regulations on the pro-
tection and control of nuclear mate-
rials, their facilities and transport 
(PCMNIT). A considerable effort was 
devoted to assessing the protective 
measures in place against the new 
regulations and, where necessary, 
defining improvements, training the 
personnel responsible for nuclear 
materials and generally increasing 
awareness, in particular through 
physical protection drills. In the field 
of information systems security, we 
must constantly adapt our protec-
tion and monitoring system in the 
face of ever-changing threats. Our 
defence against these threats has 
been considerably strengthened to 
analyse weak signals and ward off 
attacks at the earliest possible stage. 
Centre-specific scientific and techni-
cal asset protection and information 
systems security awareness actions 
support this policy and must be 
applied by users.

I would like to conclude, as I do each 
year, by mentioning our intellectual 
property protection policy. CEA reg-
istered 751  patents in 2014, as a 
result of which the French National 
Intellectual Property Institute (INPI) 
again ranked it as the number one 
French public research body in terms 
of the number of patents registered, 
and putting it in third place in the 
general classification, which includes 
companies.

Edwige Bonnevie
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Perspective of 
the Director of 
the General and 
Nuclear 
Inspection Division

The General and Nuclear Inspection 
Division (IGN) is in charge of imple-
menting CEA’s inspection and audit-
ing system in the fields of nuclear 
safety and CEA’s overall operation.

The process of revising the risk map 
is now complete, and objective priori-
ties have been defined for risks, based 
on a clear and well-structured identifi-
cation method. This makes it possible 
to assess in strictly operational terms 
the themes on which the inspection 
and audit programme should focus, 
according to the issues concerned. 
This programme, which firstly con-
cerns CEA’s security and nuclear 
safety and secondly its general opera-
tion, is now examined according to a 
multi-annual approach. It is validated 
by the general management and pre-
sented to the audit committee. The 
topics covered over a period of three 
years appear representative of all CEA 
activities and offer a satisfactory view 
of the level of control in each area 
concerned.

Nuclear security and safety cover the 
activities, organisation and resources 
implemented throughout CEA (gen-
eral management, sites, facilities and 
projects) to guarantee the highest 
standards of security, nuclear safety 
and radiation protection. 

I feel that the following four points 
should be highlighted:
•  further to the observations made 

previously, particularly close atten-
tion was paid in 2014 to the method 
adopted for performing preliminary 
risk analysis before any operation. 
In this regard, IGN recommenda-
tions - regarding risk prevention for 
heavy handling operations in par-
ticular have generally been taken 
into consideration at CEA centres 
and procedures prepared acordingly, 

although their application has yet 
to be controlled. Furthermore, pre-
liminary risk analysis must be sys-
tematically extended to all types of 
operation;

•  examination of fluid and equipment 
lockout/lockout removal processes 
showed practices and procedures to 
be satisfactory on the whole as far 
as electrical circuit lockout is con-
cerned. These must nevertheless 
be reinforced for the distribution of 
other fluids, such as gas and com-
pressed air, as well as for mechani-
cal equipment. More especially, 
traceability must be improved for 
restart conditions;

•  significant progress is required in 
analysis and sharing of operating 
experience feedback, especially 
regarding faults and incidents. To 
this end, significant event reports for 
the authorities should be simplified 
and structured to promote practical 
application of concrete measures to 
enhance safety and security. Simi-
larly, I feel it necessary to reinforce 
memory and historical traceability;

•  the case of complex, changing 
organisational structures involving, 
for example, several entities col-
laborating within the same structure, 
whether or not this structure is man-
aged by a CEA employee, has been 
identified as a potential safety and 
security weak point.

©
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Progress is required in this area to 
clearly identify the units concerned, 
formalise the applicable regulatory 
framework and define the relevant 
responsibilities.
Action plans have been set up for 
each of these points to respond to 
IGN recommendations. The plans 
have been validated by general man-
agement. Implementation of these 
recommendations is monitored each 
year - in 2014, about two-thirds of 
them had been acknowledged. While 
this is a step forward, there is still 
room for improvement. 

Turning to another subject, now that 
the system of internal authorisations 
by site managers has been extended 
to internal transport within basic 
nuclear installations, level 2 inspec-
tion was carried out on a few exam-
ples of selected authorisations in this 
new area. While results were satisfac-
tory, a number of procedures will have 
to be revised at the end of the current 
period of transition to reflect the redis-
tribution of roles among the persons 
and organisations concerned.

Regarding nuclear safety, however, 
it seems that the profusion of regu-
lations and the resulting rise in the 
number of requests, which are proc-
essed in various ways according to 
the authority concerned, can be detri-
mental to a clear perception of risks 
and the suitability of the related coun-
termeasures. 

In my view, a good balance should be 
sought as part of an initiative to bring 
about the necessary convergence 
between the approaches adopted by 
the safety authority and the licensee.

Internal auditing concerning general 
operation covers all areas of manage-
ment, organisation and resources, 
particularly in the financial field.
A number of support processes have 
been examined as part of the multi-
annual approach of the audit plan 
and to optimise and secure CEA’s 
operation. This involves assessing 
the measures set up to prevent risks 
identified in the risk map and finding 
solutions for improvement based on 
relevant surveys.

The protection of sensitive informa-
tion was among the topics examined. 
An initial examination showed that it 
would be wise to address this issue 
as part of a general approach to eco-
nomic intelligence and a special posi-
tion was created for this purpose. In 
today’s world of rapid change and 
ever-growing threats, I believe we 
must strengthen assessments of 
actions and processes set up in the 
broader area of information system 
protection. An audit is planned in this 
ar  ea as from 2015.

As part of the initiative to forge closer 
ties between public research and other 
French stakeholders in research, and 
given CEA’s necessary involvement in 
many juxtaposed management and 
governance bodies, clear commit-
ments based on representation and 
participation must be preserved. Rec-
ommendations have been made to 
this end. 

An audit carried out on a project 
revealed the need to strengthen the 
internal reference framework and the 
corresponding decision-making and 
control measures. 

Lastly, IGN conducts follow-up audits 
three years after certain missions to 
review the implementation of recom-
mendations issued at the time. For 
example, this year a follow-up audit 
was conducted on a vocational train-
ing mission carried out in 2009.

From a broader perspective, two sig-
nificant actions to improve IGN opera-
tion and how it fulfils its missions 
were consolidated. First, the meth-
odology adopted for audits now uses 
summary sheets to ensure improved 
traceability of the analysis and for-
mulation of the resulting recommen-
dations. Second, the conditions for 
submitting the audit ensure that the 
findings are effectively taken on board 
and lead to better mutual understand-
ing. Both these actions should be 
meticulously implemented and the 
feedback periodically examined.

Lastly, the internal control system, 
which supports operational teams by 
helping them to secure and optimise 
the functional processes carried out 
in all or some of their areas of respon-
sibility, was implemented on a range 
of topics and self-assessment was 
carried out. The process of integrating 
this system is ongoing and seems to 
be progressing well as part of a gen-
eral initiative, with essential support 
from general management. 

All the actions conducted by CEA in 
all these areas form part of a con-
tinuous operational improvement 
process consistent with current 
changes in corporate risk manage-
ment concepts. Internal analysis of 
the effectiveness of this system must 
be continued at all costs. Similarly, it 
is essential to maintain our expertise 
and skills in audit and control.

Bernard Maillot

CEA 
headquarters
at Saclay
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2Environmental 
protection and 
monitoring

Protection of the 
environment – a top 
priority
CEA is constantly concerned with 
environmental protection in its oper-
ations. It strives to continuously 
improve the environmental perform-
ance of its processes and facilities at 
all stages: design, construction, oper-
ation and dismantling.

CEA uses radioactive, chemical and 
biological substances that may be 
present in trace amounts in effluent 
and waste arising from its activities. 
It controls their environmental impact 
by reducing them at the source, char-
acterising them and processing them 
as necessary.

This approach enables CEA to control 
its radioactive and chemical effluent 
releases and ensure that their impact 

on the environment is negligible. The 
levels of these substances in the 
environment are very low and often 
undetected by even the most effective 
measuring instruments.

Each centre uses an environmental 
management system set up to con-
trol these effluents and the condi-
tions in which they are discharged 
and to monitor the environment. 
Some aspects are certified for com-
pliance with three benchmarks: 
quality (ISO  9001), safety (OHSAS 
18001) and environmental protection 
(ISO 14001).

This approach demonstrates the abil-
ity of the centres to improve the envi-
ronmental performance of all their 
operations and shows their commit-
ment to reducing their environmental 
footprint. The goals of CEA’s centres 
regarding environmental protection 

include implementing new regulatory 
measures applicable to regulated facil-
ities and products, closer monitoring 
of the chemicals inventory, assessing 
the impact of new activities, seeking 
ways to mitigate this impact, and rais-
ing employee awareness of environ-
mental protection issues. These goals 
give rise to annual action plans.

CEA facilities
The facilities operated by CEA to 
conduct research and development 
for civilian or military nuclear power 
programmes, as well as those used 
for fundamental research and train-
ing, are governed by different legal 
regimes for environmental reasons.

Installations, structures, works and 
activities (IOTA) and installations 
classified on environmental protec-
tion grounds (ICPE) are generally 
under the authority of France’s Pre-
fects. Basic nuclear installations 
(INB) are regulated by the Nuclear 
Safety Authority (ASN). Secret basic 
nuclear installations (INBS), indi-
vidual installations (II) and defence-
related nuclear experimental facilities 
(SIENID) are under the jurisdiction of 
the French Defence Nuclear Safety 
Authority (ASND).

Installations, structures, works 
and activities (IOTA) 
Facilities liable to affect water 
resources or aquatic ecosystems are 
subject to declaration or authorisa-
tion depending on the hazards they 
pose and the severity of their poten-
tial effects.

Panoramic view of the National Institute 
of Solar Energy in Savoie.
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In 2014, CEA had 75 IOTA facilities, of 
which 22 were subject to authorisa-
tion and 53 subject to declaration in 
14 different classification categories, 
according to the nomenclature used 
in the French Water Act.

Piezometers used for groundwater 
monitoring, and facilities that dis-
charge rainwater into surface fresh 
water account for most CEA IOTAs. 
Several piezometers may be counted 
as part of the same IOTA.

Breakdown of IOTAs

Installations classified on 
environmental protection grounds 
(ICPEs)
CEA operates 322 ICPEs subject to 
declaration or authorisation, repre-
senting 540 classified operations. It 
should be noted that some ICPEs may 
be classified under more than one of 
the categories defined in the French 
Environmental Code.

Administrative regime of ICPEs

The number of ICPEs is the same as 
that reported in 2013 (323).

Breakdown of classified operations
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>  ICPEs with radioactive substances
>  ICPEs without radioactive substances

Transposition of the 
Seveso 3 Directive 

European Directive 2012/18/EU of 4 July 
2012 on major accident hazards involving 
dangerous substances, otherwise 
known as the “Seveso 3 Directive”, was 
completely transposed into French law 
in 2014 and will be applicable as of 
1 June 2015.

The new provisions take into account 
the dangerous substances classification 
system used in the CLP1 regulation, which 
will gradually replace the existing system 
between now and June 2015. They also 
reinforce measures applicable to facilities 
presenting major hazards for safety, 
human health and the environment, in 
particular improving public access to 
safety information. Citizens will now have 
direct online access to information on 
Seveso plants near their homes, accident 
prevention programmes and emergency 
measures. 

The new provisions entail some 
considerable changes. For example, 
with the revised ICPE classification and 
the newly created “4000” category, all 
classification categories need to be 
updated. 

In addition, the rules for determining 
whether a facility is concerned by the 
Seveso regulation have been changed. 

The CEA study on the impact of this major 
change, conducted in 2014, indicates that 
some centres could come under the new 
regulation in 2015, even though there has 
been no change in their activities.

1  Regulation (EC) No. 1272/2008 of the European Par-
liament and of the Council of 16 December 2008 on 
classification, labelling and packaging of substances 
and mixtures - amending and repealing Directives 
67/548/EEC and 1999/45/EC, and Regulation (EC) 
No 1907/2006.

>

Change in regulations 
on radioactive 
substances 

The classification of ICPEs was 
modified in September 2014, leading 
to a change in the administrative 
regime of activities involving the use of 
radioactive substances. In particular, 
responsibilities regarding the control 
of these substances have been 
redistributed between the prefects and 
safety authorities. 

Installations possessing or using sealed 
radioactive sources are now governed by 
the French Public Health Code, as they 
have no direct environmental impact 
under normal operating conditions. They 
are controlled by the nuclear safety 
authorities.

On the other hand, installations using 
unsealed radioactive sources and the 
management of large quantities of 
radioactive waste (more than 10 m3) are 
governed by the French Environmental 
Code and are classified as ICPEs with 
radioactive substances. They come 
under the authority of the Prefect or the 
relevant nuclear safety authority.

Before September 2015, CEA must 
determine the regime applicable to 
existing installations under the new 
regulations and apply for ad hoc licences 
to possess and use such substances. 
The number of CEA facilities classed 
ICPE with radioactive substances should 
fall significantly as a result of this 
regulatory change.

>
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Basic nuclear installations (INBs) 
and individual installations (IIs)
CEA operates thirty-six INBs and 
forty-one IIs. These consist of:
•  nuclear reactors;
•  installations containing radioactive 

or fissile substances;
•  installations for the treatment, 

storage or disposal of radioactive 
waste.

Breakdown of CEA INBs at the end 
of 2014 (source ASN)

Environmental aspects
Requirements relating to water 
abstraction and consumption by 
ICPEs as well as their emissions of 
all types are subject to a specific 
ministerial order and implemented in 
the prefectural operating licences for 
these installations.

The requirements applicable to INBs 
are subject to ASN decisions. Those 
applicable to secret basic nuclear 
installations (INBSs) and defence-
related nuclear experimental facilities 
(SIENIDs) come under the jurisdiction 
of the French Defence Nuclear Safety 
Authority (ASND). The requirements 
relating to discharge limits are subject 
to ministerial orders.

The Grenoble prefectural licence 
was updated on 20 February 2014. 
It includes the environmental moni-
toring procedures applicable to the 
last INBs of the CEA Grenoble centre 
pending decommissioning.

Energy consumption
Under the French Grenelle 1 and 2 
laws, CEA pursues its sustainable 
development initiative, the objectives 
of which include reducing its 
energy consumption, in particular 
by continuing to insulate buildings, 
improving leak detection on piping 
and renovating lighting systems 
outside buildings.

CEA’s fossil fuel consumption has 
fallen by 127 GWh over the last five 
years. 

12

2 1

1

1
1
1

1
1
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>  Reactor
>  Disposal of radioactive substances
>  Manufacture or conversion of radioactive 

substances 
>  Conversion of radioactive substances
>  Use of radioactive substances
>  Manufacture of radioactive substances
>  Disposal of radioactive substances
>  Disposal or storage of radioactive substances
>  Research and development laboratory for the 

study and production of actinides
>  Research and development laboratory
>  Packaging and storage of radioactive 

substances
>  Research facility being dismantled
>  Facility for effluent treatment and waste storage 

during dismantling operations
>  Receipt and shipment of nuclear materials

Overhaul of the 
regulations on basic 
nuclear installations 
(INBs)

The French Order of 9 August 2013, 
implementing ASN’s decision on the 
curtailing of adverse effects and the 
health and environmental impact of 
INBs, referred to as the “environmental 
decision”, clarifies and completes the 
provisions of the Order of 7 February 
2012 referred to as the “INB Order”. 
These provisions are set out in more 
than a hundred articles.
They complement existing provisions 
and their consequences for INBs are 
being examined by an internal working 
group, which also defines practical 
procedures for applying them at CEA’s 
centres. 

>
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CEA energy consumption in 2014 (in GWh) 
Energy consumption trends

>  Electricity
>  Fossil fuels (natural gas, fuel oil)
>  Heating (geothermal wells, superheated water)
>  Renewable energies (geothermal energy, solar energy, etc.)

Energy saving 
initiatives at CEA 
centres

CEA’s centres have launched many 
initiatives to save energy. 

The first phase of the heating renovation 
project at Bruyères-le-Châtel was 
completed in 2014. Once the project is 
completed, the heat generated by the Tera 
supercomputer will be recovered for the 
site heating system.

The main boiler plant at Marcoule also 
underwent a major overhaul in 2014, with 
the old boilers being replaced by new-
generation units. 

In Cadarache, exhaust heat from LEFCA, 
the CEA laboratory for research and 
experimental fabrication of advanced 
nuclear fuels, is recovered for use in 
supply heating. Work continues on the 
Valores project, which should, when 
completed, make it possible to recover 
heat from the RES test reactor for heating 
the centre. 

Several centres have implemented other 
initiatives, on a smaller scale, such as 
the installation of thermostatic taps and 
lighting control systems equipped with 
presence detectors and daylight sensors.

>
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Water abstraction
Water is a fragile, limited and unevenly 
distributed natural resource that must 
be protected and used wisely. The 
water needed for CEA’s activities is 
pumped from the waterways and 
water tables on each site, as well as 
being piped in from local public water 
systems.

This water is used primarily for 
industrial requirements (processes, 
cooling, air conditioning) and 
domestic purposes. It is also stored in 
firefighting water tanks.

CEA uses recycled water and closed-
loop systems as much as possi-
ble for its industrial operations in 
order to reduce the amount of water 
abstracted from the environment.

In five years, it has reduced the water 
it abstracts from public distribution 
networks, wells or surface water by 
a total of nearly four million cubic 
metres. Various means have been 
employed to achieve this, including 
water saving plans, improved leak 
detection and the installation of addi-
tional water meters to monitor facility 
water consumption.
 

Water used and saved 
by CEA in 2014

(in thousands of m3)

Effluent monitoring
Every measure is taken to limit the 
amount of effluents discharged. Efflu-
ents are separated and collected at 
the source according to their radio-
logical, physical and chemical proper-
ties and then treated at appropriate 
facilities.

The chemical and radioactive 
characteristics of domestic or 
industrial effluents are controlled 
to check that they comply with 
authorisations and are compatible 
with the environments into which they 
will be discharged.

Radiological and chemical analyses 
of effluents are conducted by CEA’s 
site laboratories. Certified independ-
ent laboratories are sometimes asked 
to perform the chemical analyses.

Periodic inter-laboratory proficiency 
tests or cross-checks organised by the 
authorities ensure that measurement 
results are reliable.

Discharge of non-radioactive liquid 
effluents
Depending on their type, effluents 
are routed to separate collection 
networks and then transferred to the 
appropriate treatment plants:
•  industrial effluents are filtered, neu-

tralised and undergo sedimentation 
or flocculation if necessary;

•  domestic sewage undergoes bio-
logical and/or chemical treatment 
(depending on the site) at an on-site 
or off-site wastewater treatment 
plant.

The effluents are then controlled 
again to ensure compliance with 
discharge limits and to verify that they 
are innocuous when discharged to 
the environment.

The analyses are conducted at various 
network points on each site, i.e. the 
site’s final discharge point, its treat-
ment plants (sanitary effluents, indus-
trial effluents and recycled water) and 
its run-off discharge points.

5,939

9131,219

3,899

>  Water abstraction: public network
>  Water abstraction: wells
>  Water abstraction: surface water
>  Water saving: recycled water

Environmental clauses for responsible purchasing
Whenever possible, CEA includes an environmental clause in its contracts.

Environmental clause means any requirement added to tender documents to promote 
environmental protection and enhancement. It can concern every step in the purchasing 
process. 

For example, it may include provisions for the use of clean vehicles and environmentally 
friendly products, a preference for short food supply chains for staff canteens, or compliance 
with specific environmental requirements on construction sites, such as meeting green 
building requirements, saving water and ensuring good waste management. 

>

Taking a sample for analysis
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The analyses focus in particular on 
common physical-chemical param-
eters (pH, conductivity, temperature, 
anions, cations) and water qual-
ity indicators (suspended matter, 
five-day biological oxygen demand, 
chemical oxygen demand, nitrogen 
and phosphorous compounds). The 
results of these analyses, expressed 
as mean values, comply with currently 
applicable authorisations.

Discharge of very low-level radioactive 
liquid effluents
Only very low-level radioactive liquid 
effluents with radiological and phys-
ical-chemical properties within limits 
specified by discharge permits may 
be discharged into the environment 
after undergoing numerous tests.

All radioactive effluents are stored in 
special tanks according to their type 
and activity level. They are then trans-
ferred to one of CEA’s effluent treat-
ment plants. Most of the radioactivity 
recovered is isolated as solid waste. 

Radioactivity monitoring is carried out 
using continuous measurements and 
time-delayed laboratory analyses of 
gross alpha and beta activities, spe-
cific pure beta-emitting radionuclides 
(such as tritium), gamma-emitting 
radionuclides and, where necessary, 
alpha-emitting radionuclides.

For many years now, continuous 
improvement in the environmental 
performance of CEA facilities and 
processes has gradually reduced the 
amounts of effluents discharged into 
the environment.

As is the case every year, the results in 
2014 are all well below the authorised 
discharge limits.

Nearly 2,000  liquid effluent samples 
were collected at site outlets in 2014, 
resulting in more than 8,000  test 
measurement results. In addition, 
continuous monitoring data are 
transmitted by nearly 70  measuring 
devices

Non-radioactive gaseous effluents
Regulations have been passed to 
limit emission sources of pollutants 
that are potentially harmful to human 
health and the environment. They 
demand monitoring at facilities whose 
activities may lead to the discharge of 
these pollutants into the air.

At CEA centres, the boiler plants are 
responsible for the highest emissions. 
Many steps are taken to mitigate 
the impact of these atmospheric 
emissions. For example:
•  insulation in poorly insulated build-

ings is reinforced and heating hours 
are rationalised so that the boiler 
plants operate over shorter periods, 
thus reducing emissions;

•  combustion gases are collected 
and discharged via a small number 
of stacks that are high enough to 
ensure the most effective dispersal.

The main stacks of the facilities to 
be monitored are fitted with systems 
that collect samples for the analysis 
of chemical compounds.

Emission monitoring primarily 
focuses on discharged amounts of 
carbon dioxide, nitrogen oxides, sul-
fur oxides, methane and total dust or 
metals.

Pollutant emissions from facilities sub-
ject to authorisation are reported each 
year to regulators and can be found 
online (www.irep.ecologie.gouv.fr).

CEA’s contribution 
to the OSPAR 
convention 

The international OSPAR Convention, 
signed by sixteen contracting parties, 
including France, guides international 
cooperation for the protection of the 
marine environment of the North-East 
Atlantic. In agreement with the ministerial 
authorities, CEA has applied the 
convention at the civil facilities concerned 
since October 2001.

Under the convention, the Radioactive 
Substances Strategy is aimed at gradually 
reducing radioactive discharges to the 
marine environment to lessen their 
impact. 

The contracting parties support the 
use of Best Available Techniques (BAT) 
to minimise and, if possible, eliminate 
pollution due to the discharge of 
radioactive substances to the marine 
environment by nuclear facilities, 
including research reactors. They report 
on their progress in implementing BATs at 
their facilities every four years. 

CEA contributed to the four-yearly report 
submitted by France at the beginning 
of 2014, which describes national 
regulations and strategy on discharge 
licensing and gives details of the steps 
taken by nuclear licensees to reduce their 
emissions. Although CEA’s centres are 
located far away from the maritime area 
in question, the report also includes an 
account of action taken to apply BATs.

>
Aerial view of Cadarache 
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Greenhouse gases and quota 
management
The evaluation of the environmental 
performance of CEA’s centres also 
concerns their emissions of green-
house gases such as carbon dioxide 
(CO2), methane (CH4) and nitrous 
oxide (N2O), which are published in 
an annual report. Their emissions 
are the equivalent of approximately 
233,000 tonnes of CO2, more than 90% 
of which is the result of nuclear fuel, 
electricity and fossil fuel consumption 
(2013 data).

Following the signing of the Kyoto 
Protocol, a greenhouse gas emission 
allowance trading scheme was set up 
in Europe to reduce greenhouse gas 
emissions.

The principle is as follows: a ceiling for 
greenhouse gas emissions is defined 
for each facility concerned, which is 
allocated a number of quotas. At the 
end of each year, the facility must 
return the number of quotas that is 
the equivalent of its actual emissions. 
Any facility that emits more than its 
allocation must obtain the missing 
quotas, whereas those that emit less 
can sell their unused quotas and so 
finance investments made to control 
emissions. 

In France, the 2013-2020 National 
Greenhouse Gas Allowance Alloca-
tion Plan (known as PNAQ II) allo-
cated an allowance of 27,761 tonnes 
of CO2 in 2014 for the boiler plants 
of the three CEA centres concerned. 
The actual emissions of these facili-
ties amounted to 30,183 tonnes. The 
extra 2,422 tonnes can be explained 
by a significant increase in boiler plant 
operation at the Grenoble centre. The 
boiler plant has been in continuous 
use since the 2013-2014 heating sea-
son at the request of CCIAG, a heating 
company serving Grenoble and the 
surrounding area.

Very low-level gaseous effluents
Before exiting CEA’s nuclear facilities, 
gaseous effluents are filtered to lower 
the amount of radioactive particu-
lates discharged to the atmosphere.

Stacks are fitted with continuous 
monitoring and sample collection 
systems for laboratory analysis of 
radioactive aerosols and gases (tri-
tium, carbon-14, gross alpha, gross 
beta-gamma and halogens).

As of this year, there are no gaseous 
emissions from the Grenoble centre 
following the dismantling of its INBs.

The annual totals for radioactivity 
due to gaseous emissions from the 
centres are systematically below 
authorisation limits.

Environmental monitoring
Environmental monitoring 
laboratories: recognised expertise
In addition to the effluent testing labo-
ratories, environmental monitoring 
laboratories collect samples daily and 
perform the required measurements 
to check facility operation and assess 
the impact of CEA facilities on the 
population and the environment.

The laboratories also operate moni-
toring stations continuously. Air and 
water quality measurements and the 
related meteorological data are cen-
tralised to allow real-time monitoring.

In accordance with regulations, the 
laboratories also have vehicles fitted 
with systems for taking samples and 
measurements inside and outside the 
centres.

Tens of thousands of radiological and 
physicochemical analyses (air, water, 
food chain, etc.) are performed each 
year as part of this monitoring.

The accuracy of these measurements 
is guaranteed by many mechanisms:
•  ASN approvals for environmental 

radioactivity measurements;
•  Cofrac accreditation in accordance 

with NF EN ISO/CEI 170251 through 
three programmes (99-4, 100-1 and 
135);

•  periodic inter-laboratory proficiency 
tests;

•  assessments by second external 
experts.

The laboratories also ensure full 
traceability of all their measurements.

These mechanisms are supple-
mented by inspections by regulators.

1  International standard on the general requirements for the 
competence of testing and calibration laboratories.

Valduc mobile laboratory 
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Complete environmental 
monitoring programmes 
The environment within a radius of 
several kilometres around each site 
is monitored in addition to discharge. 
The monitoring programme is 
regularly updated and revised to 
reflect changes in operations and 
local characteristics.

It serves to ensure that the meas-
ures implemented at each facility 
are effective. Samples are collected 
from the main pathways of transfer 
of radionuclides in the environment 
and analysed by CEA’s measurement 
laboratories.

The programme has several 
objectives:
•  detect possible abnormal rises in radi-

oactivity levels in the environment 
near the sites as soon as possible;

•  ascertain environmental radiation 
levels and track them over time;

•  verify the compliance of facilities 
with applicable requirements.

Natural water monitoring
The hydrographic network into which 
the liquid effluents are discharged is 
closely monitored around CEA sites. 
Samples are regularly collected from 
surface waters (rivers, streams and 
ponds) located upstream and down-
stream of effluent discharge points 
and from groundwater.

Measurement results show that the 
radioactivity levels of the waters 
are very low and often below the 
detection threshold of even the 
most effective testing methods and 
equipment.

The radioactivity measured is mainly 
natural (potassium-40 and naturally 
occurring radionuclides in the 
uranium and thorium decay chains).

Tritium is the main radionuclide 
detected in the environment near 
the Marcoule, Valduc and, to a lesser 
extent, Saclay sites.

Additional monitoring of surface 
waters receiving effluent and of 
groundwater is also performed. It 
concerns many physical-chemi-
cal, biological and microbiological 
parameters and covers suspended 
matter, potassium, uranium, nitrogen 
and phosphorus compounds, metals 
and organic compounds.

Drinking water and 
radioactivity

The World Health Organisation (WHO) 
recommends guidance levels for 
concentrations below which water may 
be consumed throughout a person’s 
lifetime without any significant risk to 
health: 
• tritium: 10,000 Bq/l
• total alpha activity: 0.5 Bq/l
• total beta activity: 1 Bq/l

>

Radioactivity monitoring: key figures for 2014 

6
CEA test laboratories
accredited by Cofrac

178 
ASN approvals

23,500 
samples collected

30,000 
results sent to the national 
radioactivity measurement 

network

Chemical monitoring: key figures for 2014

3 
CEA test laboratories 
accredited by Cofrac

7 
MEDDE approvals and 

96
 Cofrac-accredited parameters 

for CEA

2,100 
samples collected

24,500
time-delayed measurement 

results

GPRADE 
The advisory committee for radiation 
protection in industrial applications and 
research relating to ionising radiation 
and for the environment (GPRADE) is 
called on by ASN to issue opinions or 
recommendations on radiation protection 
for workers and the public and in 
environmental matters.

ASN appointed several CEA experts to 
the committee when membership was 
reviewed at the end of 2012 and extended 
the scope of the committee’s activities to 
cover environmental issues.

>
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Atmospheric monitoring
Atmospheric radioactivity is continu-
ously monitored by more than 140 
instruments providing real-time data.

Dosimeters located along site 
perimeters measure ambient 
gamma radiation, which is chiefly a 
phenomenon of natural radioactivity 
and can vary greatly in concentration 
depending on the geological nature 
and geographical location of the site 
in question.

Atmospheric radioactivity is mainly 
due to radon and its decay products 
that bind to the dust suspended in the 
air, as well as natural radionuclides 
such as beryllium-7. Although atmos-
pheric activity fluctuates according to 
the season and variations in air dust 
content, it is stable on the whole from 
one year to another.

Monitoring of soils and 
sediments
Sediments of waterways that receive 
liquid effluents are monitored for radi-
oactivity and periodically tested for 
the presence of metals.

The radioactivity of soils where 
radionuclides may build up in the 
form of dry and wet deposition is 
characterised every year.

Monitoring of flora and fauna
All living organisms are naturally radi-
oactive. Naturally occurring radioac-
tive elements present in the air, water 
and soil are taken up by plants and 
animals.

Each site monitors the radioactiv-
ity levels of foods produced nearby. 
Local products, whether edible or not 
(grass, fruit, vegetables, milk, etc.) are 
regularly tested.

Radioactivity in plants and milk is 
chiefly due to naturally occurring 
potassium-40. 

Tritium is detected in grass samples 
collected in the vicinity of sites with 
the highest discharge permits. In milk, 
it is detected only very locally and in 
trace amounts.

Certain species of aquatic mosses 
are periodically tested for metallic ele-
ments.

Posting of environmental 
monitoring results on the Internet
CEA is actively involved in the 
operation of the national network 
of environmental radioactivity 
measurements. Its centres 
regularly transmit their regulatory 
environmental monitoring results. 
These results account for 15% of all 
the data made available to the public 
since 2009 on the www.mesure-
radioactivite.fr, website, with more 
than 204,000 CEA measurement 
results.

Distribution of the measurement 
results sent by CEA to the French 

national environmental radioactivity 
measurement network

(end of 2014)

ASN approvals of environmental 
radiation measurement results from 

CEA laboratories
(1 January 2015)

Very low dosimetric 
impacts on populations
The dosimetric impact of discharged 
effluents on the population living close 
to CEA centres is assessed every year. 
The reference groups are homogene-
ous groups of people, defined using 
realistic scenarios, categorised by the 
lifestyle and dietary habits of nearby 
populations and the distance of these 
populations from discharge points.

70.1%

5.2%

24.5%
0.3%

>  Air, gases and dust
>  Water
>  Fauna, flora and foodstuffs
>  Soil

53

34 36

26

22

7

>  Water
>  Soil
>  Plants, milk, fauna, flora
>  Air filters
>  Gas and air
>  Ambient environment

Very low-background gamma 
spectrometer at the Bruyères-le-Châtel 
radioanalysis laboratory 
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External exposure pathways (radio-
activity in the air and on the ground) 
and internal exposure pathways (via 
inhalation and ingestion) are taken 
into account in these assessments, 
which are based on the exposure cal-
culations performed using numerical 
models validated using the results of 
annual site discharge measurements.

Radionuclide uptake is assessed 
between discharge sources and envi-
ronmental compartments (water, air, 
ground, foods, etc.) using hydrody-
namic and aerodynamic dispersion 
models.

CEA’s “impact calculation labora-
tory” develops methods and tools for 
assessing radiological and chemical 
impact on the population. The assess-
ments are included in the regulatory 
documents of the facilities. 

Although the assessment of the 
impact on populations living near 
CEA centres is based on conserva-
tive assumptions, the estimated 
annual doses for reference groups are 
always well below 10 μSv/year, a dose 
considered as “trivial”, in other words 
not calling for any radiation protection 
measures (International Commission 
on Radiological Protection – Pub-
lication 104 and Euratom Directive 
2013/59).

Reported environmental 
events
In 2014, ten events were reported to 
the safety authorities on environmental 
grounds. These events were all 
below the International Nuclear and 
Radiological Event Scale or INES 
(see definition in Chapter 3 “Safety 
of facilities”). For the most part, they 
concerned observed deviations from 
requirements relating to effluent 
or coolant discharge and had no 
significant environmental impact.

The summary of events reported to 
the safety authorities is provided in 
Chapter 3.

Public information
Local information bodies
Local information committees (CLIs) 
are set up for civil nuclear sites at the 
initiative of local councils. Their pur-
pose is twofold:
•  inform and consult the public on 

matters of nuclear safety and radia-
tion protection; 

•  monitor the impact of nuclear 
activities on the population and the 
environment.

The CLIs receive the necessary infor-
mation from licensees and regula-
tors and benefit from funding by the 
French government and the relevant 
local authorities.

Information committees (CIs) are 
also set up at INBSs. They are usually 
chaired by the Prefect and concern 
the Bruyères-le-Châtel, Cadarache, 
Marcoule and Valduc centres.

In 2014, Marcoule submitted two 
public inquiry applications, one for 
the dismantling of the Phenix reactor, 
the other for the construction of the 
Diadem storage facility. The inquir-
ies, held on 10 June and 17 July, both 
issued an unconditional favourable 
opinion. CEA submitted both these 
documents to the Marcoule-Gard 
CLI. The Marcoule centre, in asso-
ciation with the Gard Prefecture, also 
presented to the CLI the awareness 
campaign aimed at local residents, 
following the revision of the off-site 
emergency plan or PPI. An informa-
tion leaflet on this topic was distrib-
uted to more than 90,000 residents in 
the Gard and Vaucluse departments. 

Prototype biosensor system for 
detecting toxins in the environment

A team at CEA’s Institute of Environmental Biology and Biotechnology 
is working to develop a prototype PLC using biosensors for online and 
on-site detection of toxins. This work is part of the Combitox project 
funded by ANR2.

Biosensors represent a range of new technologies that offer a number of 
advantages in terms of selectivity (target pollutant, bioavailable fraction), 
sensitivity (detection of low concentrations) and on-site installation for 
rapid diagnostics.

The prototype uses biosensors to detect toxic compounds and 
microorganisms that can be harmful to human health (via drinking 
water supply systems and water treatment plants) and the environment 
(aquaculture, etc.). The PLC acts as an alarm when metals (cadmium, 
mercury, arsenic, nickel, etc.), environmental and/or food toxins and 
pathogenic microorganisms exceed a pollution threshold on the water 
supply system. It is currently being installed by an intermunicipal water 
board in the south of France.

>

Information 
leaflet on the 

Marcoule 
off-site 

emergency 
plan (PPI).
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Luminescence emission measurement 
transmitted by an arsenic biosensor. The 
response is specific and proportional to the 
concentration of metal in a test sample.

2) The French National Research Agency
>  Arsenic
>  Iron

>  Cobalt
>  Molybdenum

>  Barium
>  Manganese

>  Copper
>  Cadmium

>  Silver
>  Zinc
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The Grenoble CLI, which jointly rep-
resents CEA and the Laue-Langevin 
Institite (ILL), held a general meet-
ing on 24 September to examine 
the assessment request issued by 
ASN regarding the administrative 
decommissioning of the Siloe reac-
tor - INB 20. Following the CEA and 
ASN reports on the work carried out 
and the final status of the facility, and 
following discussions of the matter 
with the members present, the CLI 
approved the decommissioning of 
this INB.

The Fontenay-aux-Roses CLI held a 
public plenary meeting on 11 Febru-
ary, during which CEA reported on 
progress in facility clean-up and dis-
mantling operations and soil analysis 
and clean-up. A report of the year’s 
event declarations was also pre-
sented at the meeting.

The CLI of the nuclear facilities on the 
Saclay plateau focused its attention 
on the final shutdown and dismantling 
of the Ulysse reactor, INB 18, about 
which it had consulted the Saclay 
CHSCT, before the hearing with ASN. 
It also looked at the Saint Aubin “small 
quarry” site, which has now entered 
the final complete remediation phase.

Experts from Cadarache contributed 
to many technical meetings organised 
by the CLI. Their contributions par-
ticularly concerned complementary 
safety assessments (or stress tests), 
removal of waste from storage at INB 

56, emission control and environmen-
tal monitoring, and the dismantling 
of the ATPu and ATUE facilities. The 
annual transparency and nuclear 
safety report was presented in Puyri-
card at the public meeting held on 3 
October. The CLI of the CEA centre 
merged with the ITER CLI into a sin-
gle committee to form the Cadarache 
CLI, which covers the whole site.

The Bruyères-le-Châtel information 
committee (CI) met on 16 September 
under the authority of its new chair-
man. Points on the agenda included 
the order authorising the abstrac-
tion of water and discharge of liq-
uid and gaseous effluents to oper-
ate the INBS. The safety report for 
the individual installations currently 
being dismantled was another point 
addressed. The meeting ended with a 
visit to the radioactive waste storage 
building.

Two Valduc CI meetings were held, 
one on 16 April, the other on 24 
November. The meetings covered 
environmental and economic impact 
reports, the latest news at the cen-
tre, and emergency response, in par-
ticular feedback from the Crisatom-
enat national emergency exercise on 
13 February.

Sharing information
CEA ensures that the results of envi-
ronmental monitoring operations 
conducted at its centres are widely 
disseminated to the public. This is 

completed by the publication of the 
annual transparency and nuclear 
safety reports for its civil centres in 
accordance with Article L.125-15 of 
the French Environmental Code. The 
reports describe the operations of 
the facilities, effluents discharged to 
the environment, radioactive waste 
generated, and any incidents. They 
present all the control and monitoring 
measures implemented.

CEA also collaborates with the French 
High Committee for Transparency 
and Information on Nuclear Safety 
(HCTISN). CEA’s Vice Chairman holds 
a seat on the committee, whose mem-
bers are eminent persons appointed 
by decree and representatives of all 
stakeholders. The HCTISN is a forum 
for pluralistic, independent debate. 
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Liquid effluents (GBq/year) Gaseous effluents (GBq/year)

Tritium Alpha Beta-gamma C-14 Gases Tritium Halogens Aerosols Beta-gamma Alpha C-14

Bruyères-le-Châtel 
0.5 0.006 0.07 55
6 0.02 0.2 - - 20,000 - - - - -

Cadarache
4.45x10-1 1.76x10-4 3.21x10-1 1.91x10-3 11,364 41 0.001 - 0.002 0.00001 0.5

1,000 0.13 1.5 0.5 Limits are per INB, not for the entire site

Fontenay-aux-Roses
0.005 0.00013 0.003 < 2,000 - 0.0074 0.00006
200 1 40 - 20,000 10 - - -

Marcoule 
22,000 1.6 68 6 276,000(1) 37,032 0.09 0.0001 -

800,000 9 3,025 80 1,370,000(1) 2,600,370 54.34 0.08 10

Saclay
17 0.05 0.01 0.07 13,600 12,000 0.003 0.016 34.6

250 0.2 0.5 2 85,100 82,410 0.79 0.271 - - 2,030

Valduc No authorisation
0 241,000 0.001 < 0.0003

40,000 1,850,000 0.75 0.075 - - -

The differences between the authorisation limits depend on the types of test conducted at each site. 
Annual total 2014   Annual authorisation.   (1) Values include tritium for Phenix.

Total effluent emissions in 2014
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Monitoring of tritium concentrations in the environment in 2014Air monitoring results for 2014

Groundwater 

Bq/l

Surface 
water 

Bq/l

Receiving surface 
water 

(Bq/l)

Plants 

Bq/kg wet 
weight

Milk 

Bq/l
Bruyères-le-
Châtel Not required Not 

required < 10 < 10 < 10

Cadarache < 10 < 10 < 10 < 10 < 10
Fontenay-
aux-Roses < 10 < 10 Not applicable Not required Not 

applicable
Grenoble < 10 < 10 < 10 11 < 10
Marcoule 45 12 < 10 36 < 10
Saclay 12 < 10 < 10 < 10 < 10
Valduc 170 27 Not applicable 23 24

Annual mean values for regulatory monitoring in 2014

Alpha 
radioactivity

 
mBq/m3

Beta 
radioactivity 

mBq/m3

Ambient gamma 
dose rate

nGy/h
Bruyères-le-
Châtel Not required Not required 78

Cadarache 0.10 0.62 78
Fontenay-
aux-Roses 0.05 0.4 112

Grenoble Not required 0.5 76
Marcoule < 0.07 0.8 82
Saclay 0.05 0.5 98
Valduc 0.03 0.3 81

Annual mean values for regulatory monitoring in 2014

Environmental performance indicators for 2014 

Physical-chemical control of effluents in 2014 
Average values of overall parameters

Electrical energy consumption 
(to the nearest GWh)

Water consumption 
(to the nearest thousand m3)

CO2 emissions of 
boiler plants subject 

to quota 
(tonnes of CO2): 

Annual emissions 
(allocated annual 

quota)

Greenhouse gas 
emissions (equivalent 

tonnes of CO2)

Electricity Fossil fuels Heating 
network

Renewable 
energies

Public 
net-

works
Wells Surface 

water Recycled water
Total per centre (2013 

data to the nearest 
equivalent tonne of CO2)

Bruyères-le-
Châtel 106 9 - 9 2 527 - - - 24,790

Cadarache 66 48 - - - - 372 - 9,614(9,243) 34,915

Cesta 65 29 - - 0 89 1,087 68 - 19,010
Fontenay-
aux-Roses 21 15 - - 32 - - - - 9,316

Gramat 6 2 - - 7 - - - 2,580

Grenoble 151 7 34 0 362 5,167 - 32 facilities of 
5 to 100 m3/h 9,019 (1,536) 38,902

Le Ripault 18 28 - - 3 27 - - - 9,107

Marcoule 124 52 1 - - 2 2,178 - 11,550(16,982) 36,175

Saclay 111 50 - - 813 - 263 845 - 47,169
Valduc 52 4 27 - - 127 - - - 10,368

Temperature
°C pH Conductivity 

μS/cm
Ntot
mg/l

TKN
mg/l

Ptot
mg/l

COD 
mg/l

BOD5 
mg/l

SM 
mg/l

Bruyères-le-Châtel 16.2
-

7.8
6.5 to 9.5

837
- - - - - - -

Cadarache 16.2
30

7.5
5.5 to 9 -

20
30

18.8
-

2.9
10

53.6
100

9
30

14.8
35

Cesta 15.9
-

6.7
5.5 to 8.5

175
-

1.8
-

0.7
-

0.1
-

41.5
300

1.3
100

77
100

Gramat 11.7
30

8
5.5 to 8.5 -

3.5
30

1.4
-

0.02
10

< 15
125

< 3
30

< 1
35

Grenoble 18.7
30

8
5.5 to 8.5

-
-

0.7
30

-
-

0.03
10

15.2
125

1.7
30

3.8
35

Le Ripault  - 7.7 5.5 to 
8.5  -  -  -  - 42 ≤ 125 1.9 ≤ 30 48 ≤ 35

Marcoule 18.8
- 7.8 5.5 to 9 504

- -
1.2
(1)

0.2
(1)

7.9
(1)

4.6
(1)

2.7
(1)

Saclay 16.6
30

8.4
9

723
-

5.6
30

1.2
-

0.3
2

13
100

3.2
20

8.4
30

Valduc 15
-

7.1
- -

3.6
-

0.8
-

1.6
-

26
-

2.9
35

8.9
-

Average value 2014.   Annual authorisation.   (1) Limit values expressed as annual flows (kg/year).
Ntot: total nitrogen  TKN: total Kjeldahl nitrogen (organic nitrogen and ammonia)  Ptot: total phosphorus  COD: chemical oxygen demand  
BOD5: five-day biological oxygen demand   SM: suspended matter. 
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3Safety of 

facilities

Safety management 
policy
CEA’s research and development 
operations for civil or defence-
related nuclear programmes, as 
well as its fundamental research 
and teaching activities, are con-
ducted at basic nuclear installations 
(INBs), individual installations (IIs) 
within secret basic nuclear installa-
tions (INBSs) and installations clas-
sified on environmental protection 
grounds (ICPEs).

These facilities are highly varied, 
ranging from research reactors and 
laboratories, to waste and effluent 
treatment facilities. Their opera-
tion must be sufficiently flexible to 
be able to respond rapidly to pro-
gramme requirements and changes.

The potential risks specific to 
nuclear facilities are related to the 
radioactive materials found in them 
(generally in small quantities) and 
ionising radiation beams.

Licensees are responsible for con-
trolling safety at their facilities. This 
responsibility applies from the start 
of facility design to the end of dis-
mantling. Safety is a priority written 
into successive performance con-
tracts between the French govern-
ment and CEA.

Safety control is based on a set of 
provisions, both organisational and 
technical. The framework for these 
provisions is a safety policy devel-
oped and notified on all levels.

The policy is supported by safety 
standards and objectives set in CEA’s 
internal safety baseline document 
and the successive three-year secu-
rity and safety improvement plans. 
The resources needed to achieve 
these objectives are in place.

This policy is intended to ensure that 
safety objectives are consistent with 
regulatory requirements.

In addition to using indicators to 
track the three-year plans, CEA uses 
safety management indicators. 

Results of the 2012-
2014 three-year plan

The 2012-2014 improvement plan on 
nuclear safety and security allowed CEA 
to make significant progress in key areas, 
including:
•  decreasing the number of occupational 

accidents at its facilities;
•  fostering a health and safety, nuclear 

safety and radiation protection culture 
among employees and contractors.

CEA’s nuclear risk prevention approach is 
part of the integrated approach required 
by regulations. It is driven by awareness 
and training initiatives as well as the 
sharing of operating experience feedback.

For example, the experience acquired over 
the course of projects (Megajoule Laser, 
Agate, Magenta, Cedra, etc.) has been 
capitalised and disseminated in the form 
of recommendations and good practices 
to all the relevant players.

>
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Commissioning AGATE, the advanced 
effluent management and treatment 
facility at Cadarache in 2014. 
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These indicators are as follows:
•  monitoring of safety personnel;
•  documentation quality (external 

and internal permit applications);
•  compliance with safety regulators’ 

deadlines for submitting significant 
event reports and responding to 
inspection follow-up letters.

These indicators are monitored by 
site management and the compre-
hensive report is drawn up by the 
Risk Control Sector.

The applicable safety requirements 
are mainly expressed in Act No. 
2006-686 of 13 June 2006 on trans-
parency and security in the nuclear 
field, the law codified in the French 
Codes of public health and the envi-
ronment, and in French Order No. 
2007-1557 of 2  November 2007 
relating to INBs and to the inspec-
tion of the transport of radioac-
tive substances in terms of nuclear 
safety. French Order No. 2007-758 of 
10 May 2007 taken in application of 
title 1 of this law, which amends the 
French Defence Code, specifies the 
regulations applicable to IIs.

The Order of 7 February 2012, which 
sets the general rules relating to 
INBs and is thus known as the “INB 
Order”, widens the scope of applica-
tion of the safety quality order to the 
“protection of interests” mentioned 
in Article L. 593-1 on public health 
and safety and the protection of 
nature and the environment in the 
French Environmental Code.

Additionally, the French Nuclear 
Safety Authority (ASN) develops 
the provisions of the INB Order into 
regulatory decisions and thematic 
guides. The following decisions were 
thus published in 2014: 
•  Decision of 28 January on the rules 

for controlling fire risks in INBs;
•  Decision of 15 May on INB retrofits;
•  Decision of 7 October on the con-

trol of criticality risks in INBs.

Many draft documents (decisions, 
guides, etc.) were the subject of con-
sultations. CEA sent many remarks 
and comments from these consulta-
tions to ASN.

This new regulatory environment 
required a great deal of adaptation 
(adoption, documentary overhauls, 
understanding of the operational 
consequences).

Over and above the principle of 
continuous improvement, which 
is based on operating experience 
feedback, nuclear safety requires a 
degree of regulatory stability, as rec-
ommended by INSAG 181, to allow 
teams to accept and integrate new 
regulations while maintaining the 
fundamental objective of ensuring 
operational safety in the field.

Complementary safety 
assessments at CEA
The Fukushima accident in Japan 
prompted the safety regulators to 
ask operators, in response to a refer-
ral from the French Prime Minister, 
to conduct complementary safety 
assessments (CSAs) for their facili-
ties and site support functions.

These CSAs are conducted to assess 
the beyond-design-basis safety mar-
gins at nuclear facilities in relation to 
extreme natural phenomena (earth-
quakes, flooding, etc.). 

They evaluate not only how well 
facilities withstand extreme situa-
tions but also the measures in place 
to deal with them. Assumptions of 
a loss of safety functions one after 
the other (electrical power supplies, 
cooling systems, etc.) as well as the 
management of accidents caused 
by these situations are reviewed.

The aim is to identify potential 
situations that may lead to an abrupt 
worsening of accident sequences 
(cliff-edge effect), propose 
additional measures to prevent 
these sequences and strengthen the 
robustness of the facility to extreme 
situations beyond the safety margins 
already in place.

The most recent CSAs conducted 
dealt with the shared resources at 
Saclay and other CEA facilities for 
which CSAs must be sent to the 
safety regulators at the time of their 
safety review.

The safety regulators also requested 
that a hardened safety core ensur-
ing essential safety functions in 
the event of the extreme stresses 
assessed during the CSAs should be 
defined at vulnerable facilities.

Hardened safety core equipment and 
the related requirements, proposed 
by CEA, were examined by the advi-
sory committees and safety com-
mittees, which met in 2013. These 
proposals were considered satis-
factory. The nuclear safety author-
ity stated, in 2014, its expectations 
in decisions that were published in 
January 2015. These expectations 
relate in particular to the feasibility 
of actions determined by licensees 
for implementation during extreme 
situations and taking into account 
potential compounding factors such 
as accidents involving the transport 
of hazardous substances.

1  The IAEA International Nuclear Safety Advisory Group recom-
mends that "the number of different change initiatives which 
may have an impact on safety being pursued at any one time 
be minimized, although for the more profound externally 
determined changes this may not always be possible. In addi-
tion, the total workload imposed on the licensee to implement 
the changes in parallel with continued operation needs to be 
considered very carefully." (INSAG-18: Managing Change in 
the Nuclear Industry: The Effects on Safety).

CEA’s handbook 
"Study of concrete 
structures subject to 
dropped loads" 

Published in 2014, this handbook 
investigates the behaviour of concrete 
structures in order to show that 
requirements for equipment important to 
the protection of interests continue to be 
met in the event of dropped loads.

It applies to the civil works of basic 
nuclear installations and individual 
installations of secret basic nuclear 
installations. It defines different 
justifications and the related criteria.
It recommends best design practices and 
construction requirements adapted to 
this issue.

It specifies the various behavioural 
requirements for walls and the calculation 
methods used to check stability, the 
absence of perforation and scabbing, and 
puncture and shear force strength.

>
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The actions set out in the CSA 
reports or in the proposed hardened 
safety core have been implemented 
at a number of sites, including the 
Osiris facility at Saclay. In the case 
of the Phenix reactor at Marcoule, 
a few actions for the introduction 
of additional robust instrumenta-
tion in the event of extreme situa-
tions remain to be implemented. The 
actions planned for the Jules Horow-
itz Reactor (RJH) at Cadarache will 
be implemented as construction 
work progresses.

The advisory committees empha-
sised the importance of CEA's work 
in emergency response, particularly 
in adapting the organisation for man-
aging the consequences of extreme 
hazards on sites and over time.

A number of major actions have 
been initiated to ensure the avail-
ability of the local safety and secu-
rity teams (FLS) and the emer-
gency response teams that will be 
deployed in the event of extreme 

situations. These actions include 
the building of a new control cen-
tre at Cadarache and of overnight 
buildings able to withstand extreme 
hazards at Cadarache and Marcoule.

Relations with safety 
regulators
French Nuclear Safety Authority 
inspections
In 2014, the safety regulators for 
both civil and defence-related activi-
ties conducted 121 inspections at 
all CEA sites.

These inspections, some of which 
were conducted either at random 
(16) or following specific events (6), 
revealed a small number of devia-
tions. Inspection follow-up reports 
containing requests for corrective 
actions and additional information 
were sent to CEA, which responded 
to these requests. 

Of the topics covered, and which 
relate to all fields of safety and radia-
tion protection, in 2014 the safety 
regulators looked closely at the day-
to-day operation of CEA facilities and 
safety management and how well it 
meets its commitments.

Unit at the Radioactive Fuel Examination 
Laboratory (LECA) at Cadarache.
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Complementary safety assessment (CSA) at Saclay
Following the Saclay CSA, the site’s operational capabilities during extreme events or extreme 
weather conditions were strengthened by the acquisition of specific additional equipment. 
Most of this equipment is stored in a mobile CSA unit at the site.

It includes pump systems, hydraulic ejectors, a fire truck and various types of protective 
equipment (tarpaulins, inflatable emergency shelters), extrication tools, lighting systems and 
radiation protection equipment.

New vehicles were acquired in 2014 to ensure the mobility of the reconnaissance teams and 
the deployment of this equipment.
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Mobile CSA unit and response vehicles 
(Saclay).
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Priority safety objectives
The priority safety objectives set 
by the Chairman are covered by a 
specific drafting procedure and are 
regularly monitored with ASN.

Each objective is managed via a 
project-oriented organisational 
structure to ensure consistency 
between technical objectives and 
available resources.

One priority safety objective that 
was met in 2014 was the removal of 
all fissile materials from the storage 
building at the Masurca experimental 
reactor at Cadarache.

Other objectives included sending 
safety review and facility clean-up 
and dismantling files to ASN.

The following documents were 
submitted:
•  Review of safety at the Radioactive 

Fuel Examination Laboratory (LECA 
- INB 55) at Cadarache;

•  Application for the final shutdown 
and dismantling of the enriched 
uranium processing facility (ATUE- 
INB 52) at Cadarache.

Applications reviewed by 
the advisory committees 
and safety commissions
ASN’s advisory committees and 
ASND’s safety commissions, which 
are made up of experts and govern-
ment representatives, met several 
times in  2014. They issued their 
opinion and recommendations to 
France’s safety regulators.

On 25 June the Laboratory and Plant 
Advisory Committee came together 
for the safety review of the solid 
waste and effluent treatment plant 
at Cadarache (INB 37).

On 29 October the Laboratory, Plant 
and Waste Advisory Committees 
met to review the application for the 
creation and complementary safety 
assessment of the Diadem facility at 
Marcoule.

On 12 November, the same advisory 
committees met with the Reactor 
Advisory Committee to review the 
application for the final shutdown 
and dismantling and safety review of 
the Phenix reactor at Marcoule.

On April 10 and 19 June the Criti-
cality Safety Committee (CSC) and 
the Laboratory, Plant and Waste 
Management Safety Commission 
(CSLUD) met for the safety review of 
II 140 at Valduc.

On 4 April the Reactor Safety Com-
mittee met to review the safety anal-
ysis report for the RES test reactor at 
Cadarache.
On October 8 the CSLUD convened to 
issue an opinion on the safety review 
of the II laboratories at Marcoule.

Safety training
Safety training courses were 
delivered to staff working at nuclear 
facilities and those in support units.

Solid waste and effluent treatment plant 
at Cadarache (INB 37).
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Removal of materials 
from Masurca

Removal of materials from the storage 
building of the Masurca experimental 
reactor (INB 39), which is under 
renovation, was completed on 16 
September 2014. The project would not 
have been successful without the strong 
involvement of the teams at Cadarache.

The first phase of the project consisted 
in outfitting the Masurca workstations, 
designing and manufacturing suitable 
containers, and training all staff in the 
techniques of handling objects and 
using the associated mechanical and 
IT equipment. The outcomes were 
checked and confirmed during no-load 
tests monitored in terms of human and 
organisational factors. At the same 
time, technical files were compiled and 
submitted to the French Nuclear Safety 
Authority to obtain the necessary permits.

The second phase consisted in the actual 
transfer of the materials. This was carried 
out during 2013 and 2014 with great 
attention to the criticality risk and to 
protecting workers from radiation.

>
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Preparation of fuel pins. 
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The number of training sessions and 
participants has remained steady 
over the years for all but one (Man-
agement of fire risks in nuclear facili-
ties) of the training courses offered.

Human and 
organisational factors 
(HOF)
Developed at CEA more than 15 
years ago, the HOF approach is sys-
tematically implemented whenever 
a new facility is created, changes 
are introduced, safety in existing 
facilities is reviewed or facilities are 
cleaned up or dismantled.

Some 40 studies were conducted 
on aspects such as the design or 
retrofitting of facilities or processes, 
organisational changes, actions 
resulting from work by the advisory 
committees, and nuclear facility 
safety reviews. 

A handbook was printed in 2014 
on the general method used for 
conducting HOF studies at CEA. It 
presents the method used to take 
HOF into account and explains 
the microscopic and macroscopic 
approaches used. While the micro-
scopic approach looks at work 
situations and aims to prevent the 
occurrence of human failures, the 
macroscopic approach focuses on 
organisational factors and aims to 
prevent their shortcomings or inad-
equacies. Possible improvements 
and methods of implementing them 
are proposed based on the results of 
these analyses.

CEA’s seventh annual HOF Day was 
held at Fontenay-aux-Roses on 19 
May 2014, attended by nearly 70 
people, including members of CEA’s 
HOF network and employees who 
had taken the HOF training course.

The main theme of the event was 
organisational factors. 
Experts from ASN, Atrisc, GDF Suez, 
Mines ParisTech and CEA presented 
their approaches.

Over the course of the day, the 
speakers defined the concept of 
organisational factors and explained 
how they are dealt with in various 
situations, such as event analyses, 
safety reviews or projects for revers-
ible facilities.

Significant events 
in 2014
Since 1983, licensees of nuclear 
sites have been required to report 
safety-significant events to the regu-
lators concerned. 

Training course
Duration 

(days)
Personnel trained 

in 2014

Preparatory training for nuclear facility Preparatory training for nuclear facility 
managersmanagers

44 1818

Introduction to safety management and Introduction to safety management and 
analysis techniquesanalysis techniques

1313 3434

Training course for qualified criticality Training course for qualified criticality 
safety engineerssafety engineers

88 77

Safety culture trainingSafety culture training e-learning + 1e-learning + 1 170170

Consideration of human factors in at-risk Consideration of human factors in at-risk 
activitiesactivities

33 1616

Fire risk management at nuclear facilitiesFire risk management at nuclear facilities 77 66

Integrated management system for the Integrated management system for the 
operation of INBsoperation of INBs

66 55

Human and 
organisational 
factors (HOFs)

The Order of 7 February 2012 defines 
HOFs as "factors affecting human 
performance, such as skills, working 
environment, type of task and 
organisation".

>

Example of an HOF 
study at the Masurca 
facility

As part of the project to design a 
new storage building at the Masurca 
experimental reactor at Cadarache, a 
HOF analysis was conducted during 
the removal of materials from reactor’s 
current storage building. 
The analysis led to testing specific tools 
and special conditions for the loading 
and handling of packages. The resulting 
operating experience feedback was 
integrated into the design of the new 
building.
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This obligation has been gradually 
extended to include events concern-
ing the transport of radioactive mate-
rials, radiation protection (inside and 
outside INBs) and environmental 
protection.

CEA reported 113  events in  2014. 
None had a significant impact on 
personnel, the public or the environ-
ment.

The total number of events reported 
in 2014 was comparable with that 
for previous years.

After declining since 2008, the 
number of level 1 events levelled off 
in 2014. No INES level 2 events have 
been reported since 2011.

 

Nearly  70% of the events that 
occurred in 2014 had no impact on 
humans, the environment, safety or 
the availability of the facility con-
cerned. The consequences for 50% 
of the remaining events were purely 
operational in nature. They were 
caused by generally short periods 
of downtime of all or part of a facil-
ity for repairs, troubleshooting or 
the implementation of corrective 
actions prior to resumption of opera-
tions. Furthermore, there was no 
significant change in the number of 
events with organisational or human 
causes.

Each significant event is analysed by 
the facility where it occurred to deter-
mine the facts (technical, organi-
sational or human), understand the 
causes and investigate the poten-
tial consequences under adverse 
circumstances, in order to choose 
the best solutions to the problems 
encountered. An essential tool for 
safety improvement, this analysis is 
documented in a report that is sub-
mitted to the safety regulators and 
widely circulated internally.

Event reports are closely examined 
by the Risk Control Sector. This 
examination includes an HOF analy-
sis to draw lessons from the reports 
and convert them into concrete 
actions for the centres. 

Each year, a report on the 
significant events notified to the 
safety regulators is drawn up and 
presented to the various players in 
CEA’s functional safety chain.

Effective use of feedback depends 
especially on the tools and resources 
used to distribute and share informa-
tion. Information exchange groups 
set up for each activity are an excel-
lent means of sharing this feedback.

The process is made even more 
effective through feedback forms, 
which are drawn up by the feedback 
coordinators. These forms consti-
tute a well-suited and responsive 
tool for sharing experiences and 
transposing them to other facilities.

Analysis of events from the 
HOF angle
The aim of this HOF analysis is to 
characterise the human and organi-
sational factors that contributed to 
the events reported in 2014. 
As in the previous year, all events 
were evenly distributed among those 
that occurred during outsourced 
operations and those that occurred 
as part of operations conducted by 
CEA employees.
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Of these HOF events, 23% had solely 
human causes, 17% had human and 
organisational causes, and 12% had 
solely organisational causes.

Inadequate or unsuitable organisa-
tional provisions planned for opera-
tions (80%) was the overwhelming 
cause of organisational factors.

As for causes related to human fac-
tors, the analysis identified various 
types of human failure and revealed 
a high proportion of identification 
and performance errors and omis-
sions (61%), and, to a lesser degree, 
preparation errors (25%). The activi-
ties affected most by these human 
failures were equipment or facility 
maintenance, facility operation or 
monitoring, and local management 
of facility waste.

The factors related to human fail-
ures can be characterised upon 
closer examination. They primarily 
relate to the definition of tasks and 
objectives, planning, the distribution 
of roles, and interactions with the 
technical systems used to support 
operations. 

The other factors identified con-
cerned the layout of rooms, worksta-
tions and physical environments as 
well as team skills and cohesion.

The areas for improvement identi-
fied in the significant event reports 
related in particular to the definition 
of monitoring methods and inter-
faces between the various players, 
preparation of operations, consid-
eration of operating experience feed-
back, and the user-friendliness of 
human-machine interfaces and of 
operating documentation.

Operator working near the Eole reactor 
vessel at Cadarache. 
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18%

80%

2%

>  Designing HMIs, documentation, premises, etc.
>  Defining work groups, training, etc.
>  Organisational measures for tasks

Organisational causes

25%

61%14%

>  Preparation errors 
>  Other
>  Identification and performance errors and 

omissions

Human failures
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4Health, safety 
and radiation 
protection

Continuous improvement 
process
Outlined in multi-year security and 
safety improvement plans, CEA’s 
safety policy is part of its continu-
ous improvement process to pre-
vent occupational risks both to its 
employees and to its contractors at 
its sites and facilities.
Regarding occupational health and 
safety, the 2012–2014 three-year 
plan continues the approach devel-
oped in previous plans to achieve a 
lasting improvement in the preven-
tion of occupational risks and pro-
mote a genuine risk prevention cul-
ture.

The plan places particular emphasis 
on:
•  Prevention of risks during work-

related travel, in particular for per-
sonnel movements on site. This is 
the first cause of accidents involv-
ing CEA employees whatever the 
mode of transport considered;

•  Prevention of musculoskeletal dis-
orders (MSDs). The causes of these 
pathologies are often multifactorial. 
MSDs are the leading cause of rec-
ognised occupational diseases in 
France;

•  Prevention of psychosocial risks with 
the implementation of the second 
action plan for the prevention of 
occupational stress and psychosocial 
risks;

•  Training in radiological risks for the 
workers concerned and evaluation 
of the knowledge acquired;

•  Ensuring the traceability of expo-
sure as part of a nationwide effort 
to increase understanding and track 
the entire spectrum of occupational 
risks with an eye to prevention;

•  Monitoring of the organisational 
compliance of work entrusted to 
contractors.

Multidisciplinary 
approach to safety 
culture
The risks existing at CEA have many 
causes due to the diversity of its 
facilities and activities.

The Risk Control Sector develops and 
enforces CEA’s occupational health 
and safety policy and harmonises 
radiological safety practices.

Risk prevention is the responsibility 
of all employees. By adopting CEA’s 
three fundamental values of rigour, 
caution and an inquiring attitude, 
they form the basis of CEA’s safety 
culture. They receive training on 
workplace-specific risks.

Risk prevention and the related pro-
tective measures are implemented 
through a robust organisational 
structure of committed stakeholders:
•  Facility managers ensure that pre-

ventive action is taken for all the 
activities carried out at their facili-
ties. They also define safety pro-
cedures and ensure that they are 
implemented in the field. Facility 
managers represent CEA. They have 
the power to suspend any opera-
tion if they consider it necessary;

 

©
 P

.-F
. G

ro
sj

ea
n/

CE
A

Radiation protection training 
(Saclay)
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•  Facility safety engineers. Each 
CEA facility has risk prevention 
experts whose job is to work in 
the field and conduct risk assess-
ments. Although safety engineers 
often have initial training in risk 
prevention, they all follow a four-
week training course focusing on 
the specific types of risks encoun-
tered at CEA. Depending on the size 
and type of facility, safety engineers 
may be backed up by one or more 
safety coordinators;

•  The radiation protection team 
(SCR) at each site takes all meas-
ures necessary to ensure the radia-
tion safety of workers and work 
areas, provides expertise in assess-
ing risks associated with ionising 
radiation, and assists in the deploy-
ment of CEA’s radiological safety 
policy;

•  Centre safety engineers are respon-
sible for coordinating prevention 
actions at each site and deploying 
CEA’s safety policy;

•  The control unit is delegated by the 
manager of the centre to verify the 
implementation of nuclear safety 
measures and their organisational 
effectiveness;

•  Occupational physicians and nurs-
ing staff in CEA’s occupational 
health services (SST) monitor the 
health of CEA workers and advise 
management and employees, con-
duct medical examinations, and 
assess working conditions in site 
facilities with other safety stake-
holders. They call on medical biol-
ogy laboratories to monitor the radi-
otoxicological levels of employees 
exposed to radiation risks;

•  Employee representatives are 
members of the Committee for 
Health, Safety and Working Condi-
tions (CHSCT) and liaise between 
CEA and its employees. Drawing 
on their knowledge of working 
conditions, they gather informa-
tion on, summarise and report any 
situations requiring risk prevention 
actions. They submit proposals to 
ensure continuous improvements 
in worker health and safety.

Occupational risk 
prevention
CEA carries out preventive measures 
to eliminate or reduce occupational 
risk factors and thereby preserve the 
health of its employees. These meas-
ures are defined following the annual 
risk assessment performed for each 
workstation.

Accident Prevention Committee 
(GEP)
The GEP plays a key role in occu-
pational risk prevention at CEA.  It 
issues guides and sheets used by 
the organisation’s operational units 
to build a consistent and structured 
approach to risk prevention.

It has eight working groups com-
posed of experts from each of CEA’s 
centres. These provide input and 
concrete solutions in specific risk 
control fields for which knowledge of 
hazards and evaluation methods is 
either recent or incomplete.

The GEP working groups focus on 
the following areas:
•  risks related to lasers and other 

sources of optical radiation;
•  biological risks;
•  chemical risks;
•  risks related to nanomaterials;
•  risks from explosive atmospheres 

(ATEX);
•  electrical safety;
•  electromagnetic safety;
•  work equipment safety/personal 

protective equipment (PPE).

The opinions of these working 
groups serve as the basis for draw-
ing up CEA’s risk management policy 
and guidelines.

Many GEP members sit on safety 
standardisation or training commit-
tees and provide guidance in their 
respective areas of expertise (Afnor-
UTE French standardisation system, 
National Optical Safety Committee, 
etc.).

The GEP completed some important 
work in 2014, resulting in the publica-
tion of the following documents:
•  Safety rules for the production, dis-

tribution and quality of breathable 
air at CEA facilities.

Central Health and 
Safety Committee 
(CCHS)

In addition to the worker representative 
committees required by the French 
Labour Code (health, safety and working 
conditions committees), CEA has set up 
a Central Health and Safety Committee 
(CCHS) to share information and views 
with union representatives on health and 
safety matters.

The CCHS also gives its opinion on 
general health and safety issues for 
all CEA sites. It shares information on 
regulatory and organisational changes 
relevant to occupational health and safety 
and provides feedback on occupational 
risk prevention initiatives implemented at 
CEA sites.

>
Nanocharacterisation platform: 
  placing a sample in the microscope 
(Grenoble) 
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This document sets out safety 
rules and recommendations 
relating to breathable air systems 
at CEA centres. It describes the 
general risk prevention principles 
to be considered for all breathable 
air systems - whether existing, 
undergoing renovation or new 
designs.
•  Risk prevention guide for nanoma-

terials. The guide contains recom-
mendations for risk prevention 
concerning the use of nano-objects 
and their aggregates and agglom-
erates. The main changes made 
compared with the 2009 version are 
the addition of a workstation clas-
sification scale, changes to recom-
mendations for selecting PPE, new 
recommendations on training, and 
a proposed nano risk assessment 
method.

Creation of CNSO - the French 
National Optical Safety 
Committee
CNSO plays a prominent role in 
France in risk prevention relating to 
artificial optical radiation. Its experts 
work to disseminate scientific knowl-
edge and good practices in this area, 
and to promote the development of 
all techniques involving the use of 
artificial optical radiation. 

It has set up a national system of cer-
tification for training courses, train-
ing staff and controllers. 
It works for businesses and other 
users concerned with optical safety 
in the use of artificial optical radia-
tion, as well as institutions, public 
authorities, and various sectors of 
industry.

Founded in 2013, CNSO is a non-
profit association under the Wal-
deck-Rousseau Associations Act of 
1901. Stakeholders with responsibili-
ties for optical safety (experts, com-
pany safety officers, training staff, 
representatives of public authorities, 
etc.) were officially presented with 
the range of CNSO’s activities on 
25 November 2014, with the open-
ing of the website and the call for 
members. CNSO has five members: 
the Alpha–Route des lasers phot-
onics cluster, CEA, the Club laser et 
procédés platform, Irepa Laser, and 
RG Conseil formation expertise, a 
training and consulting firm. 
Recognised for its expertise in risk 
prevention in the field of lasers and 
other types of optical radiation, CEA 
was closely involved in setting up and 
running the committee, which it now 
chairs.

Prevention of musculoskeletal 
disorders (MSDs)
The term MSD refers to a series of 
painful disorders of the joints, mus-
cles or tendons induced by tasks that 
are frequent and repetitive or require 
the adoption of awkward positions or 
postures. In the workplace, biome-
chanical factors are the main cause, 
although other factors such as work-
ing environment and organisation 
can also contribute to symptoms and 
make them worse.
The impact on worker health varies 
gradually from restricting his or her 
movements to chronic pain. 

Based on the objectives of the 2010-
2014 national health and safety plan, 
CEA has strengthened its MSD pre-
vention policy. 

Since 2012, its centres have been 
developing a targeted approach to 
identifying and analysing tasks that 
involve awkward postures, repetitive 
actions or handling heavy loads, 

all of which can lead to MSDs. As 
part of this approach, occupational 
health service teams, risk prevention 
officers, management and employees 
have taken part in a concerted effort 
to detect then understand some 
of these situations, before making 
the required changes to workplace 
conditions.

In 2014, a series of lectures, work-
shops and publications were devoted 
to MSDs to make workers more aware 
of this problem, whatever their job. 
One example can be seen at the Gra-
mat centre, which provides a spe-
cialised training course in MSD pre-
vention every year. Similarly, an MSD 
prevention campaign was begun at 
Cadarache in 2014, focusing on tasks 
involving the use of office equipment. 

Merlin
The European regulations on haz-
ard classification and the labelling of 
chemical substances was an oppor-
tunity for CEA to renew its chemical 
risk management software.

Facilities and centres use the new 
application, called Merlin, to manage 
their stocks of chemicals in accord-
ance with French and European reg-
ulations, and obtain safety data on 
each chemical substance used at 
CEA.

Aligning the UHI100 ultra-high-intensity 
plasma laser (Saclay)
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Safety days
The CEA Military Applications 
Division (DAM) held its fifth “safety 
and environment” day at all its 
centres on 19 June. During the event, 
workshops, exhibitions and lectures 
organised by the units focused on 
road safety, sustainable development 
and energy saving, workplace safety, 
information system security, waste 
recycling, and handling operations.

Since 2009, the Nuclear Energy Divi-
sion (DEN) has organised an annual 
safety-awareness day called Secu-
riden, which takes place simultane-
ously at the Cadarache, Marcoule 
and Saclay sites. The event is part of 
the DEN quality, safety and environ-
ment approach. In 2014, a confer-
ence was held on MSD prevention. 
Securiden is open to workers from 
CEA and external contractors.

Explosives safety training day 
On 15 March 2014, DAM organised 
a day of training at Le Ripault to 
familiarise personnel with the new 
regulations on explosives safety in 
the workplace. Some 120 staff from 
DAM’s five centres attended. The 
new regulations were presented by 
three Inspectorate for Propellants 
and Explosives (IPE) deputies. 
Members of the working group on 
energetic and explosive materials 
gave an account of the studies and 
work they are undertaking to adapt 
the DAM safety baseline to the
new regulations.

Radiological risk prevention
Since its creation in  1945, CEA has 
worked to protect its employees, the 
general public and the environment 
from the risks induced by ionising 
radiation.

Radiation protection is based on 
three basic principles:
•  justification of practices : the use of 

ionising radiation is justified when 
its potential benefits outweigh its 
potential risks;

•  optimisation of protection: all 
equipment, processes and work 
organisation must be designed so 
that individual and collective expo-
sure levels are as low as reasonably 
achievable (ALARA), taking tech-
niques and social and economic 
factors into consideration;

•  individual dose limits: individual 
exposure levels are subject to 
regulatory dose limits.

At CEA, the practical implementation 
of these principles also involves:
•  the equity principle: on a job-

equivalent basis, individual doses 
must be distributed equitably 
to minimise dose discrepancies 
among workers;

•  the equivalence principle: radiation 
protection measures and the level 
of personnel radiation monitoring 
must be the same for all exposed 
workers (both CEA and its outside 
contractors).

Continuous improvement of radia-
tion protection is an integral part of 
CEA’s safety policy.

Workstation study on the risk of 
exposure of the lens of the eye 
Following the recommendations 
issued by the International Com-
mission on Radiological Protection 
(ICRP), the new European Directive 
2013/59/Euratom of 5 December 
2013 recommends lowering the 
equivalent dose to the lens of the eye 
from 150 to 20 mSv/year for occupa-
tionally exposed workers. This Direc-
tive shall be transposed into French 
law by February 2018.
The competent health physics 
departments at CEA have begun an 
inventory of jobs likely to be con-
cerned by this level of eye exposure.

Training courses
Every year, a large proportion of 
training provided at CEA is devoted 
to acquiring and maintaining knowl-
edge and skills relating to safety. 
Risks are assessed at each worksta-
tion to ensure that each worker is 
given training in line with his or her 
changing needs. 
Newcomers to each CEA centre are 
familiarised with the organisation’s 
safety culture.
Special training courses focusing on 
the safety-related tasks of risk pre-
vention officers (facility managers, 
engineers, safety coordinators, work-
place first-aid providers), are comple-
mented by training in specific risks 
(chemical, biological, laser, radiation, 
etc.) to ensure effective risk control 
at workstations. Safety training for 
“building officers” was also organ-
ised in 2014 to meet the specific 
requirements of certain centres.
Tutoring and mentoring also contrib-
ute to training and awareness actions 
for newcomers to facilities - whether 
newly hired or transferred.
Training courses on the use of CEA’s 
software tools (occupational acci-
dent management, fault tree and 
chemical product management) 
were also conducted at the sites 
to share methods used within the 
organisation. 

Conférences

Journée
Sécurité

Environnement
Notre sécurité et notre environnement 

Jeudi 19 juin 2014
accueil café à partir de 8h15

au chapiteau du LMJ

10h30 à 12h
Prévenir les conduites 

professionnel

par Marc ELIE

9h à 10h

retransmission en simultanée

13h30 à 15h

le domaine de la sécurité et 
de l’environnement

par les intervenants de
Bordeaux Technowest et de la DGAC

Et venez gagner
vos EPI ! 

Pensez à vous inscrire
sur intranet aux

conférences

Et venez gagner
vos EPI ! Ateliers

Secourisme et risque de
noyade

Surveillance radiologique

Quel EPI pour quel risque ?

Ergonomie au poste de
travail : l’ordinateur,
votre meilleur ennemi ?
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Radiation protection 
procedures (DIMR)

Radiation protection procedures provide 
a formal indication of how to implement 
operations involving radiological risks. 
They are the result of preliminary risk 
analyses performed jointly by safety 
teams, decision-makers, and the 
operators themselves. They also provide 
a record of experience feedback to 
contribute to the continuous improvement 
of radiological safety. 

In 2014, nearly 1,500 radiation 
protection procedures were produced.

>
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The following table shows some of 
these actions.

Sharing experience
Feedback from equipment incidents, 
workplace accidents, significant 
safety events and good practices 

are shared throughout CEA’s centres 
through leaflets, posters and confer-
ences. 

A number of topics were addressed 
in 2014, including mechanical han-
dling, personal protective equipment, 
cryogenics and fire. 

Operational experience feedback also 
provides input for internal training 
courses for different people directly 
concerned with safety (facility safety 
coordinators and engineers), in that 
it provides concrete examples to 
illustrate prevention policy.

Individual and collective 
monitoring
The objective of the occupational 
health services (SST) is to help pre-
vent occupational risks and safe-
guard the physical and mental health 
of workers throughout their careers.

Medical monitoring of workers
Occupational physician
All workers have a medical examina-
tion at least once every two years. 
The occupational physician, who is 
bound by medical confidentiality, 
checks that workers are fit for their 
job and that they are in good general 
health. If a pathology is suspected, 
the worker concerned is referred to 
his or her general practitioner.

At the end of the examination, a 
notice of fitness is issued with refer-
ence to the individual job description 
and the risks relating to the work-
station. It may include temporary or 
permanent contraindications with 
proposals for modifying the worksta-
tion or transferring the worker to a 
different position.

Other activities of occupational phy-
sicians include monitoring, giving 
warnings, and providing information 
and advice, in particular through 
workstation studies.

Examples of courses
Average duration 

(days)
Number of CEA 

employees trained
Facility manager 2 162
Safety engineer 18 39
Safety coordinator 10 53
Building officers 1.5 91
Laboratory manager: Safety in 
management 

1.5 35

Occupational first-aid provider 1.5 1,452
Radiation protection 2.5 1,784
Chemical risks (hazardous 
chemicals and CMRs)

1.5 611

ATEX (explosive atmospheres) 1 89
Risks related to lasers and other 
artificial optical radiation sources

1 359

Electrical risks 1.5 1,733

Nanomaterials 4 104

Psychosocial risks 1.5 204

2014 in a few figures
•  206 local safety committee meetings;
•  61 safety inspections by site 

management;
•  496 safety drills (fire simulations, 

evacuations and extinguishing, 
assistance to victims of occupational 
accidents, etc.). 

>

Summary of fire outbreaks 
Despite the fire prevention efforts and 
monitoring measures in place, a total of 
71 outbreaks of fire were reported at CEA’s 
ten sites in 2014.

Of these, 80% had technical causes, mainly 
related to electrical short-circuits. In most 
cases, they were rapidly controlled within the 
facilities.

>
23%

4%

8%

56%

1%

0%

1%

3%

3%

>  Hot work
>  Undergrowth
>  Unknown
>  Smokers
>  Negligence

>  Electrical
> Lightning
> Technical
> Chemical reaction

Radiation protection training (Saclay).
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Occupational health services
CEA’s nine independent occupational 
health services are coordinated to 
harmonise their monitoring proto-
cols in terms of both occupational 
and public health. They work with 
biology and human radiotoxicology 
laboratories, of which there are now 
six following the merger of the Fonte-
nay-aux-Roses and Saclay laborato-
ries. Altogether, more than 200 physi-
cians, biologists, nurses, technicians 
and secretaries are involved in moni-
toring the health of CEA’s employees, 
as well as those of its contractors 
under specific agreements.

SST approvals and medical biology labo-
ratory (LBM) accreditations
CEA medical services (SSTs) are 
approved by the Regional Direc-
torates for Business, Competition 
Policy, Consumer Affairs, Labour and 
Employment (DIRECCTE). Approval 
must be renewed every five years. 
The SSTs of sites with nuclear facili-
ties are approved for the special 
medical monitoring of CEA employ-
ees and those of its contractors 
working in controlled areas.

LBMs require approval from the 
French Nuclear Safety Authority 
(ASN) for performing radiotoxicologi-
cal analyses. 

Their expertise must be accredited 
by Cofrac and they must also pass 
proficiency tests organised by IRSN 
before they can obtain this accredi-
tation, which must be regularly 
renewed.

Reinforced health surveillance 
The Order of 2 May 2012 targets 
specific working conditions such as 
night work, exposure to carcinogens, 
and work in nuclear regulated areas, 
where workers are subject to rein-
forced health surveillance. This can 
include spectrometric and/or spe-
cific radiotoxicological examinations. 
The frequency of these examinations 
depends on each worker’s potential 
exposure.

In  2014, 21,136  CEA employees, 
temporary workers and contractors’ 
workers benefited from reinforced 
health surveillance.

Coordinated 
addiction prevention 
initiative

Following the occupational health 
reform, occupational health physicians 
are now responsible for advising 
employers on preventing the consumption 
of psychoactive substances in the 
workplace. 
The working group on addiction 
prevention continued to harmonise 
practices in this area at CEA centres. 
As a result of this work, an addiction 
prevention protocol targeting positions 
that call for particularly close surveillance 
was produced and presented to the 
Central Health and Safety Committee in 
2014. It will be implemented across CEA 
centres.

>

Interlaboratory 
comparisons 
in human 
radiotoxicology

PROCORAD, the French Association 
for the Promotion of Quality Control in 
Radiotoxicological Analysis, was created 
in 1995 on the initiative of CEA and 
Cogema medical biologists. It organises 
annual international interlaboratory 
comparisons in radiotoxicology to check 
the quality of medical analysis results. 
Seventy radiotoxicology laboratories from 
twenty countries took part in the exercise 
in 2014. 
In a three-day seminar held in Cherbourg 
in 2014, the participants shared their 
results to promote best laboratory 
practices and further improve their 
measuring methods and procedures.

This year, PROCORAD’s Laurent-Exmelin 
Award for major scientific contributions in 
the field of trace analysis of radionuclides 
went to two CEA doctoral candidates 
for their work on tritium (“Analyse et 
spéciation du tritium dans des matrices 
environnementales” [Tritium analysis and 
speciation in environmental matrices] and 
“Le Tritium de l'écosystème à l'homme : 
étude des mécanismes et des constantes 
qui régissent les équilibres et différentes 
voies de transfert” [Tritium from the 
ecosystem to humans: study of the 
mechanisms and constants governing 
transfer equilibria and pathways]). 

>

Occupational health communication
The occupational health services of CEA’s 
centres took part in the national occupational 
medicine and health conference held in Lille 
in June 2014. Given the ongoing 
regulatory reform, the conference 
was mainly devoted to working 
conditions considered as 
particularly demanding. 
The CEA stand provided interns 
specialising in occupational 
medicine with information about 
the organisation’s activities 
and medical services, and the 
approvals these services had 
obtained regarding internships.

>
The CEA stand
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X-/gamma-ray spectrometer being used 
to examine a wound (Marcoule)
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Health surveillance for workers 
likely to be exposed to ionising 
radiation
Workers likely to be exposed to radia-
tion are grouped into two categories 
to determine the conditions for radia-
tion monitoring and health surveil-
lance:
•  Category A: workers who, under 

normal working conditions, may 
be exposed to an effective dose 
greater than 6 mSv per year or an 
equivalent dose exceeding three-
tenths of the annual dose limits for 
the skin, lens of the eye and extrem-
ities;

 •  Category B: workers exposed to 
ionising radiation that does not fall 
under Category A, when their work 
may expose them to ionising radia-
tion doses that exceed the public 
dose limit.

Monitoring external radiation exposure
Workers likely to be exposed to 
radiation wear two complementary 
devices simultaneously - a reference 
dosimeter and an operational dosim-
eter - to monitor their exposure to 
external radiation.

Reference dosimetry: of the 6,521 
CEA employees concerned by dosi-
metric monitoring in 2014, 89% 
revealed no dose and the average 
annual individual dose for the others 
was 0.33 mSv/year. The maximum 
measured dose was 3.1  mSv/year, 
which is slightly down on 2013.

Operational dosimetry: since  2003, 
all CEA centres have been equipped 
with the same operational dosimetry 
system used to monitor radiation 
exposure of CEA’s employees and 
those of its contractors.

Operators likely to be exposed to neu-
tron radiation are required to wear an 
additional operational dosimeter.
In 2014, nearly 590,000 operations in 
controlled areas were recorded.

Operational dosimetry of CEA 
employees
The average annual individual 
dose was 0.10  mSv/year and the 
maximum dose was 3.9 mSv/year.

Operational dosimetry of 
contractors’ employees
The average annual individual 
dose was 0.08  mSv/year and the 
maximum dose was 4.1 mSv/year.

Annual regulatory dose limits

Organs
Workers 

(mSv/year*)
Public 

(mSv/year*)

Whole body 20 1
Skin 500 50
Lens of the eye 150 15
Hands, feet, forearms and ankles 500 -

* limit for 12 consecutive months

1,0

2010 2011 2012 2013 2014
0,0

0,2

0,4

0,6

0,8

0.49
0.56

0.104

0.46
0.40

0.36

6,804 7,101
6,321

6,792
6,333

0.087 0.088 0.079 0.081

Measuring external 
exposure

Passive reference dosimetry involves 
measuring the 
cumulative dose 
that a worker 
receives over a 
given period of time. Passive dosimeters 
are used to measure exposure to beta, 
gamma and X-rays.
Special detectors may also be used to 
measure doses resulting from neutron 
radiation or criticality accidents. 

Active dosimetry provides real-time 
measurement of 
worker exposure. 
Exposure rates 
are measured 
using an electronic 
dosimeter equipped with an audible 
alarm. At any time, each worker can check 
the dose received while performing tasks 
involving a risk of exposure to ionising 
radiation.

>

1,0

2010 2011 2012 2013 2014
0,0

0,2

0,4

0,6

0,8

0.51 0.47 0.47
0.43 0.39

7,065 6,968
6,422

5,758 5,724

0.106 0.108 0.112 0.107 0.103

>  Number of badges assigned
>  Collective dose (person Sv)

>  Mean individual annual dose (mSv/year)

>  Number of badges assigned
>  Collective dose (person Sv)

>  Mean individual annual dose (mSv/year)
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The collective dose has remained 
stable on the whole over the past 
five years, with a slight downturn 
compared with the previous year.

These results show the effectiveness 
of the equivalence policy with regard 
to CEA’s employees and those of its 
contractors.

Monitoring internal exposure
Internal radiation exposure is moni-
tored through a qualitative and 
quantitative diagnosis of potential 
radionuclide intake. This monitoring 
primarily relies on radiotoxicological 
analyses and whole-body counts. 
The latter may be performed for the 
entire body or over a given cutane-
ous area (systematic or post-incident 
examination).

Measuring internal exposure
Radiotoxicological analyses can 
identify the contaminants that 
may have been taken into the 
organism via inhalation, ingestion 
or transcutaneous diffusion. 
Contaminants are identified or 
characterised by the analysis of 
nasal mucus, urine or faeces.

Whole-body counts measure 
ionising radiation emitted by the 
human body to detect potential 
internal radiological contamination.

This work is done by CEA’s special-
ised medical biological laboratories.

Radiological inspection
Radiation monitoring of work areas
Radiological risk areas and 
discharged radioactive effluents 
are controlled to detect possible 
malfunctions at facilities.

Radiation protection teams regularly 
check contamination and ambient 
exposure levels in all supervised and 
controlled areas accessible to per-
sonnel.

The ambient air and surfaces in 
rooms as well as effluent produced 
are checked for radiation. Nearly 
190,000 inspections were conducted 

in 2014 in the controlled and super-
vised areas at CEA, which represent 
an area of approximately 400,000 m2.

Less than 1% of the inspections car-
ried out showed traces of surface 
contamination. Sources of contami-
nation are sought and eliminated as 
soon as they are detected to protect 
workers’ health.

Regulatory inspection of ionising 
radiation sources
In accordance with the regulations, 
all equipment emitting ionising radia-
tion and sealed radioactive sources 
used in CEA facilities are inspected. 
These inspections take place:
•  on receipt;
•  before the first use;
•  when conditions of use change;
•  periodically at intervals defined in 

an Order.

These inspections concern more 
than 5,800  commonly used sealed 
sources, containers of sources of 
no further use stored at facilities or 
rooms designed for this purpose, and 
nearly 450 devices that emit ionising 
radiation.

Technical inspection of measuring 
instruments and protection and alarm 
systems 
Measuring instruments and protec-
tion and alarm systems are used 
to monitor exposure levels in work 
areas and the environment. They are 
inspected at regulatory intervals.

More than 50,000  performance 
checks and around 3,800 calibration 
checks were performed in 2014.

Monitoring of incoming and outgoing 
vehicles
CEA sites are equipped with vehi-
cle radiation monitoring systems. 
In  2014, these detected eighteen 
situations caused by the presence of 
very slightly contaminated materials 
or waste.

Furthermore, several dozen alarms 
are set off every year by materials 
such as sand, fertilisers, ceramic tiles 
and rock wool, which contain natural 
radioactivity, and by people who have 
had nuclear medicine scans.

Safety in subcontracted 
activities
Control of subcontracted 
activities
Safety control for subcontracted 
work is based on:
•  contractual terms that require 

contractors’ teams to follow the 
same occupational risk prevention 
approach as that implemented at 
CEA;

•  monitoring and inspection of service 
providers and their subcontractors 
regardless of their position in the 
contractual chain. In particular, 
the CEA facility manager generally 
coordinates preventive measures 
when a contractor’s employee 
carries out work at the facility.

>>>  Samples measured for workplace air monitoring
>>>  Analyses for monitoring discharges
>>>  External exposure level inspections in areas
>>> Surface contamination inspections in regulated areas
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  Service providers working at CEA 
facilities must implement the follow-
ing special safety measures:

•  same objectives and requirements 
as CEA;

•  management committed to risk 
prevention;

•  prior risk analyses based on written 
procedures;

•  operators trained to work in the 
environment concerned.

Committee for the certification of 
radioactive clean-up companies 
(CAEAR)
CAEAR completes CEA’s provisions 
for controlling work entrusted to 
service providers and their subcon-
tractors. It identifies companies likely 
to qualify for radioactive clean-up and 
nuclear dismantling contracts, which 
are considered to involve the great-
est risks, before the tender process 
begins. Approval of these compa-
nies is based on periodic audits, the 
results of which are submitted to the 
committee for appraisal.

This system has proved effective in:
•  maintaining outside contractors’ 

skills at peak levels;
•  improving the qualifications of their 

employees;
•  increasing the prominence of 

nuclear safety and security in 
contractors’ expertise.

CAEAR performed 17 audits in 2014. 
Forty-six companies are currently 
CAEAR-approved. 

Relations with outside 
contractors
CEA informs outside contractors 
of the risks involved in its activities. 
In addition to systematic regula-
tory procedures, some centres have 
taken initiatives to increase contrac-
tors’ awareness of the issues and 
provide them with fuller information. 

At Saclay, for example, GEESST, an 
outside contractors’ association 
for occupational health and safety 
assists outside contractors in prepar-
ing risk prevention plans and analys-
ing workplace accidents. Every year 
since 2006, it has organised a forum 
for the employees of both CEA and 
outside contractors. Every month, 
the Saclay centre organises a safety 
information session for employees 
of outside contractors. The session 
is renewed every three years for each 
individual.

The Cadarache centre provides out-
side contractors’ teams with training 
in quality-safety-environment issues. 
Attendance is compulsory for all per-
sons requiring permanent access to 
the site. Training sessions take place 
once a month and last two and a half 
hours They provide an overview of 
the main persons and organisations 
concerned with safety, the main risks 
and the procedure in the event of an 
alert. 

Subcontracting policy
CEA controls subcontracted work 
through a subcontracting policy 
guaranteeing that its obligations are 
met, particularly regarding nuclear 

safety, taking into account its respon-
sibilities as an employer, operator of 
regulated facilities, user company, 
etc.

Prevention documents
As a user company, CEA coordinates 
preventive measures on its sites. All 
work is carried out according to a 
series of written documents, such 
as radiation protection procedures 
(DIMR), risk analyses and risk pre-
vention plans, developed jointly by 
the different safety stakeholders.

Monitoring of services provided and 
feedback 
Services provided by outside con-
tractors are subject to close, targeted 
monitoring adapted to the issues 
involved. All aspects of the contract - 
nuclear safety, security, legal affairs, 
social affairs - are covered. The CEA 
workers responsible for controlling 
these operations are specially trained 
in this area.

CEA organises feedback for each 
operation and shares it with all par-
ties concerned to help contractors 
improve safety.

Safety report
Occupational accidents
After falling sharply in 2013, the 
number of accidents reported involv-
ing CEA personnel (with or with-
out lost time) returned to the level 
observed in earlier years. It dropped 
slightly for contractors’ employees.

CEA employees
CEA employees were involved in 
116 accidents recognised by Social 
Security as work-related. This was 
20 more than in 2013. This gives 
an accident frequency rate of 3.7. 
More than half (51%) of these cases 
involved trip, slip and fall accidents 
(on flat surfaces or with slight slopes, 
low steps, kerbs, etc.). 

1  The French national health insurance fund (CNAM) has 
defined two national indicators: 
•  frequency rate: the number of lost-time occupational 

accidents per million hours worked;
 the severity rate, which corresponds to the number of lost-
time days per million hours worked.

Dismantling Prolixe shielded cells 
(Fontenay-aux-Roses). 
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Occupational accidents (excl. 
commuting accidents) in 2014 

CEA employees 
(figures consolidated on 20/02/2015)

Accidents led to the loss of 2,728 
work days, in addition to the 2,148 
days lost as a result of accidents 
reported in previous years. 

The number of accidents (134) was 
stable compared to 2013 (132).

Contractors’ employees2

The number of lost-time occupa-
tional accidents involving contrac-
tors working at CEA facilities  (127), 
the accident frequency rate (8.4) and 
the severity rate  (0.30) all dropped 
sharply in comparison with 2013. 

Occupational accidents (excl. 
commuting accidents) in 2014 

Contractors’ employees
(figures consolidated on 20/02/2015)

Most of these involved workers han-
dling or carrying loads (39%) or trips, 
slips and falls (17%). Lost-time occu-
pational accidents primarily involved 
employees of institutional catering 
companies  (22%) and maintenance 
and cleaning companies (19%).

The number of accidents without 
lost time (143) was higher than in 
2013 (121).

Changes in occupational 
accident rate over the past 
5 years
CEA employees
After dropping sharply in 2013 (3.0), 
the accident frequency rate returned 
to the level seen in previous years 
(3.7). The severity rate (0.15) was 
lower than in 2013.

Contractors’ employees
At 8.4, the frequency rate for acci-
dents involving contractors’ employ-
ees was significantly down on previ-
ous years. The severity rate also fell 
(0.30).

How CEA compares in its sector
CEA comes under the jurisdiction 
of the Service Sector Technical 
Committee in France. The accident 
frequency rate for CEA workers 
remains well below the average in 
this sector.

The overall frequency rate (CEA 
employees  +  contractors’ employ-
ees working at CEA sites) remains 
significantly lower than the national 
frequency rate for all sectors com-
bined.

116

116 + 134 = 250

116 + 134 + 302 = 552

0

Lost days: 4,876                                            Accident rate: 3.7
(of which 2,148 days from previous years)

Hours worked: 31,584,940                            Severity rate: 0.15

127

127 + 143 = 270

127 + 143 + 166 = 436

0

Lost days: 4,569                                          Accident rate: 8.4
(of which 1,349 days from previous years)

Hours worked: 15,187,737                         Severity rate: 0.30

>  Fatal accidents
>  Lost-time accidents
>  Reported accidents with and without lost time
>  Recorded accidents with and without lost 

time + mild healthcare

>  Fatal accidents
>  Lost-time accidents
>  Reported accidents with and without lost time
>  Recorded accidents with and without lost 

time + mild healthcare
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indicators (Decree of 1994).
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Recognised occupational 
diseases
The occupational diseases 
recognised in  2014 concern only 
tables 30 (asbestos) and 57 (ionising 
radiation).

The number of recognised 
occupational diseases was updated 
to integrate previous years.

Report on radiological events
All deviations from radiation pro-
tection standards are immediately 
recorded and analysed to determine 
their cause and evaluate their sever-
ity and potential impacts on per-
sonnel, the public and the environ-
ment. Corrective action is taken and 
tracked for feedback purposes for all 
CEA sites.

In 2014, CEA’s radiation protection 
teams registered 379 radiation 
protection events. These involved 
non-compliance with or lack 
of procedures, and technical 
malfunctions during facility 
operation.

CEA reports significant radiation 
protection events to nuclear safety 
regulators in accordance with the 
relevant reporting guidelines.

Thirteen significant events meeting 
radiation protection criteria were 
reported. One was classed INES level 
1 because of the risk of exceeding 
a quarter of the annual individual 
dose limit defined in the French 
Labour Code, while the others were 
below scale (see Chapter 3 “Safety of 
facilities”).

2010 2011 2012 2013 2014
3

4

5

6

7

8

9

6.8
7.1 7.2 7.2

3.8
3.3

3.9

3

3.7

Comparison of the accident rate for CEA employees with the national 
accident rate for the service sector

>  “Service Activities” technical committee (national level) >  CEA

2010 2011 2012 2013 2014
5

10

15

20

25

30

23.3
24.3

23.5
22.7

5.9 5.4 5.8 5.4 5.2

Comparison of the overall accident rate for CEA employees and contractors’ 
employees with the national accident rate for all activity sectors

>  All technical committees (national level) >  CEA and external contractors

0

5

10

15

20

25

3

9

4

4

8

2
1

7

6
4

3

6

4

2010 2011 2012 2013 2014

Recognised occupational diseases

>  Other tables: 
1 table 66 (rhinitis and occupational asthma), 
1 not in table

>  Table 57: periarticular conditions caused by 
certain movements and postures in the workplace

>  Table 30: diseases caused by the inhalation of 
asbestos dust

>  Table 6: diseases caused by ionising radiation

A few definitions
Events relevant to radiation protection: 
these are analysed in-house as part of 
CEA’s continuous improvement process. 
Information is made available to nuclear 
safety regulators.
Significant radiation protection events: 
these meet certain criteria defined by the 
nuclear safety regulators. They must be 
reported to the authorities and analysed 
in detail.

>
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5Transport of 
hazardous 
substances

The transport of hazardous sub-
stances, both within CEA’s sites and 
on public roads, is essential for con-
ducting experimental programmes 
as well as for operating, cleaning up 
and dismantling CEA facilities.

To ensure that these transport opera-
tions are managed properly, CEA:
•  maintains an operational fleet of 

transport casks that meet a wide 
range of requirements;

•  regularly inspects this fleet;
•  deploys an organisation and 

resources to ensure the highest 
level of safety and security.

In compliance with the regulations 
governing the transport of hazard-
ous substances, the CEA sites have 
one or more Transport Safety Advis-
ers (CST), who are responsible for 
preventing the risks inherent in these 
activities for humans, property or the 
environment. The safety advisers 
check that transport operations con-
cerning all classes of hazardous sub-
stances (see box) comply with appli-
cable regulations and advise facility 
managers on any useful optimisation 
measures.

The Transport Offices (BT), which 
report to the facility managers, 
coordinate all transport operations. 

They organise all transport for units 
that are not authorised to do so 
themselves and can transport items 
for all of the site’s facilities and units.
 

Classification 
of hazardous 
substances for 
transport purposes

Hazardous substances or goods are 
divided into nine classes. They are 
identified by diamond-shaped labels 
placed on transport packages. Different 
colours and symbols are used according 
to the hazard represented.

Class 1: Explosives
Class 2:  Compressed, liquefied or 

dissolved gases
Class 3: Flammable liquids
Class 4: Flammable solids
Class 5:  Solid, liquid or organic oxidising 

agents
Class 6: Toxic and infectious substances
Class 7: Radioactive substances
Class 8: Corrosive substances
Class 9:  Miscellaneous hazardous 

substances  

>

Type B packages leaving the Fontenay-
aux-Roses centre.
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At facilities with large or frequent 
shipments of hazardous substances, 
Facility Transport Officers (CTI) 
work in liaison with the transport 
offices and unit managers to 
complete all the tasks required for 
transport operations.

Incorporating internal 
transport operations in 
the INB reference system
The Order of 7 February 2012, known 
as the “INB Order”, defines gen-
eral rules relating to basic nuclear 
installations. It places the notion of 
“internal transport operation” of haz-
ardous substances within the perim-
eter of the INB and requires the rules 
applicable to these operations to be 
defined and included in the general 
operating rules (RGE).

Work relating to these new regula-
tions in 2014 included the prepara-
tion of a chapter on transport which 
was added to the RGEs (or the gen-
eral surveillance and maintenance 
rules [RGSE] for installations in the 
clean-up phase) for all CEA basic 
nuclear installations.

Several notions from different regula-
tions have thus been incorporated in 
the reference systems: 
•  “Movements or transfers” of haz-

ardous substances carried out 
inside the buildings or storage areas 
of an INB and which are not trans-
port operations are the responsibil-
ity of the INBs.

•  “Internal transport” means trans-
port within an INB, outside the 
buildings and storage areas, and 
includes operations relating to 
their safety (stowage and checks), 
including inside the buildings and 
storage areas. Application require-
ments are specified in the facility 
RGEs or RGSEs. 

•  “On-site transport” or “driving 
phases” are carried out on a CEA 
site, outside the perimeter of an 
INB. They are governed by transport 
rules specific to the site concerned 
and are known as “driving rules”. 
They are issued by the manager of 
the site concerned and validated by 
the Risk Control Sector. 

Internal transport of a Type IP-II indus-
trial package containing 200-litre drums 
of radioactive waste from clean-up and 
dismantling operations on an INB

©
CE

A

A few definitions
A package consists of a container and 
its content.

According to the regulations defining 
hazardous substances, Class 7 concerns 
radioactive substances.

This class includes several types 
of package. The degree of safety 
corresponds to the radioactive hazard 
represented by the transported 
substance.

Type B packages and packages 
containing fissile materials are qualified 
to withstand reference accident 
conditions for transport. 

On public roads, the approval certificate 
issued by the safety regulators authorises 
the shipping of the package model 
defined by a packaging and one or more 
authorised contents. 

The package model must comply with 
the safety file referred to in the approval 
certificate.

Other packages include:
•  Type A packages: these are qualified to 

withstand normal transport conditions.
•  Industrial packages: the radioactive 

content is limited by its total and 
specific activities. 

•  Excepted packages: these do not 
require qualification tests. Their overall 
radioactivity is very low. The surface 
radiation level of an excepted package 
must not exceed 5 μSv/h.

>
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•  “External transport” refers to ship-

ments using public roads outside 
a centre. They are governed by the 
European agreement on the inter-
national road transport of dan-
gerous goods (known as “ADR”) 

signed in Geneva on 30 September 
1957, which is implemented by the 
amended Order of 29 May 2009 on 
the transport of hazardous sub-
stances by road (referred to as the 
“TMD Order”) in France.

Tirade cask
The new Tirade cask for transporting 
intermediate- and high-level 
radioactive waste passed factory 
acceptance tests on 23 October 
2014. Tirade has a capacity of five 
50-litre drums of conditioned waste, 
or two special drums from the 
Marcoule Diadem facility for storing 
radioactive waste. 

It is designed to transport sub-
stances that combine residual heat 
with the risk of radiolysis.

INBs using Tirade will be able to han-
dle it as soon as it comes into service 
at the end of 2015. They were given a 
3D digital mock-up of the new cask 
to help them make the necessary 
adaptations.

Tirade will mainly be used to trans-
port waste from clean-up and dis-
mantling operations on facilities at 
Fontenay-aux-Roses.

Transport Safety Advisers 
network 
The Risk Control Sector coordinates 
the network of transport safety 
advisers (CSTs) to examine feedback 
from CEA transport activities. CSTs 
are appointed by each site manager 
and declared to the Prefecture. 

The CST plenary meeting was held in 
Cadarache on 25 September 2014. 
The following points were on the 
agenda:
•  changes in international regulations 

(ADR version 2015 and IAEA 
Regulations for the Safe Transport 
of Radioactive Material, Edition 
2012), with a discussion on the 
future classification of fissile 
materials;

Characteristics of the Tirade cask
Total weight: 20,000 kg with its content
Overall height of package: 2,214 mm
Overall diameter of package: 2,208 mm
Body height without cover: 1,322 mm
Body diameter: 1,585 mm

>
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Loading test with 50-litre 
drums
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Tirade and its transport 
equipment

Labelling and marking an approved 
radioactive waste package 
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•  analysis of the causes of an event 
that occurred at Cadarache on 15 
May 2014, concerning a fire on a 
vehicle carrying conventional waste. 
The load complied with the regula-
tions in force and consisted for the 
most part of used lithium batteries. 
These led to a short-circuit and a 
fire. Preventive measures (more fre-
quent collections, improved storage 
conditions, steps to prevent short-
circuits in used batteries) were pro-
posed with details;

•  progress in and planned features 
of Sintra V2, the national computer 
system for managing the transport 
of hazardous substances, which is 
currently in the development and 
test phase at CEA. When completed 
it will provide:
–  computerised management and 

tracking of all transport requests 
issued by facilities,

–  access to shared databases of 
transport casks and their usage 
schedule,

–  indicators and reports;

•  methods and means of preventing 
risks related to concurrent activities 
on a site. Several ways forward are 
proposed for improvements. These 
include:
–  planning the transport of hazard-

ous substances more carefully 
to manage cross-flows of differ-
ent transport categories more 
efficiently (preferred timetables, 
banning simultanous operations, 
etc.),

–  making allowance for works in 
progress at site facilities and 
roads,

–  planning escorts for certain types 
of shipment (delivery of high-risk 
substances, etc.)

Flows of transported 
substances 
Transport of non-radioactive 
hazardous substances
Incoming non-radioactive sub-
stances mainly concern supplies of 
gases, flammable liquids (petrol and 
diesel fuel) and corrosive chemicals 
(acids and bases).

Outgoing shipments mainly concern 
empty gas cylinders and laboratory 
waste (including chemical and bio-
logical substances, asbestos, envi-
ronmentally hazardous substances, 
etc.).

2014 distribution 
of shipments by class

(excluding gases and radioactive 
substances):

1,838 tonnes of solids and liquids

Transport of radioactive 
substances 
Off-site transport
1,976  shipments containing 
5,227  packages of radioactive sub-
stances were transported from or 
to CEA sites on public roads. Of this 
total:
•  the majority (more than  90%) 

involved transport of low-level 
radioactive waste or low-activity 
sources; 

•  only a small proportion (around 10%) 
involved high-level materials 
(irradiated fuel, plutonium-bearing 
material from reprocessing, and 
radioactive sources).

External transport: distribution by 
package type 

27%

11%

5%

13%11%

< 1%

33%

0%

>  Class 1
>  Class 3
>  Class 4
>  Class 5

>  Class 6-1
>  Class 6-2
>  Class 8
>  Class 9

569

135

1,012

233
27

Total 1,976

>  Excepted packages
>  Industrial packages
>  Type A packages

>  Type B packages
>  Other packages

Acceptance of an IL29 transport pack-
age at the Saclay Laboratory for Studies 
on Irradiated Fuel (LECI)
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On-site transport
7,647 radioactive substance ship-
ments were carried out on CEA sites, 
representing around 34,005  pack-
ages all sites considered.

Nearly three-quarters of shipments 
involved excepted and industrial 
packages (see box). Transport flows 
involving packages of low-level sub-
stances were proportionately greater 
than those involving packages of 
high-level substances. The latter 
represent nearly 10% of on-site CEA 
transport.

On-site transport:
distribution by package type 

Significant events 
affecting the transport of 
radioactive substances
All deviations affecting radioactive 
substance transport are immediately 
recorded and analysed to determine 
their causes and evaluate the sever-
ity of their potential impact on per-
sonnel, the public and the environ-
ment. Corrective action is taken and 
tracked for feedback purposes.

In 2014: 
•  four significant events affecting 

transport were reported to the 
safety authorities (see chapter on 
safety) in connection with transport 
criteria at level 0 of the International 
Nuclear and Radiological Event 
Scale (INES) (see definition in Chap-
ter 3 “Safety of facilities”);

•  the safety authority was also 
informed of a transport-related 
event below the scale.

None of these events had any 
impact on the personnel, public or 
environment.

2,528 2,009

2,759

27

Total 7,647

324

>  Excepted packages
>  Industrial packages
>  Type A packages

>  Type B packages
>  Packages 

authorised on sites

Filling a Type B LR56 package (tank) for 
transferring radioactive liquid effluent

©
CE

A



40 Risk Control Report 2014

6Waste 
Management

CEA facilities generate two broad 
categories of waste: 
•  non-radioactive - or conventional - 

waste, which may be hazardous, 
non-hazardous, or inert; 

•  radioactive waste resulting from the 
use of a wide range of radionuclides 
in research.

Both types of waste are generated in 
larger quantities during facility clean-
up and dismantling operations. 

CEA’s waste management strategy is 
aimed at: 
•  minimising the volume of waste at 

the source;

•  sorting waste by management 
solution as soon as it is generated 
at the facility;

•  not generating waste for which 
there is no management solution;

•  dealing with stored legacy waste;
•  participating in research and devel-

opment on waste treatment and 
conditioning pending final disposal 
solutions.

Waste analyses are conducted 
and updated regularly at each cen-
tre and guide the implementation 
of the waste management strat-
egy. They define waste zoning
areas that separate areas that only 
generate conventional waste from 
those that generate waste that is or 
may be radioactive. In the latter case, 
the waste is considered as radioac-
tive and managed as such.

Conventional industrial 
waste 
CEA generates conventional waste 
whose type and quantity vary greatly 
from one year to the next.
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Conventional waste collected and 
removed between 2010 and 2014

>  Hazardous waste (tonnes) >  Non-hazardous waste and inert waste (tonnes)

Waste exhibition at Visiatome, Marcoule
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This annual variation is due to devel-
opments in its research activities 
and, above all, to the number of con-
struction and dismantling projects 
which generate large quantities of 
inert non-hazardous waste. 

In 2014, the increased amount of 
non-hazardous and inert waste was 
due, in particular, to the removal of 
large, bulky waste items resulting 
from refitting, renovation or demoli-
tion work on several buildings, as 
well as the extension and renovation 
of parking facilities at Saclay. 

Before any new experiment or activ-
ity that is likely to significantly affect 
safety or the environment can be 
carried out, a special study must be 
presented to the local safety com-
mittee (CLS) of the site in question. 
Limiting the quantity of waste gener-
ated and the existence of a known 
management solution are among the 
topics studied to identify a suitable 
recycling or disposal solution at the 
earliest possible stage. 

CEA centres have specific sorting 
areas and separate collection points 
for improved waste sorting and 
recycling. Once sorted, the waste is 
treated and sent to suitable recycling 
or disposal facilities authorised by 
the Prefecture. New management 
solutions used by the centres in 
2014, for example, include recycling 
office and industrial furniture, textiles 
and biowaste (non-hazardous biode-
gradable waste such as food waste 
and other green waste). 

Hazardous waste is routed to differ-
ent facilities - incinerators, physical-
chemical treatment plants - accord-
ing to type, the aim being to mitigate 
its environmental impact. 

Awareness campaigns are organ-
ised on a regular basis to remind 
employees of the importance of 
sorting waste at its source. Waste 
management affects all individuals 
in their professional and personal 
lives, and everyone can take part in 
making improvements in this area 
through simple actions, in particular 
by reducing the amount of waste 
they produce. 

The waste management policies 
implemented at CEA enable 92% of 
non-hazardous waste generated by 
all its centres to be recovered.

Material recovery (88%) is preferred 
to “energy” recovery through heat or 
electricity generation. For example, 
inert waste is crushed then reused; 
wood, cardboard, glass and paper 
are recycled.

Classes of waste1

•  Hazardous waste: contains components 
that are harmful or hazardous for human 
health and/or the environment (chemical 
or biological substances posing a 
potential risk of fire or explosion); sent 
to specific approved external facilities. 
For example, certain types of waste 
from economic activities, medical 
and infectious waste, asbestos waste 
and certain electrical and electronic 
equipment waste are classed as 
hazardous waste.

•  Non-hazardous waste: poses no 
specific threats to human health or the 
environment. Non-hazardous waste 
from companies (including paper and 
cardboard) is disposed of under the 
same conditions as household waste 
and is considered as such.

•  Inert waste: non-hazardous waste 
(rubble and debris) that has not 
undergone significant physical, chemical 
or biological modifications liable to have 
a harmful effect on human health or the 
environment. Non-reusable inert waste 
is disposed of at suitable final waste 
disposal facilities.

1 Articles R541-7 to R541-11 of the French 
Environmental Code.

>

Feedback on the incident involving a fire on a truck 
carrying used batteries

In May 2014, a fire broke out on a truck used to remove hazardous waste (batteries, spray cans 
and neons) from the Cadarache site. The fire was due to a large quantity of lithium button cell 
batteries that were not completely discharged and had been packed loose in the same container.

As this type of event might occur at other sites, CEA investigated the accident thoroughly and 
included the feedback in an internal information 
notice on conventional waste issued by the 
Saclay centre.

Several recommendations were issued on the 
basis of this feedback, regarding collection 
points and the preparation of used lithium 
batteries before shipment to the treatment 
centre. These included:
•  packaging the batteries separately whenever 

possible; 
•  limiting the quantities of batteries placed in 

drums awaiting shipment to the treatment 
centre;

•  asking the contractor for more frequent 
collections.

>

Les piles, que nous utilisons 
quotidiennement, contiennent des 
substances chimiques qui en font 
des déchets dangereux. Certains 
évènements sont là pour nous le rappeler. 
En mai 2014, sur le Centre de Cadarache, 
un incendie s’est déclaré sur un camion qui 
s’apprêtait à évacuer un stock de déchets 
dangereux (piles, aérosols, néons). 
Cet incendie a été provoqué par la présence 
en quantité importante de piles bouton 
au lithium dans le chargement. 
Ces piles, qui représentent en général 3 à 5 
% des piles collectées dans les colonnes, 
présentent, de par leurs caractéristiques, 

des risques d’inflammation lorsqu’elles 
sont conditionnées en grande quantité dans 
un même contenant (échauffement par contact 
des piles usagées non déchargées). Dans le 
cas de Cadarache, 120 kg de piles au lithium 
étaient stockés dans un fût de 225 kg de 
piles en mélange. Les conséquences ont été 
significatives puisque le camion et l’ensemble 
de son chargement ont été détruits, 1300 kg 
de déchets ont été générés.
Toutefois, le plus grave a été évité grâce à 
l’intervention rapide de la FLS de Cadarache. 

Et votre rôle dans tout ça ?

Pour éviter que cela ne se reproduise, lorsque vous 
avez des quantités importantes de piles lithium à 
faire évacuer (plusieurs kilos), contactez UST/
SVDC qui se chargera de mettre en place une 
collecte et un conditionnement spécifiques afin 
d’écarter tout risque d’accident. Pour des petites 
quantités, vous pouvez bien évidemment continuer 
à utiliser les colonnes à piles.

Collecte du textile, 
les premiers chiffres sont arrivés !

Premier bilan positif, au vu des quantités collectées mais également 
des échanges que nous avons eus avec ECO-TEXTILE,
la société en charge de la collecte. 

Cependant, des points d’amélioration subsistent : pensez systématiquement
à enfermer dans des sacs ce que vous déposez dans les bornes
situées au souk et à proximité de la gare routière.

C’est la quantité de 
textiles collectée 
depuis la mise en
place des bornes 
en juillet dernier ! 

Décembre 2014 Votre Rendez-vous d info trimestriel
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Chers lecteurs,

 
à la propreté du centre !
Pour ce dernier numéro de l’année 2014, nous reviendrons sur un des évènements marquants de ces derniers mois, l’incendie 
d’un camion transportant des piles usagées sur le Centre de Cadarache. 

électroménagers et électroniques usagés, qui se retrouvent malheureusement trop souvent dans les bennes du CEA…
Vous découvrirez aussi en exclusivité les premiers chiffres concernant une des nouveautés présentée lors du numéro précédent :
la collecte du textile !
Vous en avez désormais pris l’habitude, c’est avec « l’Astuce Déchets » que vous terminerez la lecture de notre lettre 
d’information.
Bonne lecture ! 
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Les piles bouton au Lithium :
 petites piles, gros dégâts

Pour plus de détails sur l’incident, retrouvez la Fiche 
d’Alerte Evènement sur notre page intranet…

Caractérisation du 
contenu d’un fût de 
piles en mélange :
présence d’une 
quantité importante 
de piles bouton au 
lithium. 

Pour toute question concernant les déchets 
conventionnels, n’hésitez pas à contacter :

Géraldine LEPOITTEVIN au 2.74.23
Pierre DUCOURET au 2.38.65
Kévin VILLEBRUN au 2.88.15

Comme vous le savez, depuis plusieurs années, le CEA Saclay 

partenariat avec l’éco-organisme SCRELEC, vos piles sont collectées, 
puis valorisées. Pour information, ce sont plus de 2,3 tonnes de piles 
qui ont été collectées sur le centre en 2013.

nt C’est l
textiles
depuis
place 
en juille

ées. Pour information, ce sont plus de 2,
ollectées sur le centre en 2013.
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Radioactive waste
CEA manages all waste condition-
ing, storage and transport under 
optimum safety and radiation protec-
tion conditions. It removes waste as 
soon as it is generated, using exist-
ing management solutions accord-
ing to the level of radioactivity and 
physical- chemical characteristics. It 
applies strict waste traceability rules 
from generation to removal.

The particular requirements of this 
waste management process include:
•  treatment and conditioning facili-

ties;
•  packages adapted to waste charac-

teristics;
•  transport casks for these packages;
•  management tools for ensuring 

traceability.

In France, radioactive waste man-
agement is governed by Article 
L. 542-1-2 of the French Environmen-
tal Code (the Waste Act of 28 June 
2006) on the National Radioactive 
Materials and Waste Management 
Plan (PNGMDR).

Radioactive waste categories 
Radioactive waste is classified 
according to:
•  its radioactivity level, expressed in 

becquerels per gram (Bq/g), with 
the following categories: very low-
level waste2 (VLLW), low-level waste 
(LLW), intermediate-level waste 
(ILW) and high-level waste (HLW);

•  and the radioactive half-life3 of the 
radionuclides present; such waste 
may be short-lived (SL) or long-
lived (LL).

The quantities of each category are 
highly unequal: more than  90% of 
the radioactivity is contained in less 
than 1% of the volume of waste.

Radioactive waste management
CEA uses different facilities to 
treat and condition liquid and solid 
waste before it is shipped to Andra’s 
disposal facilities or stored at a 
dedicated facility until a suitable 
permanent solution is found. 

CEA has updated its ten-year radio-
active waste management strategy, 
which was validated by the nuclear 
safety authorities in 2013. 

VLLW
In  2014, CEA shipped 12,841 m3 of 
VLLW, for the most part generated 
during clean-up and dismantling 
operations, to Andra’s VLLW 
collection, storage and disposal 
facility (CIRES) in Morvilliers, in 
eastern France. This was half the 
volume of waste disposed of at the 
CIRES facility in 2014.

VLLW shipments to CIRES 
in 2014 by centre 

(in m3)

2  Current French legislation does not specify an activity limit 
below which radioactive waste is treated as conventional 
waste (clearance level).

3  Radioactive half-life is the time necessary for half of the 
atoms of a radionuclide to decay.

4 Some solid waste, known as “legacy VLLW”, requires interme-
diate treatment, sorting and reconditioning before it is shipped 
to the CIRES facility. This operation is performed in the Daher 
company’s STARC (treatment, analysis, reconditioning and 
characterisation site) facility in Epothémont, in eastern France.

Waste category Percentage of total 
volume

Percentage of total 
radioactivity

VLLW 27% < 0.01%
LLW-SL and ILW-SL 63% 0.02%
LLW-LL 7% 0.01%
ILW-LL 3% 4%
HLW 0.2% 96%

Distribution of volume and radioactivity by category of radioactive waste 
produced in France as at the end of 2010 (source Andra - Inventory 2012)

Classification of radioactive waste

Billion

100,000

1,000

10

HLW
High-level waste

ILW 
Intermediate-level waste

LILW

Becquerel per gram (Bq/g)

LLW
Low-level waste

VLLW
Very low-level waste Rubble, scrap iron, earth

Gloves, coats

Waste in concrete drums 

Vitrified fission products ]
]
]
]

2,963

603

1,262

986 1,601
693

414

208

3,827
284

Total 12,841 m3
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With the completion of clean-up 
operations in Grenoble, priority was 
given to dismantling work at Saclay. 

LLW-SL and ILW-SL
Solid waste is collected and char-
acterised at the waste treatment 
facilities at Cadarache, DAM/Ile-de-
France (DIF), Fontenay-aux-Roses 
(FAR), Grenoble, Marcoule, Saclay 
and Valduc.

It is then transferred to Andra’s low- 
and intermediate-level waste dis-
posal facility (CSFMA) in Soulaines, 
in eastern France. CEA shipped 
2,842 m3 of this type of waste to the 
CSFMA facility in 2014.

LLW and ILW shipments to the 
CSFMA facility in 2014 by centre 

(in m3)

Liquid effluents are treated at 
dedicated facilities at Cadarache, 
Marcoule, Saclay and Valduc. Con-
centrates from evaporation are con-
ditioned as solid waste before being 
shipped to the CSFMA facility. 

ILW-LL and HLW-LL
This waste undergoes treatment 
and conditioning processes similar 
to those described above, at dedi-
cated facilities. The waste packages 
are stored at specialised facilities at 
Cadarache and Marcoule pending 
a final disposal solution, a research 
topic under the Act of 28 June 2006.

Other radioactive waste 
categories
Research and other initiatives also 
focus on other waste categories. 
These include:
•  tritium-bearing waste stored at Mar-

coule and Valduc. The future of this 
waste is under study as part of the 
PNGMDR;

•  sodium-bearing waste from 
research on fast reactors. This 
will be treated in a special unit to 
be built at the Phenix facility (INB 
71) at Marcoule. After treatment 
and stabilisation, the waste may 
be disposed of at Andra’s low- and 
intermediate-level waste disposal 
facility (CSFMA) or CIRES facility;

•  graphite waste from gas-cooled 
graphite-moderated reactors and 
heavy-water reactors. Most of this 
waste consists of graphite stacks 
and is stored in reactors after 
shutdown. Andra is examining final 
disposal solutions;

•  radium-bearing waste stored at 
Cadarache and Saclay, primarily 
for Andra, which is studying a final 
disposal solution;

•  metal waste, such as lead and mer-
cury. Decontamination processes 
involving melting in the case of lead, 
and distillation for mercury, were 
used to recycle these two elements 
before disposing of the final waste.

Sealed sources of no further use
Sealed radioactive sources have 
many applications (medical, scien-
tific and industrial). Regulations limit 
their use to a maximum period of 
ten  years, which may be extended 
subject to supporting documenta-
tion. When the usage period expires, 
the sealed sources must either be 
returned to the supplier or disposed 
of at approved facilities.

339

263

414

1,450 58

246

61

Total 2,842 m3

12
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>   Fontenay-aux-
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>    Cadarache
>   Saclay

>   Marcoule
>   DIF
>   Valduc
> Other

AGATE (advanced effluent management and 
treatment facility) at Cadarache

Following the agreement of the French Nuclear Safety Authority, CEA’s Cadarache site opened a 
new facility, called AGATE, for managing waste from its research activities in May 2014.

AGATE is designed for collecting and treating radioactive liquid effluents composed mainly of 
beta-emitting radionuclides. It concentrates them using an evaporation unit before shipping 
them to Marcoule for final treatment and conditioning.

The mostly aqueous effluents are heated to boiling point inside the evaporator. The vaporised 
water is condensed and recovered continuously in a tank. The resulting distillates are controlled, 
then sent to the on-site industrial effluent purification station. The remaining volume, which 
contains most of the initial radioactivity, is recovered at the end of the evaporation process. 
These concentrates are shipped to Marcoule where they are treated and conditioned in solid 
waste packages. 

The main advantage of the facility is that it reduces the volumes of transported waste. 

>

The Intermed facility 
In 2014, CEA submitted the safety options 
report for Intermed, the future facility 
for the storage and decay of very low-
level solid tritiated waste and low- and 
intermediate-level, short-lived tritiated 
waste that ITER, the future international 
thermonuclear experimental reactor at 
Cadarache, will generate. France has 
committed to setting up this storage 
facility before ITER is commissioned. 

The study of this solution was first 
presented as part of the French National 
Radioactive Materials and Waste 
Management Plan.

>
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Dismantling of basic nuclear 
installations (INBs)
CEA, which has decommissioned 
eight INBs5 since 2005, is continuing 
its dismantling programme. It cleans 
up and decommissions its nuclear 
installations that have become 
obsolete or that no longer meet its 
requirements.

The year 2014 saw several mile-
stones in the dismantling and clean-
up of CEA nuclear installations:
•  Marcoule: several major steps were 

completed in the final shutdown 
and dismantling project concerning 
Phenix: the advisory committee for 
reviewing and dismantling Phenix 
issued a favourable opinion on the 
decision to shut down and disman-
tle the reactor, and on the treatment 
of sodium and sodium-bearing 
items from Phenix and other CEA 
facilities. The opinion follows that 
of the public inquiry committee 
published in August;

•  Cadarache: the final shutdown and 
dismantling application for the 
enriched uranium facility (ATUE) 
was submitted to the ministers 
concerned at the end of February;

•  Saclay: the Decree of 18 August 
2014 authorises CEA to proceed 
with the final shutdown and dis-
mantling of the Ulysse reactor, 
INB 18;

•  Grenoble: work on cleaning up the 
ground at STED, the radioactive 
effluent and waste treatment 
station, was completed and the 
decommissioning of the Siloe 
reactor was officially recorded by 
the ASN Commission at the end of 
December.

5   The Saturne accelerator (INB 48) at Saclay and INBs 34, 57, 
59 and 73 at Fontenay-aux-Roses in 2005, the IrCA irradiator 
(INB 121) at Cadarache and the ALS linear accelerator 
(INB 43) at Saclay in 2006, the Siloette reactors (INB 21) 
in Grenoble in 2007, the Harmonie reactor (INB 41) at 
Cadarache in 2009, and the Melusine reactor (INB 19) in 
Grenoble in 2011.

The Diadem project 
The Diadem project at Marcoule concerns the construction 
of a storage facility for radioactive waste generated by CEA, 
including waste from dismantling the Phenix reactor at 
Marcoule and facilities at Saclay and Fontenay-aux-Roses, for 
which there is currently no waste management solution.

The advisory committee for completing the examination of the 
Diadem preliminary safety analysis report met on 29 October 2014. 
At ASN’s request, the advisory committee for waste confirmed that 
the overall design basis of the facility was generally satisfactory. 

This favourable opinion follows that of the public inquiry committee 
published in August. 

In addition, the Prefecture of the Gard department issued the 
construction licence for the future facility.

>
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7Protection 
of sites, 
facilities and
national assets

As it opens up to the national and 
international community, CEA needs 
to adapt its activities. This entails 
pooling resources with external part-
ners, networking research, improving 
communication and making it easier 
for people to move around its centres. 
Protecting its scientific and technical 
assets nonetheless remains a top pri-
ority for CEA.

Physical protection of 
sites and facilities
CEA site security plans describe the 
organisation and means deployed 
to prevent and respond to malicious 
acts of various types, including theft, 
sabotage, cyber attacks and dam-
age to material and scientific assets. 
They also set out the procedures for 
informing the authorities and imple-
menting anti-terrorism measures that 
may be notified to CEA.

The CEA physical protection labora-
tory ensures that the organisation 
is equipped with the most effective 
protection systems. It assesses the 
equipment and systems available on 
the market (detectors, physical bar-
riers, response tools) to provide pro-
tection against threats defined by the 
authorities. It gathers data relating to 
the performance of these systems, 
such as intruder delay time in the 
case of barriers, or the likelihood of a 
detection system being faked. These 
quantitative data are fed into security 
models. 

The assessments consider various 
modes of attack, from surreptitious 
bypassing to forcible entry using 
explosives. Experimental results and 
theoretical predictions are compared 
during tests set up in partnership with 
the French Ministry of Defence using 
a wide variety of instruments. This 
allows the laboratory to estimate how 
well facilities and new systems with-
stand attack. 

Drones
CEA local safety and security teams 
conducted experiments on the use 
of unmanned aerial vehicles (UAVs), 
or drones as they are commonly 
called, for security tasks including 
clearing perimeter alarms, tracking 
down intruders on sites and escorting 
transport vehicles. Various stakeholders 
(authorities, DGAC, etc.) took part in 
examining this issue.

CEA was quick to express its concern 
about the malicious use of these 
vehicles. The illegal flyovers by drones 
on nuclear sites reported in the news 
in 2014 call for vigilance. Methods for 
detecting and neutralising drones are 
under evaluation and development. 
CEA is involved in various government 
working groups on this subject.

>

Security forces taking part in a drill.
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In 2014, it successfully completed a 
series of assessments of high-secu-
rity doors under conditions repre-
sentative of facilities and attack sce-
narios. Tests were also carried out on 
reinforced windows.

Protection and control of 
nuclear materials
In 2014, CEA continued its work to 
comply with PCMNIT, the new regula-
tions on the protection and control of 
nuclear materials and their transport, 
based on inventories and deviation 
analyses performed in previous years. 

It focused on assessing the suitabil-
ity of the nuclear material protection 
measures in place and on preparing 
the related regulatory documents to 
be submitted to the security author-
ity (the Senior Defence and Security 
Official).  In some cases, it defined 
reinforcement measures already in 
progress. These include early intru-
sion detection, video monitoring, addi-
tional barriers to delay intruders and 
detection of illegal objects.

CEA is also involved in the reorgani-
sation and revised management of 
nuclear material accountancy appli-
cations. 

In order to smooth the way for compli-
ance with regulations, a considerable 
effort was devoted to training the per-
sonnel responsible for nuclear mate-
rial management This training effort 
concerned a hundred or so people 
from CEA, IRSN and Areva in particu-
lar. 

As in previous years, physical pro-
tection exercises were carried out to 
test systems, organisation and team 
response. Such exercises also help to 
raise CEA personnel’s overall aware-
ness of security issues.

Information systems 
security
The French government issued 
its information systems security 
policy (PSSI) in 2014. It is now being 
incorporated into the CEA information 
systems security plan.

After several years of providing work-
stations and computer infrastruc-
tures with increased protection, the 
top priority is now to ensure that the 
information system remains secure 
at all times.

Cyber attacks on the information 
system are constantly changing and 
counter-measures must be regularly 
updated. A significant improvement 
came with the collection and analysis 
of all workstation activity (more than 
17,000 computers and an average 
hourly volume of 2 million inputs). 
This issue is crucial as it implies 
rapidly identifying, understanding 
and blocking attacks. Feedback from 
incidents highlights the importance of 
processing weak signals that could 
be mistaken for operating faults, 
when in fact they are often a sign of 
ongoing attacks that must be avoided 
at the earliest possible stage. This 
system of protection calls for the 
use of mega data mining techniques 
and innovative display tools to assist 
analysts in their tasks.

Assessing the resistance of a shielded 
window to a shaped charge impact.
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3D representation and navigation in 
information system supervision data. In 
the foreground, each column represents 
a computer (the height reflects the 
amplitude of the parameter selected, 
such as the number of open ports). Each 
square in the background represents 
a network that can be displayed as 
columns.

Assessing the strength of an explosion-
proof door.
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National asset protection
The French Order relating to the pro-
tection of the “nation’s scientific and 
technical potential” (PSTN) concerns 
information that is sensitive but not 
classified as secret which, if dissemi-
nated indiscriminately, would be det-
rimental to the scientific or economic 
interests of CEA, or even of France as 
a whole, or lead to a risk of terrorism 
or proliferation of weapons of mass 
destruction and their delivery sys-
tems.

Considerable efforts to identify, 
assess, locate and control the key 
components of this protection were 
continued in 2014. Six new control-
led access areas (ZRR) have been 
created since 2013 and ten more are 
under consideration.

The protection of PSTN or national 
defence secret information requires 
constant awareness-raising, training 

and inspections within CEA and its 
partner organisations and contrac-
tors. Several initiatives were con-
ducted to this end in 2014:
•  70  training and awareness-raising 

initiatives involving 915 participants;
•  183 on-site consultancy and assist-

ance operations;
 •  150 regulatory inspection missions 

relating to classified information 
management.

CEA organised fifteen awareness-
raising conferences in collaboration 
with DGSI, the French intelligence 
agency, with a total attendance of 
1,940 employees, interns and doctoral 
candidates.

In five years, two-thirds of CEA’s 
employees have attended awareness-
raising sessions on economic secu-
rity, computer crime and the risks 
associated with social networks.

Local safety and security 
teams (FLS)
CEA’s safety and security teams are 
on call at all times to ensure the safety 
and security of persons and property 
with firefighting, first-aid and physical 
protection services.

When they are hired, they receive 
six weeks of operational train-
ing to perfect their skills as armed 
security guards, firefighters and 
first-aid workers. Following this ini-
tial training, they receive ongoing 
training throughout their career to 
maintain their operational skills, as 
defined by an employment doctrine. 

This is based on the following docu-
ments udpated in 2014:
•  guide to physical protection laws 

and regulations;
•  physical protection reference docu-

mentation;
•  summary of technical sheets on 

physical protection training;
•  guide to fire safety laws and regula-

tions;
•  fire safety reference documentation;
•  summary of technical sheets on fire-

fighting training;
•  reference documentation on 

through-life support;
•  reference documentation on first 

aid.

If a major event occurs at any of its 
sites (e.g. act of terrorism, hostage-
taking, or attempted or successful 
intrusion), CEA calls in law enforce-
ment to back up its safety and security 
teams. French National Police Inter-
vention Force teams (FIPN), which are 
based throughout France, are called 
in under the terms of a memorandum 
of understanding between the French 
police and CEA. A specialised team of 
RAID (the French search, assistance, 
response and deterrence unit) draws 
up documents that allow response 
teams to fully familiarise themselves 
with CEA sites before responding. 

In addition, unscheduled physical 
protection exercises take place 
at all of CEA’s nine centres under 
FLS protection, with the aim of 
implementing the necessary action 
and training security agents to 
respond under real-life conditions.

Protecting sensitive 
information at the 
Nuclear Energy 
Division (DEN)

DEN is reinforcing the protection of 
its scientific and technical assets in 
response to the growing threat of data 
breaches and misappropriation of 
information. Its management baseline 
includes the following provisions:
•  the obligation for each project team to 

identify areas of high added value for 
CEA or its industrial partners under 
confidentiality clauses;

•  special information management 
rules in these areas. The rules 
concern documentation management 
and the use of computer tools. 

Levels of protection are liable to change 
as projects progress. In order to ensure 
that protection requirements keep pace 
with project developments, DEN has set 
up a commission to: 
•  review confidentiality clauses to 

ensure that project managers have 
correctly identified areas to be 
protected;

•  recommend revising the classification 
of documents and media whenever 
necessary.

>

FLS agents during a training exercise.
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8Emergency 
response

CEA does everything in its power to 
ensure the safety and security of its 
facilities, as well as the protection of 
its workers, the public, and the envi-
ronment. In spite of this, emergen-
cies cannot be ruled out completely. 
That is why CEA has an emergency 
response system to cope with a wide 
variety of situations.

Its safety teams are constantly on 
call to ensure optimum emergency 
preparedness and a rapid response 
whenever needed. Dedicated alert 
systems route urgent messages and 
any requests for support.

CEA’s national emergency response 
organisation, in compliance with reg-
ulatory provisions and government 
directives, involves different teams, 
each with a specific role. 

Mobilisation is on two levels: a local 

level, under the responsibility of the 
manager of the site where the emer-
gency occurs, and a national level 
headed by the Chairman. Depending 
on the nature and urgency of the situ-
ation, the following structures can be 
activated at any moment:
•  the emergency response coordina-

tion centre (CCC) in Saclay, which is 
the Chairman’s decision centre. It is 
equipped with CEA’s national alert 
mechanism, which is available at all 
times;

•  the local emergency response con-
trol centre (PCD -L) of the CEA site 
involved in the event;

•  the local and central emergency 
response technical teams (ETC-L 
and ETC-C respectively), made up 
of experts responsible for analysing 
the event and assessing its poten-
tial consequences (radiological, 
chemical, etc.) for human health 
and the environment;

•  specialised response teams, such 
as local safety and security teams 
(FLS), occupational health services 
(SST), specialists from the health 
physics department (SPR) or tech-
nical and logistics departments 
(STL);

•  CEA’s nuclear rapid response force 
(FARN) that ensures mutual assist-
ance among CEA sites;

•  the Military Applications Division 
emergency response management 
centre (CC-DAM), which provides 
technical expertise and decision-
making support for issues involving 
defence-related nuclear facilities;

•  the expertise unit of the Nuclear 
Energy Division (CE-DEN), which 
provides technical expertise in the 
event of nuclear emergencies in 
France or abroad;

GIE-Intra remote-controlled unmanned 
accident-response vehicles in Chinon
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Responding to a 
very wide range of 
situations

CEA’s emergency response organisation 
may be needed in the following 
situations:
•  in response to an event occurring at 

one of its sites in connection with 
its activities, during the transport of 
hazardous substances, or involving a 
nuclear weapon or the nuclear steam 
supply system of a French Navy vessel;

•  in the event of a malicious act or a 
nuclear, radiological, biological or 
chemical terrorist attack;

•  in response to a request for assistance 
from another nuclear licensee;

•  to make its expertise available to the 
public authorities;

•  in the event of a radiological emergency 
involving public or private interests;

•  or in case of an event likely to affect 
CEA’s media image.

>
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•  the nuclear response coordina-
tion centre (PC-IN), which pro-
vides emergency logistics support 
whenever CEA teams are involved 
in on-site radiological emergency 
response operations;

•  local and national media relations 
teams, which are primarily tasked 
with coordinating information inside 
and outside the organisation and 
handling requests from the media.

The Level  1 emergency response 
zone (ZIPE) teams, which specialise 
in radiation protection, can be called 
in by the public authorities.

Exercises of different types and on 
different scales, involving all or some 
of this organisation, are carried out to 
train all the teams concerned and to 
test procedures. Each centre trains 
its emergency response units on a 
regular basis.

Thanks to its robust organisation, 
operational alert system and regular 
exercises, CEA is able to mobilise its 
resources to respond to real emer-
gencies at any time.

Real situations
The year 2014 was a rather quiet one 
for CEA in view of the small number 
and low severity of emergencies 

occurring on its sites. Its teams 
must nevertheless remain alert and 
perfectly prepared at all times.

Various situations required opera-
tional monitoring, site support from 
the CCC and even the mobilisation of 
CEA’s emergency response capabili-
ties. These included:

6 March: the CEA/Marcoule ZIPE 
team was called in to characterise, 
condition and retrieve a small drum 
of uranium ore reported by an indi-
vidual;

15 May: a fire broke out on a truck 
carrying conventional waste just as 
it was leaving the Cadarache centre. 
It was dealt with rapidly by the local 
safety and security team and had no 
further consequences;

Geographic distribution of ZIPE teams 
and their operating areas.

Timeline of the ZIPE/Marcoule team operation at 
Goudargues

5 March, 15:20 Marcoule centre informed by the local gendarmerie of an operation carried 
out jointly by the departmental fire and emergency service (SDIS 30) and the gendarmerie in 
response to a report by an individual who has found a 15-litre drum bearing a label with the 
“radioactive” symbol, and marked “CEA”, in his garage;
17:20 CEA asked to retrieve the drum by ASN’s Marseille division, which has been informed of 
the situation by SDIS 30;
18:15 Risk Control Sector notifies the IRSN on-call team;
6 March, 9:00 the Gard Prefecture contacts CEA’s emergency response coordination centre 
(CCC) demanding that a CEA ZIPE team should implement all the interim protective measures 
required for a return to an acceptable radiological situation, including characterisation, 
conditioning, transport and temporary storage of any radioactive object(s) recovered;
9:15 the ZIPE team alerted (via the Marcoule health physics department) and activated at 9:45;
10:00 nuclear response coordination centre (PC-IN) called to ensure the logistic coordination of 
the operation;
10:05 ZIPE team participation authorised by the Risk Control Sector, after consulting Marcoule 
management, and authorisation sent to the Prefecture;
10:15 departure of the seven-member ZIPE team, including three radiation protection 
specialists, and a mobile laboratory;
10:45 the team arrives on the spot and the operation begins in the presence of the owner 
of the property: the drum is located, radiological measurements taken, characterisation by 
spectrometry performed, drum placed in a vinyl bag and loaded in the vehicle, and radiation 
check carried out on site;
12:00 the ZIPE team returns to Marcoule and the drum is transferred to an on-site facility for 
in-depth analysis of its contents.

>

CEA/Marcoule mobile laboratory called 
in to remove a drum in Goudargues in 
southern France
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4 September: a fire broke out on the 
roof of building G2 at Marcoule while 
it was undergoing repair. The fire gave 
off a large amount of smoke. It was 
quickly brought under control by the 
local safety and security team.

Emergency response 
exercises
Every year CEA organises and takes 
part in a wide range of emergency 
response exercises requiring the 

deployment of all or some of its emer-
gency response organisation.
The exercises provide training for 
emergency response teams, create 
synergies between the licensee’s 
teams and those of the public 
authorities, test the operational 
resources that can be called up, 
test the organisational structure 
described in emergency plans and 
check its effectiveness, and draw on 
experience feedback to consolidate 
the emergency response mechanism.

More than 100  scheduled and 
unscheduled exercises involving site 
teams take place at CEA facilities 
every year.

Three national exercises involving CEA 
teams from across the organisation, 
from staff on the ground to general 
management, were performed 
in coordination with the nuclear 
safety regulators and government 
departments:
13 February: exercise on the Valduc 
Off-site Emergency Plan involving a 
fire with possible radiological conse-
quences outside the centre.
21 October: exercice on the transport 
of defence-related radioactive 
materials on a simulated shipment 
in the Charente-Maritime department 
in the west of France. The purpose 
of the exercise was to test the 
operational procedures described in 
the new emergency plan for this type 
of situation;
16 December: exercice on Marcoule’s 
Melox off-site emergency plan. 
The exercise tested the emergency 
response coordination between CEA 
and Areva Melox, the licensee. CEA’s 
M²irage computer application, spe-
cially designed for measurement 
transmission and tactical manage-
ment, was successfully implemented.

Local safety and security team extin-
guishing a fire on a vehicle leaving the 
Cadarache site
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  Civil CEA site
  CEA–DAM site
  Air base
  Naval base
  EDF NPP
  Other

20 exercises involving CEA’s emergency response structure in 2014

In red: national exercises
In blue: CEA exercises
In black:  other exercises

(involving CEA resources)

Saclay
DIF

Valduc

Le Ripault

Cesta

FAR

Grenoble

Marcoule Cadarache

Gramat

PIS CESTA 
20/05

Executive training, 
Le Ripault, 23/09 

Belleville NPP 
ZIPE - 27/05

Defence Rad. Mat. 
Transp. Charente-

Maritime 21/10

Defence Rad. Mat. 
Transp. ZIPE - 25/11

Natural barrier 
ZIPE - 02/10

On-site emergency 
plan FAR 26/11On-site emergency 

plan Saclay 14/11

On-site emergency 
plan DIF 11/12

Artificial barrier Istres 
ZIPE - 17/06On-site emergency 

plan Marcoule10/04 On-site 
emergency plan 
Marcoule10/10

Off-site emergency 
plan Melox Marcoule 
16/12 (+ ZIPE)

Off-site emergency 
plan, Valduc
13/02 (+ ZIPE)

Intrusion, Cadarache 
06/06

On-site emergency 
plan Cadarache 30/09

Chooz NPP 
ZIPE - 16/09

Bugey NPP 
ZIPE - 28/01

BIO emergency 
plan FAR 17/12

On-site emergency 
plan Grenoble26/06
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An emergency exercise took place on 
17 December 2014 in connection with 
the Fontenay-aux-Roses biological 
emergency plan. The exercise tested 
the effectiveness of emergency 
response measures, local safety 
and security team intervention and 
communication with the authorities.

Exercises focusing primarily on physi-
cal protection were organised and 
held at CEA sites to test the respon-
siveness of local safety and security 
teams in the event of detected intru-
sion (see Chapter  7 “Protection of 
sites, facilities and national assets”).

ZIPE teams were called in eight times 
by the DGSCGC, the French General 
Directorate for Civil Protection and 
Emergency Response, to take part in 
national emergency response exer-
cises with the CEA, EDF and Minis-
try of Defence to assist the public 
authorities and, more particularly, the 
mobile radiological response units of 
the departmental fire and emergency 
services (SDIS).

International relations
CEA maintains international partner-
ships in the field of nuclear emer-
gency response management and 
radiological emergencies, in particu-
lar with the United States Department 
of Energy (DOE), ROSATOM in Russia 
and the Korean Institute of Nuclear 
Safety (KINS) in South Korea. Collabo-
ration goals have been defined and 
action plans initiated. 

The partnerships take the form of 
meetings, comparative exercises 
and joint participation in emergency 
response exercises.

In 2014, CEA exchanged information 
and views with its partners on many 
occasions, sharing efforts, best prac-
tices and the lessons learned from 
actual events or exercises. 

This included the following:
•  7-11 April: CEA took part in a work-

shop organised by the IAEA in Fuku-
shima on the post-accident measure-
ment strategy;

•  16-19 June: DOE and CEA carried 
out an intercomparison exercise on 
a computer code used for modelling 
radioactive dispersion and contami-
nation;

•  10 December: A CEA-Rosatom coor-
dination committee meeting was 
held on emergency response issues.

The CEA Nuclear 
Rapid Response 
Force (FARN)

The CEA FARN was set up to ensure 
mutual assistance among CEA’s centres 
should a large-scale event at a site render 
that site’s own emergency response 
sources inadequate or inoperative. In 
that event, the other CEA centres would 
provide assistance.

The FARN combines human and 
material resources that, under normal 
circumstances, are designed to ensure 
the safety of the facilities at their home 
sites. Sites that deploy their teams in this 
context must implement compensatory 
safety measures according to their own 
specific organisation.

This system was tested during an 
exercise at Cadarache on 30 September, 
focusing on both the deployment process 
and logistic and operational aspects. A 
team of specialists from Marcoule came 
with radiation protection and medical 
equipment to back up the Cadarache 
emergency response teams.

>

Post-accident 
measurement 
strategy - IAEA 
workshop in 
Fukushima

CEA was invited by the IAEA to take 
part in a workshop devoted to defining 
and implementing a radioactivity 
measurement strategy for post-accident 
situations. The issues addressed by 
the workshop, which took place on 
7-11 April 2014 in Fukushima, included 
measurement strategy, delivering results, 
and assessing them to define provisions 
for protecting the population. These 
issues were approached in a concrete 
manner, in real-life situations, by taking 
radioactivity measurements in the 
vicinity of the Fukushima Daiichi nuclear 
power plant, particularly in the nearby 
village of Okuma. The workshop was 
attended by twenty experts from twelve 
countries. The CEA expert described the 
methods and means implemented at CEA, 
including M²irage, its national computer 
application. 

>

DOE-CEA intercomparison exercise (16-19 June 2014)
A meeting was jointly organised by CEA and the United States DOE on 16-19 June at the 
Lawrence Livermore National Laboratory (LLNL, USA) site, which houses the DOE 
National Atmospheric Release Advisory Center (NARAC). In-depth discussions were 
held on modelling and simulating atmospheric dispersion and its impact on health. 
The high point was a table-top exercise simulating an event involving the explosion 
of a dirty bomb in Paris and Chicago. 

It was the first exercise in which French and American teams made simultaneous 
use of their advanced modelling tools, taking into account the presence of buildings. 
The speed at which results were obtained and model comparison proved very 
satisfactory. In operational terms, the exercise confirms the performance of our 
modelling tools, which can be used for technical assessments.

> Model of atmospheric dispersion of 
radionuclides following the simulated 
explosion of a dirty bomb at Place de 
l'Opéra in Paris.
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9Legal risk 
management

CEA focuses on managing the legal 
risks related to all its activities, par-
ticularly concerning major project 
management. It is subject to com-
plex, constantly changing legislative 
and regulatory measures in various 
legal fields, including the nuclear 
sector, defence, environment, safety 
and health, employment, business, 
research, intellectual property and 
insurance.

Daily legal intelligence ensures that 
activities in all these areas comply 
with applicable French, European 
and international legislation.

Many areas identified in the risk map 
include a legal aspect (see Chap-
ter 10 “Internal control and audit”).

Major projects
Some projects in 2014 saw signifi-
cant developments calling for strong 
legal input to protect CEA interests:
•  ESFRI XFEL: CEA acquired a stake in 

European XFEL GmbH, a company 
under German law which leads a 
project involving several European 
countries, including France, to build 
and operate a European free-elec-
tron laser in Hamburg;

•  ITER: an agreement was signed to 
provide CEA with gendarmes for 
the 200 abnormal loads that will 
take the special route between Fos-
sur-Mer and the ITER site with parts 
made by the various partners.

Legal affairs, analysis and 
support
Nuclear and environmental law
As an advisory body to the public 
authorities, CEA plays a role in defin-
ing France’s positions on nuclear 
matters, both in the negotiation of 
bilateral agreements and within 
European and international organisa-
tions, with a special emphasis on the 
nuclear third-party liability regime.

In this respect, Act No. 2014-308 of 
7 March 2014 was passed, authoris-
ing the approval of the joint protocol 
on the Vienna and Paris conventions, 
thereby creating a bridge between 
the two conventions. France is 
thus in treaty relations with thirty-
one States. 

Turning to the environmental field, 
sealed radioactive sources are now 
subject to the French public health 
code, while unsealed radioactive 
sources are only potentially 
concerned by ICPE status. CEA 
was consulted on the related draft 
decrees and orders. 
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ing of the LMJ 



Legal risk management 53

99
A considerable amount of work was 
required to revise the categories 
and requirements applicable to 
“radioactive” ICPEs. 

Safety law
The control of legal risks mainly con-
cerns situations resulting from the 
presence of non-CEA personnel at 
CEA sites. In the context of work con-
tracts, provision of services or scien-
tific collaborations, these situations 
can cause interference between 
workers, activities and equipment. 
Agreements are therefore signed 
with contractors and outside organi-
sations to define the liabilities of 
each party.

In October 2014, several decrees 
were published further to the reform 
of legislation on particularly demand-
ing working conditions. CEA ana-
lysed the reform to determine its 
impact within its organisation. 

Employment law
Faced with increasingly complex 
employment laws, CEA’s operational 
units gave advice and monitored 
legal issues encountered in this area 
to limit or effectively manage dis-
putes.

In this area, an in-depth study of the 
vocational training reform was con-
ducted in 2014. The reform stems 
from Act No. 2014-288 of 5 March 

2014 on vocational training, employ-
ment and corporate democracy. The 
year also saw the introduction of 
the personal training account (CPF) 
under the reform.

Act No. 2014-790 of 10 July 2014, 
which is aimed at combating unfair 
competition, has meant tougher 
French regulations on the second-
ment of foreign workers. It has also 
meant that the operational units 
have had to be made aware of CEA’s 
responsibilities as project owner or 
prime contractor in the event of inter-
national secondments or within a 
conventional subcontracting frame-
work.

Lastly, work continued throughout 
2014 to ensure rigorous handling of 
work accidents and cases of occu-
pational disease to ensure better 
control of social contributions and 
obtain the reimbursement of unwar-
ranted URSSAF contributions, while 
respecting employees’ rights.

Business and property law
The number of commercial disputes 
is limited by the identification and 
preventive management of situa-
tions that might lead to business 
conflicts.

Operational units receive support 
for negotiating and signing complex, 
high-value contracts, thereby also 
limiting the risks for CEA, protecting 
its interests and possibly generating 
supplementary financial resources.

Regarding property, premises in Evry 
were finally found in 2014 for the 
teams of the CEA Life Sciences Divi-
sion’s Genomics Institute to occupy 
on a long-term basis. Until now, the 
teams occupied rooms rented from 
two institutional landlords in two 
buildings, known as G1 and G2. At 
the end of June 2014, CEA signed 
the deed of purchase for building G1 
and, at the end of July, the Genopole 
public interest group did the same for 
building G2 and signed an agreement 
allowing CEA to occupy the building 
for 25 years. 

The ratification instrument of the 
joint protocol is deposited at IAEA 
headquarters in Vienna 

©
 IA

EA

Reinforcing nuclear 
safety in Europe

Following the accident at the Fukushima 
Daiichi nuclear power plant, work and 
discussions began to analyse feedback 
from the accident within the framework 
of European nuclear safety regulations. 
Council Directive 2014/87/Euratom of 8 
July 2014 amending Directive 2009/71/
Euratom, establishing a Community 
framework for the nuclear safety of 
nuclear installations is the result of these 
discussions. In particular, the directive 
strengthens the following points: 
•  requirements relating to the 

independence of the regulatory 
authority;

•  obligations of nuclear installation 
licence holders;

•  peer reviews. 

The directive also defines nuclear safety 
objectives and provides for periodic 
nuclear safety reviews.

It is to be transposed into French law 
before 15 August 2017.

>
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Research law
The French and European projects 
in which CEA participates involve 
various legal structures. Examples 
include:
•  the project to create a new form 

of legal entity specific to European 
research infrastructure (European 
Research Infrastructure Consor-
tium – ERIC);

•  the establishment of Community 
public-private research and 
innovation partnerships.

CEA was actively involved in nego-
tiations on the first grant and con-
sortium agreements under Horizon 
2020, the new European framework 
programme for research and inno-
vation. It also took part in working 
groups supervised by the French 
Ministry of Education and Research 
for setting up this framework pro-
gramme and organised in-house 
introductory workshops.

Lastly, CEA played a major collabo-
rative role in the structuring of the 
community of universities and insti-
tutions entitled “University of Paris-
Saclay”, which is a major project in 
the territorial structuring of higher 
education and research in France. 

The community came into being with 
the decree published on 31 Decem-
ber 2014. 

In 2014, CEA joined Athena, a French 
alliance for human and social sci-
ences, created in 2010. This fifth 
alliance was set up to promote the 
development of higher education and 
research in the human and social sci-
ences, and to pave the way for the 
definition of a national research strat-
egy consistent with the Horizon 2020 
European framework programme.

Lastly, CEA set up its first endow-
ment fund in 2014 to raise funds to 
promote, on a non-profit basis, the 
activities of the Clinatec research 
centre. The centre is on a site that 
accommodates a technical plat-
form where high-technology medical 
devices are created (in particular by 
CEA LETI), a preclinical centre, and a 
hospital unit equipped with the best 
equipment available.

Governance and internal 
regulations
Risk control calls for clear rules of 
governance, a general organisational 
structure that is consistent with the 

organisation’s missions and a clearly 
identified chain of command for 
delegating responsibilities.

It is for this purpose that a regularly 
updated reference framework of 
internal regulations can be consulted 
on the CEA intranet. In 2014, CEA 
issued sixteen general instruction 
notices and nineteen memos relating 
to the restructuring of the operational 
divisions, delegation of responsibili-
ties for purchases, sales and intellec-
tual property agreements, as well as 
to internal control, the CEA teaching 
network, and scientific and technical 
publications.

Intellectual property
Intellectual property is of paramount 
importance in projects involving CEA 
which must optimise the protection 
of its intellectual assets. The agree-
ments defining CEA’s relationships 
with its partners must preserve 
these assets, while ensuring a proper 
contractual balance. A number of 
projects called for special attention 
in 2014:
•  Consortium agreement between 

CEA, CNRS, INSERM and nine 
other academic partners for the 
“France Génomique” project for 
the organisation and ramp up of a 
national genomics infrastructure. 
The project is funded by the French 
National Research Agency for the 
“Health and Biotechnologies” part 
of the call for projects “National 
Biology and Health Infrastructure”, 
under the Programme for Future 
Investment (PIA);

•  General strategic partnership agree-
ment between CEA and Air Liquide 
aimed at speeding up the industrial 
production of new technologies 
and implementing new practices in 
the production and use of gases in 
industry and health care, by draw-
ing on the complementary skills 
and expertise acquired by the two 
partners;

Vacuum vessel for the XFEL neutron 
accelerator (Saclay)
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•  Collaboration agreement with 
the Israeli research centre Soreq 
Nuclear Research Center (SNRC), 
for the construction of the Saraf 
particle accelerator by the Institute 
of Research into the Fundamental 
Laws of the Universe (Irfu-DSM), if 
necessary with the support of other 
laboratories. The agreement pro-
vides for preliminary and detailed 
design phases over a period of 
eighteen months, followed by a 
construction, testing and installa-
tion phase spanning six years;

•  Commitment to the Nano 2017 
national programme over a period 
of four years, with the STMicroelec-
tronics group as lead company. The 
programme aims to set up a genu-
ine micro-nano-electronics sector in 
Europe;

•  CEA participation in two technol-
ogy transfer accelerator companies 
(SATTs), indirectly as a member of a 
Paris-Saclay scientific cooperation 
foundation for Paris-Saclay SATT, 
and as a direct shareholder in Gift 
SATT in Grenoble.

Patents and technology transfer 
agreements
According to the criteria selected 
by the French National Institute 
for Industrial Property, CEA was, 
in 2014 as in 2013, the French public 
research organisation that registered 
the most patents, and ranked third in 
the general classification, which also 
includes companies.

The number of new patents filed on 
behalf of CEA in 2014 was estimated 
at 751 as at 31  December 2013. 
Of these, nearly  70% concerned 
subjects relating to micro- and 
nanotechnologies and new energy 
technologies.

In 2014, 1,037  partnership agree-
ments were signed and 117 licences 
granted, amounting to a total of 1,154 
intellectual property agreements 
signed. Furthermore, 2,077  contract 
negotiations were initiated in 2014.

The overall portfolio in 2014 included 
3,697 active intellectual property 
agreements, or an average annual 
increase of 4.8%. Of this number, 
602 were licence agreements.

Trademark registration
Registered trademarks protect the 
names of institutes or laboratories to 
enhance their international visibility 
or to protect products or services 
resulting from CEA’s R&D activities. 
The trademarks can then be licensed 
through contracts. The registration 
policy was revised in 2012 to focus 
on the most strategic brands. This 
had the effect of reducing the number 
of registered patents. In 2014, eight 
priority trademarks were registered.

Data protection
CEA is particularly attentive to com-
pliance with data protection regu-
lations and ensures that the nec-
essary resources are available to 
process personal data according to 
a rigorous system of management. 
In  2014, CEA made 13  declarations 
regarding the automatic processing 
of personal data to the French Data 
Protection Authority (CNIL), including 
the following:
•  data processed for the epidemio-

logical study of employees exposed 
to tritum;

•  the security training management 
database for DAM staff.

Three hundred and forty-six personal 
data files were reported to the CNIL.
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>  EC contracts and consortia
>  French public bodies
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Insurance
CEA is exposed to contractual, com-
mercial, industrial and environmental 
risks and is committed to manag-
ing the financial consequences of 
all relevant risks through insurance 
plans that are constantly adapted to 
changes in its activities.

CEA employees
CEA has taken out invalidity and 
death benefit insurance for its staff, 
including an educational annuity 
guarantee. A total of some €6.5 
million was paid out in insurance 
compensation in 2014, including 
€3.8 million in connection with life 
insurance, nearly €500,000 for the 
educational annuity guarantee, and 
€2.2 million in disability insurance. 
Provision is also made for assistance 
and compensation in the event 
of personal injury resulting from 
accidents during assignments in 
France or abroad.

CEA assets
As a contracting authority, CEA is 
responsible for covering risks arising 
from the construction of new facili-
ties. It holds two valid comprehen-
sive-risk construction and assembly/
testing master policies, for conven-
tional construction projects and 
for nuclear construction projects, 
respectively. Construction and 
assembly/testing operations exceed-
ing the threshold of €2 million are 
incorporated in these policies, which 
currently cover thirty-eight sites, nine 
of which were incorporated in 2014 
(Tera 1000 at Bruyères-le-Châtel, 
the new emergency response cen-
tre at Cadarache, the refurbishment 
of building 56 and the Orangerie 
project, both at Fontenay-aux-Roses, 
the photonics platform and the Res-
taure project in Grenoble, Noah and 
Diadem at Marcoule, and Attolab at 
Saclay).

Ten claims were made against these 
policies in 2014.

Worksite inspections were organised 
with insurers as part of major project 
monitoring. The sites concerned 
included the test reactor (RES) and 
the AGATE facility at Cadarache, and 
the Megajoule Laser at Cesta.

In the operating phase, CEA’s guar-
antees are intended to cover its real 
estate and movable assets, particu-
larly against the risks of fire, light-
ning, explosion, water damage, liquid 
or gas leaks, terrorist attacks or sab-
otage and criticality, contamination 
or irradiation accidents. Eight claims 
for compensation were examined in 
2014.

Fire and related risk prevention 
inspections are regularly held at CEA 
facilities in collaboration with insur-
ers. In 2014, these concerned the 
Genomics Institute in Evry and the 
Gramat Centre.

CEA covers risks associated with 
dismantling operations by taking 
out contractors all risk insurance 
to cover dismantling operations. 
This insurance is taken out when 
the decree authorising the final 
shutdown and dismantling of 
facilities is published in the Official 
Journal of the French Republic. 
Insured dismantling projects include 
those of the UP1 plant at Marcoule, 
the high-activity laboratories (INB 
49) at Saclay, facilities (INB 165) at 
Fontenay-aux-Roses, and buildings G 
and ER/A at Bruyères-le-Châtel.

Lastly, all the IT equipment in use 
at CEA, whether owned outright or 
leased, is covered by a specific insur-
ance policy.

Damage caused by CEA
CEA takes out insurance with vari-
ous companies against the financial 
consequences of the liability it may 
be exposed to, including that result-
ing from contractual commitments 
entered into and from an action 
committed in the performance of 
its activities. Similarly, it covers its 
civil liability for harm that may be 
caused to the environment. In 2014, 
33  claims were filed for damage 
caused by CEA.

In light of the special regime gov-
erning nuclear third-party liability, 
CEA has taken out nuclear opera-
tor, nuclear transport and arms and 
weapons third-party liability policies 
in accordance with the Paris Conven-
tion of 29 July 1960 and the provi-
sions of the French Environmental 
Code enacting it.

In view of the forthcoming entry 
into force of the protocol amend-
ing the Paris Convention, which will 
require nuclear operators to have 
a €700  million financial guarantee, 
CEA is reviewing the related financial 
risk with its insurers and reinsurers. 
Following the Saclay and Fontenay-
aux-Roses centres in 2013, insurers 
visited the Cadarache and Gramat 
centres in 2014. 

At the same time, CEA is preparing to 
set up a government guarantee. This 
was made possible under Article 114 
of the French Amending Finance Act 
No. 2014-1655 of 29 December 2014 
for the year 2014. The related condi-
tions and procedures are currently 
under examination.
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10Internal control 
and audit

Approach and 
organisation
CEA identifies the risks it faces by 
means of a risk map which it updates 
every year. This map was consider-
ably revised in 2013, with the organi-
sation’s activities being described in 
a process map, and the strategic or 
operational risks being identified for 
each process. 

In 2014, steps were taken to 
consolidate this initiative by 
prioritising risks according to the 
problems and threats they represent 
for CEA’s activities. CEA now has a 
well-structured tool that provides 
operational support for defining the 
risk control system. 

Some risks have greater relevance 
during the year concerned because 
they relate to the occurrence of 
specific events, such as sensitive 
phases of a major project, decisions, 
or changes in the technical, budget-
ary or regulatory environment.

CEA must anticipate these events 
and prepare action plans to prevent 
their occurrence or mitigate their 
impact. In 2014, the Director of the 
Risk Control Sector performed inde-
pendent monitoring of these action 
plans to ensure that they were prop-
erly targeted and effectively imple-
mented. 

The CEA annual audit plan is used 
to assess the provisions made for 
risk control and, where necessary, 
includes recommendations for 
increasing their efficiency.

The plan allows CEA to ensure that 
its resources are properly managed 
and put to good use and helps the 
organisation’s sectors and sites to 
control risks and meet their targets.

It thus serves as the basis for the 
normal risk control verification proc-
ess. It is now part of a multi-annual 
approach that guarantees effective 
coverage of the different topics.

It is supplemented by continuous 
monitoring of all CEA activities. 

When necessary, an investigation 
process can be started right in the 
field to analyse and understand 
problems and help define corrective 
measures. This system is the guar-
antee of CEA’s responsiveness.

Inspection and audit missions are 
defined and implemented as part 
of the two processes mentioned 
above (annual audit plan, continuous 
monitoring). Depending on the type 
of activity being audited, they cover 
three main areas:
•  general audit missions covering 

the organisation, management and 
operation of facilities, and financial 
aspects in particular;

•  inspections concerning nuclear 
safety and radiation protection 
including nuclear material manage-
ment, radioactive material transport 
and environmental management;

•  safety audits at CEA sites and facili-
ties.

The General and Nuclear Inspection 
Division (IGN) conducts all inspec-
tions and audits on behalf of general 
management. In  2014 it performed 
14  targeted inspections and audits 
covering all of CEA’s divisions and 
centres.

Other audits are conducted to verify 
compliance with requirements in the 
areas of quality management (ISO 
9001), health and safety (OHSAS 
18001), and environmental (ISO 
14001) and nuclear safety (INB Order 
of 7 February 2012). These audits are 
the responsibility of the centres and 
operational sectors.

CEA headquarters.
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Examples of audits 
conducted in 2014
General audits
CEA involvement in legal structures and 
external bodies
CEA plays a role in the governance 
of a number of legal structures and 
external bodies. Their management 
is an integral part of CEA’s missions 
and involvement in the French and 
European research system.

Faced with an increasingly complex 
and constantly changing administra-
tive environment, the current method 
for managing participation in these 
structures and bodies no longer cov-
ers all present and future legal and 
contractual situations relating to CEA 
strategy. 

Several paths for improvement have 
been identified. These are chiefly 
aimed at building up and disseminat-
ing reliable information about legal 
structures and external bodies in 
which CEA is involved, and ensuring 
that social or contractual mandates 
are distributed and assigned. Where 
necessary, simple tools could be set 
up to streamline and optimise admin-
istrative management tasks.

The IGN took advantage of this audit 
to implement and successfully test 
some new methodological tools, 
including summary sheets, for 
performing and reporting on audits. 

Nano-Innov project at Saclay
A great deal of CEA’s work is car-
ried out as part of projects. In 2014, 
the Nano-Innov project for the con-
struction of an integration centre 
composed of three buildings on the 
Saclay site was audited. As well as 
looking at the project’s progress, 
the audit focused on its specific 
features - multiple centres, creation 
of infrastructures off CEA premises, 
external interfaces with Paris-Saclay 
university - and provided feedback on 
project management at CEA. 

Based on the findings of the audit, 
recommendations were made to 
update certain points in the project 
baseline and reinforce the role of the 
Investment Committee, especially 
regarding formal validation of invest-
ment opportunities. A recommenda-
tion was also made to ensure that 
each project was formally closed out. 

Protection of sensitive information
Government policies on the pro-
tection and development of scien-
tific and technical potential seek to 
encourage research organisations to 
define a strategy for developing eco-
nomic intelligence and security and, 
at the same time, to promote wide 
dissemination of public research 

knowledge that is unprotected, open 
and readily available to all.

In light of these new guidelines, 
the audit department recommends 
that the protection of information 
and scientific and technical assets 
should be regarded as a vital part of 
an overall concerted policy on eco-
nomic intelligence, incorporating in 
particular scientific intelligence and 
influence, and knowledge protection.

Within this context, the Technologi-
cal Research Division has already 
taken steps to initiate this policy 
which should be developed and 
applied throughout CEA according to 
audit recommendations.
A central unit was set up at the end of 
the audit to oversee and coordinate 
strategy in this area.

Internal control
General instruction note No. 654 dated 13 
February 2014 defined the CEA internal 
control system applicable to functional 
areas, apart from safety. The system 
is built around the Internal Control 
Department (MCI), which is responsible 
for proposing and implementing internal 
control actions. In functional terms it 
relies on Internal Control Coordinators 
(ACI) assigned within the operational and 
functional divisions. 

In 2014, the MCI concentrated on 
ensuring that the system was effectively 
applied by those concerned. A newsletter 
is now issued three times a year.

Three application exercises were 
launched in 2014 focusing on financial 
and commercial aspects and human 
resources. 

>

Control at ILL
CEA is a member of the Laue-Langevin Institute (ILL) audit committee. ILL is a research facility 
comprising a high-flux neutron reactor and very large research instruments for use by the 
international scientific community. The committee examines ILL’s annual accounts and its report 
is part of the account approval process and the 
discharge granted to the Director of ILL and the 
external auditor by the Management Board. 

The committee can also carry out 
specific internal audits. In 2014, it 
performed two such audits, one to 
examine the procedure for assessing 
dismantling costs, carried out by 
the British delegation, the other 
to assess the potential impact of 
budget cuts on ILL, conducted by the 
French delegation.

>
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Installing an experimental device in the 
ILL high-flux reactor

Nano-Innov building 
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Security, nuclear safety and 
radiation protection inspections
Event information and reporting process
The aim of this audit was to assess 
the advantages and effectiveness of 
organisational provisions made to 
ensure that information relating to 
any significant event liable to have 
an impact on CEA was passed on 
and shared within the organisation. 
A little more than three years after 
these provisions came into force, 
feedback was examined by all parties 
concerned at CEA and a number 
of proposed improvements - for 
example, streamlining the process 
for a faster response - were approved 
by the Security and Nuclear Safety 
Committee.

Follow-up of the action plan 
implemented after the significant event 
at the Phenix plant on 8 November 2012

As requested by the Risk Control Sec-
tor, a corrective and preventive action 
plan was set up by the management 
of the Marcoule centre following the 
significant contamination event that 
occurred at the Phenix plant at the 
end of 2012. As part of the plan, an 
initiative was launched to revise the 
process governing work in radia-
tion areas, together with the related 
radiation protection forms (DIMR). 
The revision includes a requirement 
for an appropriate and recorded 
validation of prior risk analysis docu-
ments. General progress in the plan 
was monitored and the audit team 
observed that the planned actions 
were either completed or in progress. 

The auditors also examined the con-
ditions in which improvements were 
carried out in the field, based on the 
example of an equipment disman-
tling operation in progress in early 
2014. They made several recom-
mendations, particularly regarding 
the prior risk analysis process and 
level two controls to be performed 
by the licensee with the authorisa-
tions, especially on sites covered by 
internal authorisations.

Safety and radiation protection in joint 
CEA-CNRS units 
The aim of this inspection was to ver-
ify the application of the CEA-CNRS 
safety agreement which defines the 
responsibilities of the parties and 
was renewed in 2012. The agree-
ment aims to promote coordination 
between the organisations to achieve 
continuous safety improvement.

Some CEA centres have taken some 
of its provisions and applied them 
to collaborating organisations other 
than CNRS. This is because relations 
between CEA and CNRS form part of 
a broader research framework com-
posed not only of CEA and CNRS, 
but also other organisations such 
as INSERM and various universities 
whose working methods are specific 
to the research world.

No comprehensive updated list of 
these organisations is readily acces-
sible and some problems were 
observed with the application of the 
baselines in force.

The audit team therefore recom-
mended specifying exactly how 
responsibilities were shared among 
the host and collaborating organisa-
tions, and defining their interactions 
within the research entity.

Lastly, given the diversity of safety 
cultures among the different 
organisations, the audit team 
stressed the importance of defining 
local safety instructions, especially 
at workstations.

Safety audits
Annual safety audits at CEA centres 
focused on examining fluid and 
equipment lockout/lockout removal 
processes and on how accidents 
occurring at workstations were 
processed and analysed.

Improvements identified for the first 
point included preparing and regularly 
updating plans of the facility and the 
inventory of equipment. In this area, 
it is essentially a matter of pooling 
and sharing good practices identified 
at several centres. Furthermore, the 
general need for level 2 control for 
centre directors was confirmed.

Regarding accidents occurring at 
the workstation, the audit team 
recommended adopting “fault-tree” 
analysis where this was not already 
the case, making sure to take human 
and organisational factors into 
consideration.

The audits were also an opportunity 
to verify the correct implementation 
of the action plans mentioned above, 
especially regarding the prevention 
of handling risks.

Phenix reactor: Removal of a primary 
component under a hood
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11The Risk Control 
Sector

CEA is built around five operational 
sectors (Nuclear Energy, Technologi-
cal Research, Defence, Physical Sci-
ences and Life Sciences), which carry 
out research in the fields of defence 
and global security, low-carbon 
energy sources and information and 
health technology; and four func-
tional sectors (Risk Control, Human 
Resources and Training, Strategy and 
External Relations, and Management 
and Information Systems), which pro-
vide team support and guarantee con-
sistency within the organisation. They 
also provide the interface between 
CEA and its external partners.

The Risk Control Sector (MR) has the 
following missions:
•  defining strategic guidelines for 

identifying and managing risks;
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HELIOS Loop for the study of pulsed 
loads on tokamak fusion reactors 
(Grenoble).

Functional sector

Operational sector

CESTACadaracheSaclay

Fontenay-aux-Roses Grenoble

Marcoule DIF
Le Ripault

Valduc
Gramat

High Commissioner Risk Control Sector

Chairman

Management and 
Information Systems 

Sector
Human Resources 
and Training Sector

Strategy and External 
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Life Sciences Sector

Physical Sciences 
Sector Nuclear Sector Defence Sector

Technological 
Research Sector
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•  defining how to apply them to secu-
rity and safety for all CEA units;

•  steering safety and security func-
tional structures and optimising 
their operation at different levels;

•  defining and managing CEA’s emer-
gency response organisation and 
checking its effectiveness.

The Risk Control Sector is divided into 
four functional divisions:
•  Central Safety Division (DCS);
•  Nuclear Safety and Protection Divi-

sion (DPSN);
•  Legal Affairs Division (DJC);
•  General and Nuclear Inspection Divi-

sion (IGN).

This organisational structure is based 
on two principles: a single division 
acting as the interface with exter-
nal non-CEA entities (safety author-
ity, etc.), and effective separation of 
activities concerning assistance to 
nuclear operators (DCS, DPSN, DJC) 
and inspections and audits (IGN).

CEA’s medical adviser and Internal 
Control Department (MCI)1 report to 
the director of the Risk Control Sector.

The Risk Control Sector provides 
functional support for line managers, 
ensuring overall consistency in the 
key areas of nuclear safety and secu-
rity. In addition, it monitors the internal 
operation of CEA for the Chairman.

The Risk Control Sector also calls on 
a network of functional experts to 
provide operational units (operational 
sectors, sites, facilities) with assist-
ance and advice in their daily activi-
ties. Its role is to control and coordi-
nate the actions and missions of each 
functional structure.

The functional structure concerned 
with safety and security includes: 
•  at the level of each operational sec-

tor, the unit or persons in charge of 
safety, security or quality within the 
sector management team;

•  at the level of each centre:
–  in safety and security matters:

-  radiation protection units, which 
are responsible for the radiation 
protection of persons and facili-
ties as well as environmental 
monitoring,

-  local safety and security teams 
(FLS), performing security guard, 
fire protection and first aid duties,

-   occupational health services 
(SST) operating within CEA sites 
and functionally linked to CEA’s 
Medical Adviser, who reports to 
the Risk Control Sector, 

-  correspondents responsible for 
the protection of CEA’s scientific 
and technical potential,

-  information systems security 
assistants (ASSI) in charge 
of implementing protective 
measures and verifying their 

proper application, handling 
incidents and anomalies, and 
ensuring personnel awareness,

-  centre safety engineers (ISE) 
responsible for the application 
of safety regulations, particularly 
in technical areas, and the imple-
mentation of prevention policies 
in non-nuclear areas,

-  safety and security advisers 
for the transport of hazardous 
substances on CEA sites,

-  transport offices at CEA sites,
-  representatives or assistants for 

legal, insurance and intellectual 
property issues;

–  in matters concerning nuclear 
safety, safety engineers working 
at facilities and within depart-
ments, and safety units and com-
mittees. In addition, “expertise 
groups” provide facility designers 
and operators with vital support in 
this area. These groups are com-
posed of specialists in the main 
technical areas concerning safety. 
Their objective is to develop, 
share and capitalise on safety 
approaches within the framework 
of CEA’s overall safety policy;

–  in the area of quality, a dense 
network of quality officers.

•  at each facility, the facility manager, 
facility safety engineer and safety 
coordinators.

Central Safety
Division (DCS)

Safety of people
and property

Legal Affairs Division (DJC)

Legal affairs

Insurance

Intellectual property and 
agreements

CEA Medical AdviserInternal Control
Department (MCI)

Nuclear Safety and 
Protection Division (DPSN)

Protection of people and
the environment

Nuclear safetyProtection of classified 
activities and information

Emergency response Support centre for units

RISK CONTROL
SECTOR (MR)

General and Nuclear 
Inspection Division (IGN)

1 Since 13 February 2014
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CEA works in four major areas, low-
carbon energy sources, defence and 
global security, information technol-
ogy and health technology, which are 
combined with first-rate fundamen-
tal research. It is also a key player 
in the design and operation of very 
large-scale research infrastructures.

A unique public agency
CEA occupies a unique position in the 
French research landscape, where it 
now leads scientific and technologi-
cal research on low-carbon energy 
technologies, in addition to continu-
ing the missions already assigned 
to it in the past. Now known as the 
Commissariat à l’Énergie Atomique 
et aux Énergies Alternatives (Atomic 
and Alternative Energies Commis-
sion), the CEA’s name reflects the 
many years of research it has carried 
out in a wide range of low-carbon 
energy fields, such as nuclear energy, 
with Generation IV reactors in par-
ticular, and new energy technologies 
with solar energy, electricity storage 
for transport and the use of biomass.

With its internationally recognised 
skills, CEA is a source of expertise 
and new ideas for public authorities. 
At the intersection of the worlds of 
industry, science and academia, CEA 
has forged well-structured ties with 
industry while developing close col-
laboration with universities. At the 
same time, its fundamental research, 
recognised in the most respected 
international circles, helps it to 
achieve its ultimate goals. CEA also 
guarantees the long-term future of 
the nuclear deterrent.

Active nationally and 
internationally
CEA is a prominent stakeholder in 
the European Research Area and its 
international presence is constantly 
growing. Its strategy is based on two 
primary endeavours: advising the 
French government on nuclear policy 
(sovereign policy making) and sup-
porting French research and indus-
try with international expansion in 
the field of nuclear energy and all its 
other sectors of activity.

Low-carbon energies
CEA is one of the key public organi-
sations for meeting the twin chal-
lenges related to energy and the 
environment: contributing to energy 
independence and fighting climate 
change.

Nuclear energy
While working to optimise the exist-
ing fleet of nuclear reactors and 
the related fuel cycle, CEA provides 
public authorities and industry with 
expertise and innovation relating to 
new systems for generating nuclear 
energy.

Contributing to the development of 
these Generation IV systems, CEA 
conducts research on fast reactors, 
focusing in particular on the design 
of an innovative reactor prototype. 
The goal is to pave the way for the 
industrial deployment of fast reac-
tor technology in the French fleet 
by 2040.

Preparing thin samples irradiated in a 
shielded enclosure at the Laboratory for 
Studies on Irradiated Fuel (Saclay/LECI). 
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CEA from 
research to 
industry

Key figures for 2014 
•  15,819 full-time employees
•  10 research centres and 4 regional 

technology transfer platforms (CEA-
Tech) located in 9 regions in France

•  4.3 billion euro budget
•  751 priority patent applications filed in 

2014 (CEA ranked 3rd in France in this 
area)

•  178 technological start-ups created 
in the innovative technology sector 
since 1972

•  51 research units under the joint 
supervision of CEA and academic 
partners

•  27 competitiveness clusters, 
including 18 under CEA administration

>
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Under the Act of 28 June 2006, CEA 
studies options for the future fuel 
cycle and within this context develops 
technical solutions for sustainable 
radioactive waste management.

It is also responsible for cleaning 
up and dismantling its own nuclear 
facilities and undertakes large-scale 
initiatives to meet this requirement.

Renewable energies
CEA plays a major role in research on 
solar energy (for housing, solar pow-
ered transport, etc.), energy produc-
tion and storage (hydrogen, fuel cells, 
batteries for electric vehicles and 
development of second- and third-
generation biofuels), as well as nano-
materials for energy applications. It 
is also involved in energy efficiency 
research.

Upstream, it conducts various pro-
grammes in the fields of climate 
and environmental sciences, fusion 
by magnetic confinement and so 
on. One example of this is its close 
involvement in the ITER international 
experimental reactor project.

Defence and global 
security
CEA is a key player in France’s 
nuclear deterrence policy. Its scope 
of activities includes the design of 
nuclear weapons and nuclear reac-
tors for naval propulsion. Interna-
tionally, CEA participates in the fight 
against nuclear proliferation and 
nuclear, biological and chemical ter-
rorism. It is responsible for oversee-
ing all national R&D activities pertain-
ing to these topics. It provides the 
French government with expertise 
and technical support for negotia-
tions, monitoring and verifications 
relating to major international trea-
ties, such as the Non-Proliferation 
Treaty (NPT), Comprehensive 
Nuclear Test Ban Treaty (CTBT), etc. 
It represents France in the implemen-
tation of the inspection resources 
developed under the authority 
of the Comprehensive Nuclear 
Test Ban Treaty Organisation.

All these resources are part of the 
earthquake and tsunami alert sys-
tem for which CEA is responsible in a 
national or European framework.

Today CEA is a major contributor 
to national and European efforts to 
develop technologies that improve 
the overall safety of citizens from ter-
rorist threats.

Having definitively abandoned 
nuclear testing, France now relies 
on simulation to guarantee the long-
term reliability and security of its 
nuclear weapons. Within this con-
text, CEA develops new physical 
models and is acquiring supercom-
puters such as Tera 100 for this pur-
pose. It is also acquiring experimen-
tal validation resources such as the 
Megajoule laser, which is currently 
under construction at the Cesta site 
in Aquitaine.

Information technologies
CEA is a driving force in industrial 
innovation. It carries out high-level 
technological research on micro- 
and nanotechnologies, particularly 
for telecommunication applications 
and communication devices (mobile 
phones, wireless networks, contact-
less smart cards, etc.) and health. As 
a partner of many industrial firms, it 
works in the following areas:
•  microelectronics and microsystems 

(sensors, capacitors, switches);
•  software technologies (interactive 

embedded systems, signal detec-
tion and processing);

•  interactive systems (human-
machine interfaces using 3D vision, 
robotics, information processing 
and mechanics).

Healthcare technologies
The healthcare sector benefits from 
CEA expertise in the innovative 
technologies it uses in various 

programmes in the fields of medical 
imaging and research, genomics, 
large-scale biology and protein 
engineering.

Innovation from its laboratories has 
led to improvements in medical 
diagnostics (biochips, imaging, 
etc.) and the development of novel 
therapeutic strategies such as 
gene therapy and DNA vaccines. 
With its project expertise and 
multidisciplinary approach, CEA has 
successfully supported remarkable 
advances in biology by implementing 
often unique research platforms 
in the fields of structural biology, 
genome analysis and medical 
imaging.

Very large research 
infrastructure
The teams at CEA continue to explore 
and push the limits of knowledge ever 
further by designing and operating 
very large research facilities.

The organisation participates in 
major collaborative projects in sev-
eral fields, including:
•  particle physics, by processing the 

data from the Large Hadron Collier 
(LHC) at CERN and developing the 
high-energy heavy-ion accelerator 
(GANIL);

•  the study of matter, with the SOLEIL 
Synchrotron in Saclay and the Euro-
pean Synchrotron Radiation Facility 
(ESRF) in Grenoble;

•  high-performance computing, with 
the TGCC in Bruyères-le-Châtel;

•  nanocharacterisation, with the 
Grenoble platform;

•  laser physics at the Cesta site.

In this way, it provides the national 
and international community with 
experts in key disciplines (nuclear 
and high-energy physics, materials 
sciences, nanoscience, chemistry, 
etc.) as well as the interdisciplinary 
approaches that are essential to the 
optimal use of very large research 
infrastructure (Soleil, LLB-Orphée).

CEA is going to become more 
involved in international cooperation 
efforts, particularly with the new Mil-
lennium programme instruments for 
the ILL research reactor in Grenoble.

Alliances
CEA is a founding member of a series of 
national alliances set up to coordinate 
French research in energy (ANCRE), life 
and health sciences (AVIESAN), digital 
science and technology (ALLISTENE) and 
environmental science (AllEnvi).

>
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11Glossary
ALARA: As Low As Reasonably Achievable. Application 
of the optimisation principle in radiation protection.
Andra: Agence nationale pour la gestion des déchets 
radioactifs (French National Radioactive Waste Manage-
ment Agency). French public industrial and commercial 
organisation responsible for the long-term management 
of radioactive waste.
Anses: Agence nationale de sécurité sanitaire de 
l’alimentation, de l’environnement et du travail (French 
Agency for Food, Environmental and Occupational 
Health and Safety) Public administrative organisation 
whose main contribution is to protect human health in 
the areas of the environment, labour and food and which 
makes use of an independent, interdisciplinary body of 
scientific experts. 
ASN: Autorité de sûreté nucléaire (French Nuclear Safety 
Authority). Independent administrative authority that par-
ticipates in controlling nuclear safety and radiation pro-
tection as well as informing the public on these subjects.
ASND: Autorité de sûreté nucléaire défense (French 
Defence Nuclear Safety Authority). Staffed by personnel 
provided by the DSND and placed under its authority. 
Becquerel (Bq): Unit of radioactivity giving the number 
of radioactive atoms disintegrating per unit of time (1 Bq 
= one disintegration per second).
CCHS: Comité central d’hygiène et de sécurité (Central 
Health and Safety Committee). Representative body spe-
cific to CEA that is grounded in the labour agreement. It 
is the competent body for all general matters relating to 
health and safety in any CEA facility.
CHSCT: Comité d’hygiène, de sécurité et des conditions 
de travail (Committee for Health, Safety and Working 
Conditions). Its purpose is to contribute to protecting 
the physical and mental health and the safety of CEA 
employees and workers provided by contractors, help to 
improve working conditions and ensure that the related 
legal requirements are followed.
CLI: Commission locale d’information (Local informa-
tion committee). Set up at any site comprising one or 
more basic nuclear installations (INB) for monitoring, 
information and consultation purposes in the areas of 
nuclear safety, radiation protection and the impact of 
the nuclear activities carried out at the site on human 
health and the environment. Similarly, information com-
mittees (CIs) are created for sites with INBSs to inform 
the public about the consequences of nuclear activities 
on health and the environment. 
CLP: Labelling and Packaging. European Regulation No. 
1272/2008 on the classification, labelling and packag-
ing of substances and mixtures. This regulation har-
monises requirements on the subject in line with the 
international system approved by the United Nations. 
This harmonisation enhances protection of health and 
the environment, and improves the free circulation of 
chemical substances and mixtures.
Cofrac: Comité français d’accréditation (French accredi-
tation committee). In compliance with European and 
international requirements, Cofrac certification allows 
laboratories to demonstrate that they are competent 
and that the services they provide are trustworthy.
DSND: Délégué à la sûreté nucléaire et à la radioprotec-
tion pour les activités intéressant la Défense (Delegate 
for nuclear safety and radiation protection for defence-
related activities). The DSND reports to the Minister of 
Defence and the Minister of Industry. Its tasks include 
submitting the nuclear safety and radiation protec-
tion policy applicable to defence-related facilities and 
activities to the relevant ministers and ensuring that it 
is enforced.
GIE-Intra: Economic interest grouping on the use of 
drones following nuclear accidents. This economic 
interest grouping, which has no share capital, is gov-

erned by Order 67-821 of 23 September 1967. It was cre-
ated on 12 July 1988 by the three main French nuclear 
industry players: EDF, CEA and Areva, to provide a fleet 
of unmanned vehicles capable of working in place of 
humans in the event of a major nuclear accident in and 
around its members’ industrial buildings, in potentially 
irradiated or contaminated environments. 
Gray (Gy): Unit of radiation exposure or absorbed dose, 
i.e. amount of energy transferred to matter (1 Gy = 1 
joule per kilogram).
HCTISN: Haut comité pour la transparence et l’information 
sur la sécurité nucléaire (French High Committee for 
Transparency and Information on Nuclear Safety). Advi-
sory body set up to provide information on and discuss 
risks relating to nuclear activities and their impact on 
human health, the environment and nuclear security.
HFDS: Haut fonctionnaire de défense et de sécurité (Sen-
ior Defence and Security Official). Reports directly to and 
assists the supervisory minister in fulfilling his national 
defence and security duties. Counsels the supervisory 
minister on issues relating to defence and emergencies 
that affect the nation’s defence, security and existence. 
He represents the supervisory minister at national and 
international commissions on these issues.
IAEA: International Atomic Energy Agency. Specialised 
agency of the United Nations whose role is to favour and 
promote the peaceful use of atomic energy.
ICPE: Installation classée pour la protection de 
l’environnement (Installation classified on environmen-
tal protection grounds). Installation governed by special 
regulations due to the hazards or risks it may pose to 
the surrounding area, public health, safety, or well-being, 
agriculture, nature and the environment, the rational use 
of energy or the protection of sites and monuments and 
archaeological heritage.
II: Installation individuelle (Individual installation). Instal-
lation within the boundaries of an INBS, whose techni-
cal characteristics are defined by ministerial order, is 
relevant to national defence and justifies special protec-
tion against nuclear proliferation, malicious acts or the 
disclosure of classified information.
INB: Installation nucléaire de base (Basic nuclear instal-
lation). Installation under the authority of ASN and con-
taining radioactive substances in amounts exceeding a 
regulatory threshold. 
INBS: Installation nucléaire de base secrète (Secret 
basic nuclear installation). Area under the authority of 
the DSND and including at least one individual installa-
tion (II) within its boundaries.
INERIS: Institut national de l’environnement industriel 
et des risques (National Institute for the Industrial Envi-
ronment and Risks). Public industrial and commercial 
organisation with a mandate to perform, or have per-
formed, studies or research to prevent the risks induced 
by economic activities for health, the safety of people 
and property and the environment, and to provide serv-
ices to help businesses meet this objective. 
INES: International Nuclear and Radiological Event 
Scale. Designed to help the media and the public better 
understand the importance of these events for nuclear 
safety.
INPI: Institut national de la propriété industrielle (French 
National Intellectual Property Institute). Public organisa-
tion mandated to protect and promote innovation as 
well as guide applicants in registering patents.
INRS: Institut national de recherche et de sécurité 
(French National Institute for Occupational Health and 
Safety Research). French association whose prime 
purpose is to develop and foster a culture of prevention 
of occupational accidents and diseases in accordance 
with economic, social and political requirements

IOTA: Installations, ouvrages, travaux et activités Instal-
lations, structures, work and activities subject to the 
French Water Act due to their potential impacts on 
aquatic environments.
IRSN: Institut de radioprotection et de sûreté nucléaire 
(French Institute for Radiological Protection and Nuclear 
Safety). Public industrial and commercial organisation 
that conducts assessments and research in the fields of 
nuclear safety, safe transport of fissile and fertile mate-
rials, human and environmental protection against ion-
ising radiation, protection and control of nuclear mate-
rials, and protection of nuclear facilities and transport 
operations against malicious acts.
ISO: International Standardization Organization. A non-
governmental organisation made up of members from 
the national standards bodies of 163  countries. It is 
the world’s largest developer of voluntary international 
standards (19,500 standards) covering almost all tech-
nical and economic issues.
MEDDE: Ministère de l'écologie, du développement 
durable et de l'énergie (Ministry of Ecology, Sustainable 
Development and Energy). The MEDDE is responsible for 
defining and implementing French government policy on 
nuclear safety, including the transport of radioactive and 
fissile materials for peaceful purposes. It is also shares 
responsibility with the Minister of Social Affairs and 
Health for policy on radiation protection.
Nuclear safety: Covers all the technical and organisa-
tional measures taken concerning the design, construc-
tion, operation, decommissioning and dismantling of 
basic nuclear installations, as well as the transport of 
radioactive substances, with a view to preventing acci-
dents or mitigating their effects (Article L. 591-1 of the 
French Environmental Code).
Nuclear security: Covers nuclear safety, radiation pro-
tection, prevention of malicious acts, and emergency 
response measures in the event of accident (Article 
L. 591-1 of the French Code of the Environment).
REACh: Registration, Evaluation, Authorisation 
and Restriction of Chemicals. Regulation (EC) No. 
1907/2006 concerning the registration, evaluation, 
authorisation and restriction of chemicals and which, by 
setting up a single integrated system, aims to ensure a 
high level of protection of human health and the environ-
ment from the risks that can be posed by chemicals, the 
promotion of alternative test methods, the free circula-
tion of substances on the internal market and enhanced 
competitiveness and innovation.
SGDSN: Secrétariat général de la défense et de la 
sécurité nationale (General Secretariat for Defence 
and National Security). Department that reports to the 
French prime minister and assists him in fulfilling his 
national defence and security duties.
SIENID: Sites et installations d’expérimentations 
nucléaires intéressant la défense (Defence-related 
nuclear experimental facilities and sites). Defined within 
a perimeter and under the authority of the DSND.
Sievert (Sv): Unit of dose equivalent used in measur-
ing the impact of radiation on living tissue. This impact 
takes into consideration the type of radiation, the organs 
or tissues concerned, and the various types of exposure: 
external or internal following inhalation or ingestion of 
radioactive materials. 
ZIPE: Zone d’intervention de premier échelon. (Level-1 
emergency response zone). Name given to the seven 
regional teams manned by radiation protection spe-
cialists from CEA and Areva/La Hague and which, at 
the request of the public authorities, can be deployed 
in response to radiological emergencies anywhere in 
France.
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