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Abstract. AREVA offers customers reliable technology solutions for CO2 free power generation and electricity 
transmission and distribution. The group counts 68000 employees worldwide and for its nuclear activities there 
are about 33.000 people who work under ionizing radiation. Risk management and prevention is one of the ten 
engagements of the sustainable development policy of AREVA, to establish and maintain the highest level of 
nuclear and occupational safety in all of the group’s operations to preserve public and worker health, and to 
protect the environment. The implementation of these engagements is founded on a voluntary continuous 
improvement program, AREVA Way: objectives, common for the all entities, are laid down in the policies 
documents. Indicators are defined and a common reporting method for each indicator and the result of 
performance self-assessment is set up. AREVA chose to federate the whole of the nuclear entities around a 
common policy, the Nuclear Safety Charter, implemented at the beginning of 2005. This charter sets up 
principles of organization, action and engagements of transparency. Regarding radiation protection, the Charter 
reaffirms the engagement to limit in the installations of the group, at a level as low as reasonably possible, the 
exposure of the workers, through the implementation of the ALARA principle and the implementation of a 
continuous improvement policy. This approach, basically different from the simple respect of imposed limits, 
radically modifies the dynamics of progress. In the activities of engineering, the optimization of protection 
against radiation is also integrated in the design, by taking account the experience feedback of the operational 
activities. This determination of constraints is taken on all levels of the organization. Thus sustainable 
development performance indicators and especially those relating to protection against radiation are discussed 
between the managers in charge of Units Business and the Top managers during the budgetary reviews. 
 
1. Introduction 
 
AREVA offers customers reliable technology solutions for CO2 free power generation and electricity 
transmission and distribution. The group counts 68000 employees worldwide and for its nuclear 
activities there are about 33.000 people who work under ionizing radiation. These employees and 
subcontractors are working in all the industrial activities of the nuclear fuel cycle and in the nuclear 
power plants of AREVA’s customers. 
 
AREVA’s operations consist of four divisions, including three nuclear divisions (see figure 1): 

• The front end division in charge of uranium exploration, mining, conversion and enrichment, 
and nuclear fuel design and fabrication, 

• The reactors and services division, responsible for nuclear reactor design and construction and 
offering products and services to maintain, operate, upgrade and optimize nuclear power 
plants, 

• The back end division in charge of operations for the treatment and recycling of fuel following 
its use in nuclear reactors and providing logistics, engineering and cleanup services, 

• The transmission and distribution division manufacturing, installing and maintaining 
equipment and systems to transmit and distribute medium and high voltage electricity.  
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The monitored employees of the AREVA group have a variety of jobs, in diversified organizations 
and very different types of facilities, across the world and in environments each very regulated and 
controlled by national regulators but nevertheless different. Indeed, all national regulations contain 
limits that are defined according the recommendations of the ICRP, but are more or less stringent in 
each country. For example, if the regulatory limit of the total effective dose remains 50mSv/an in the 
United States, in most of the European countries, it is 100 mSv over 5 years with a maximum of 50 
mSv in one year, in accordance with the European Directive 96/29 and in France this limit is only of 
20 mSv in 12 rolling months. Such a variety, far from being an obstacle, is on the contrary a key factor 
for improvement, because for a world-wide company like AREVA this led to the definition of a 
radiation protection group policy and the setting of common objectives for its implementation: every 
AREVA worker must have the same protection against the ionizing radiation, and the group chose 
to reduce doses to personnel to the level of the most stringent regulation applicable in countries 
where the group operates. 
 
2. A sustainable development policy structured around ten commitments and implemented in a 
continuous improvement initiative. 
 
Sustainable development is a cornerstone of AREVA’s industrial strategy for achieving growth that is 
profitable, socially responsible and environmentally respectful. To translate this strategy into its 
management practices, AREVA integrates sustainable development through a continuous 
improvement initiative built around ten commitments. As an operator we are committed to 
establishing and maintaining the highest level of nuclear and occupational safety in all of the group’s 
operations to preserve public and worker health, and to protect the environment. The same is true 
when we act as vendors of nuclear facilities, whether nuclear power reactors or fuel cycle facilities. 
The risk management and prevention is one of these ten commitments, to establish and maintain the 
highest level of safety, in all of the group’s operations to preserve public and worker health, and to 
protect the environment (see figure 2). 
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This initiative, integrated into AREVA’s business strategy, and deployed in all operational and 
functional entities of the group is called AREVA Way. Specific tools like an annual self assessment 
and a global reporting give life to the system. Indicators, with a common method to assess each one 
are defined, and the results are published to be shared by every one. Each entity follows its own 
progress, and can also compare its results with the others, and then, defines its new annual targets.  
 
3. Application to the radiation protection field 
 
This commitment to nuclear safety and radiation protection is publicly taken in the AREVA Nuclear 
Safety charter, anchored in organizational and action principles and in complete transparency. The 
Nuclear Safety Charter standardizes the group practices in the sensitive domains of nuclear safety and 
radiation protection throughout the life cycle of the facilities (see figure 3). 
 
 

Figure 3: AREVA 
Policy charters 
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Concerning radiation protection, the Charter reaffirms the commitment to limit the exposure of the 
workers in the AREVA’s facilities, at a level As Low As Reasonably Achievable,  (ALARA 
principle), and to implement a continuous improvement to that effect. Within this framework, AREVA 
is committed to reducing the maximum individual dose to workers exposed to ionizing radiation in its 
facilities to 20 mSv/man/yr in countries with less stringent legislation, based on ICRP 
recommendations. AREVA is also striving to adhere to this constraint in connection with the services 
we perform at our nuclear customers’ sites. Group entities are working with those customers on the 
details of implementation. This voluntary approach, basically different from the simple respect of 
imposed limits, modifies radically the human behaviour, and through that, the dynamics of 
improvement. 
 
The choice of the value of 20mSv on 12 rolling months as a world-wide constraint had to be explained 
in each AREVA entity: The European entities, achieved already better results, and could find this 
objective not very ambitious. But the entities where the regulation imposed a limit of 50 mSv per 
calendar year (as USA, Canada and, Niger at the time) feared to increase costs considerably and, in 
some instances, to lose business contracts to the competition. 
  
For these entities, the constraint of 20 mSv on 12 rolling months was fixed as an improvement 
objective: each operational entity had to determine the best way to achieve the goal, according to its 
business, its context, and taking into account its customers’ relationship. The managers of each entity 
could have access to the results of the others, and they could benchmark their progress against other 
entities with similar activities. The actions plans of each operational entity were also periodically 
reviewed by AREVA’s upper management (see figure 4). 
 

Strategy  

 
 
It should be highlighted that this approach has been in the culture of the operating organizations for a 
long time with the implementation of the ALARA principle. Thus each facility settles exposure targets 
in accordance with its activities. In application of this principle, for a particular operation on a given 
nuclear site, the exposure target is defined as soon as possible during the preliminary technical studies 
taking account the specific aspects of this operation and the experience feedback on similar operations. 
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In this framework, the necessary close relationship between AREVA and its subcontractors should be 
underlined. The contractors have to respect both the objectives imposed by AREVA, and their own 
target values. 
 
This optimization approach is also naturally integrated in the continuous improvement initiative at all 
the levels of the organization. Thus targets are determined in each entity in accordance with the 
management’s objectives and the constraint of 20 mSv. Those targets are consolidated at the level of 
each business unit and discussed between the Business Units’ Managers and the AREVA Board 
during budget reviews. New objectives of progress are laid out, and are then declined, taking into 
account specificities of the activity. When all the entities have achieved a significant improvement of 
their exposure results, a new target value can be fixed. 
 
This initiative corresponds better to the first commitment of the operator in compliance of the 
exposure optimisation principle: the Nuclear Authority fixes the limits not to be exceeded and also 
checks the relevance of the system of exposure optimisation implemented (see figure 5). 
 

Regulatory 
Limits 

Infraction area 

Constraint 

 
 
 
 
To be complete any action of progress, supposes a mean to measure and to check the efficiency of 
implementation. Radiation protection indicators are used for that purpose. It is also the role of the 
internal control functions. As described in the AREVA’s Nuclear Safety Charter, they are divided in 
first level controls, organized by each Facility Manager independently of the operating departments, 
and second level controls, called inspections, organized by AREVA’s General Inspectorate. The 
inspection program is drawn up annually and approved by the Executive Board.  
 
It should also be stressed that the vigilance which prevails in all the activities is at the same time 
focused on the activities delivering the highest doses to workers especially the nuclear plants’ services 
provided to AREVA customers and the mining activities. 
 
4. Results1

 
Whereas in 2004, 31 AREVA employees (and no subcontractor’s employee) still presented a dose 
above 20mSv/man/year, the objective was reached in 2006. The 2007 result with 13 workers 
exceeding 20 mSv shows the difficulty for each entity to keep the exposure below 20 mSv (see figure 
6). 
                             
                                                 
1 Results are published annually by AREVA in his Sustainable Development Report and are presented on web 
site: www.areva.com 
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Figure 5: Limit/constraint/Objectives 
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No subcontractor working in AREVA facilities had a maximum dose above 16 mSv.  
 
The average dose for AREVA employees has been decreasing for 5 years to reach 1.19 mSv in 2007 
(see figure 7). 
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Figure 8: La Hague Plant collective dose versus production 

This graph also shows a slight increase in the collective dose starting in 2004. This can be also seen in 
figure 9 which shows an increase in worker’s average dose in particular those of subcontractors, 
related to the beginning of the clean up operations of the UP2 400 facilities in preparation of 
dismantling as well as process improvements for the new plants. For this period it has been necessary 
to manage the doses in two separate activities: 

- the regular operation of reprocessing fuel, 
- the cleaning up of the old workshops and the improvement of the new facilities. 
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This example shows the importance of taking into account all the activities conducted on an industrial 
site when setting up constraints and objectives. An increase in collective and individual doses does not 
necessarily mean that optimization is conducted less rigorously but it can also correspond to the 
beginning of a new activity. 
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6. Radioprotection in the design phase: the EPR 
 
What has been said above for La Hague plants designed and operated by AREVA is also true when 
AREVA is designing nuclear facilities for its clients. This is particularly true for the EPR for which 
consideration of radioprotection in the early design stage involved several domains such as the choice 
of materials and the optimization of the thickness of biological shielding with regard to the expected 
nuclide source term while considering accessibility needs. With this perspective the iterative checking 
of different options for component design and layout for all systems of the controlled area is a key 
issue. For all these aspects, an ALARA methodology (As Low As Reasonably Achievable) was 
adopted during design, where the notion of dose became an additional design requirement. On this 
point, the EPR design constitutes a major improvement compared to most of existing plants. Keeping 
the doses received by operating and maintenance personnel to a level far below the limiting values was 
one of the main objectives of the EPR design. A unique feature of the design is also to allow post-
accident management under radiation protected conditions. 
 
7. Conclusion 
 
In this paper we have shown that optimization has been implemented for many decades under the 
ALARA principle and that the use of constraints as a tool for optimization is widespread within the 
AREVA group. On the other hand, best results are achieved when the licensee with the help of the 
designer is given enough flexibility to build his own system tailored to the specifics of its 
organization, its activities and its investment plans for new facilities. This of course does not mean that 
there is no need for a strong regulator which role should not only be to set limits, but also to check the 
implementation of the system and its efficiency. 
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