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1. Introduction 
 
In the framework of the reinforcement of its radiation protection (RP) policy, Electricité de France 
(EDF) has wished to benefit from an original tool to conduct evaluations of its 19 nuclear sites 
(representing a total of 58 nuclear power plants) to assess their RP performance and the associated 
management. An in-depth RP evaluation is performed every 3 to 4 years on each site by the internal 
Inspection Department of EDF, centred on the verification of the compliance with internal RP rules. 
However, it appeared necessary to the RP corporate level to realize an additional annual evaluation 
focused on the management aspects of radiation protection, in order to estimate how the EDF RP 
ambitions and strategies elaborated at the corporate level are implemented and followed-up at the site 
level. A specific methodology was thus developed to include not only an evaluation of the quantitative 
results of the plant but also a general assessment of the management of radiation protection. 
 
2. Methodology for the evaluation of radiation protection performance and management 
 
2.1 Evaluation of radiation protection performance 
 
The radiation protection performance of each site is assessed from quantitative indicators mainly 
related to the annual collective dose of the plant and its results in radiological cleanliness. 
 
The first three indicators that are used are the following: 
- The average collective dose over 3 years divided by the average level of the concerned 

standardized plant series (900 MW PWR or 1300 MW PWR). This result is marked on a 
maximum of 10 points and also constitutes the major part of the score.  

- The trigger index of the C3 portal for 1000 crossing in the C2 portal (marked on a maximum 
of 4 points). 

- The number of places of the plant roads where a contamination point has been measured above 
800 Bq (marked on a maximum of 2 points). 

 
A fourth indicator allows evaluating the quality of transports of radioactive materials and is based on 
the associated number of radiological events (it is marked on a maximum of 2 points).  
 
Finally, a fifth indicator (also marked on a maximum of 2 points) has been added to penalise a site 
where a serious radiation protection event would have occurred, like a loss of source or a worker who 
would exceed 18 mSv per year. 
 
On a whole, the radiation protection performance is marked on a maximum of 20 points.  
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2.2 Evaluation of radiation protection management 
 
Besides the evaluation of the quantitative RP results, it was decided to create a method to be able to 
assess the quality of the radiation protection management of each EDF site.  
 
The method was built following a review of existing national and international guides [1 to 6]. This 
analysis took place between 2005 and 2006: it allowed delineating the possible scope of the 
assessment and identifying more than 500 criteria that could be used to evaluate a plant in the field of 
radiation protection. A selection of these criteria was carried out to adapt the method to the specific 
sites of EDF and to their internal rules and procedures. Areas of evaluation were grouped into 6 major 
themes: 
 
- Commitment of the plant management team in radiation protection and characterisation of its 

level of ambition.  
- Quality of radiation protection management: organisational aspects, radiation protection field 

controls. 
- Involvement of  local and outside workers in radiation protection. 
- Competence and efficiency of the health physics department: structure of the department, 

involvement in training actions, presence and actions during outages and working phases. 
- Operational control of radiation protection: zoning, radiological cleanliness, actions to reduce 

the source term.  
- Robustness of the process of transports of radioactive materials. 
 
Each theme is sub-divided in several topics. The scoring is made according to 2, 3 or 4 levels. The 
principle is to note following “a progression towards excellence” approach. The first level allows 
verifying that the plant satisfies basic requirements: it is related to concrete facts (existence of 
organisation documents or specific structures). Then, the other levels assess the efficiency of these 
facts (Table 1). The whole methodology is described in an evaluation guide [7]. 
 
Table 1: Example of criteria used to evaluate the radiation protection management quality 

 
In order to aggregate the scores obtained for each major theme, a weighting factor has been created to 
reflect the importance attached to each theme. In 2007, the priority of EDF was to strengthen the 
involvement of local and outside workers in radiation protection, to improve the competence and 
efficiency of health physics departments and to increase the operational control of radiation protection. 
Each of this theme received thus a weighting of 20%. The themes related to the global running of 

Level 1 Level 2 Level 3 Level 4  
• There is a 

body/structure dealing 
with radiation 
protection (check the 
existence of a document 
describing its 
organisation). 

• The most strategic 
body/structure is 
chaired by a member of 
the management team of 
the plant. 

• A body/structure is 
responsible for 
validating the 
optimisation process 
carried out for the most 
sensitive work sites. 

• The frequency of 
meetings is adapted to 
outages. 

• In each body/structure, 
there are action plans 
that clearly define 
responsibilities, actions 
and deadlines. 

• There is a follow-up of 
the actions. 

 

• Discussed topics and 
implemented actions are 
relevant and of quality: 
zoning; non destructive 
testing; dosimetry; 
feedback experience 
from the plant and other 
sites; dosimetry of 
outages; radiological 
cleanliness; annual 
review of the RP policy 
of the plant. 

 

• Discussions and results 
of these 
bodies/structures are 
passed on plant's 
workers. 

 

 

Score: …/10 Score: …/5 Score: …/3 Score: …/2 …/20 
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radiation protection (commitment of the plant management team and quality of the running of 
radiation protection), which are fundamental to foster the RP policy of sites, contribute 15% each for 
the final score. Finally, the theme “robustness of the process of transport” contributes 10% for the final 
score: even if significant improvements have been observed in recent years, EDF considers that 
vigilance is still needed. 
 
On a whole, the radiation protection management is scored on a maximum of 20 points.  
 
Figures 1 and 2 below provide with possible graphic representations of scores for each major theme, 
indicating the maximum score that can be obtained and the real one obtained after the evaluation. 
Figure 1 shows the results without using the weighting factors. Figure 2 includes the weighting of 
themes and enables visualising the importance given to each of them in the overall assessment. 
 
Figure 1: Representation of the non-weighing scores by themes 
 

 
Figure 2: Representation of the weighing scores by themes 
 

 
3. Results obtained in 2007 
 
The methodology was tested in 2007. The radiation protection performance of each site was assessed 
from the quantitative indicators presented in 2.1 (results are provided in Figure 3). 
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As far as the evaluation of radiation protection management is concerned, it was decided to send the 
evaluation guide [7] to each nuclear power plant. Each site was asked to fill in the document and to 
self-assess its results in the management of radiation protection. In most cases, this task was 
accomplished by the plant management team in charge of radiation protection and the head of the 
health physics department. A visit from the EDF corporate level accompanied by CEPN then allowed 
discussing this self-assessment and if necessary, modifying it. These visits enabled in-depth exchanges 
between the national executives in charge of radiation protection and the representatives of the plants. 
They took place between October 2007 and February 2008. 
 
Both Figures 3 and 4 summarize the scores of performance and management obtained by the 19 EDF 
plants.  
 
Figure 3: Results of the evaluation of radiation protection performance 

 
This figure allows discussing the contribution of each indicator to the overall performance scores: both 
indicators “transport events” and “major RP events” are not discriminating. 
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Figure 4: Results of the evaluation of radiation protection management 
 

 
From both results, EDF plants were classified on a double scale graph (Figure 5).  
 
Figure 5: Global radiation protection evaluation of the EDF plants  

 
It is to be noted that an evaluation of the radiation protection performance and management of EDF 
plants was also conducted in 2005 with a simpler method. Compared to the results of the 2005 
evaluation, the results obtained in 2007 are quite satisfying, showing an improvement in the 
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management of radiation protection.. This reflects the fact that EDF plants better understand national 
requirements and demands and have implemented recommended RP structures and tools. Moreover, 
results of the sites are less scattered and distributions obtained show a shrinkage. 
 
4. Conclusion 
 
The evaluation of a nuclear power plant in the field of radiation protection may be obtained through an 
analysis of its quantitative results, for example in terms of collective dose, but such elements do not 
translate the degree of involvement of the management team and the workers of the site in RP. Yet it is 
recognized that, as well as for the safety, the effectiveness of a radiation protection policy is based on 
management aspects, i.e. on both human factors (motivation, commitment ...) and the establishment of 
structured organizations, tools and procedures. 
 
In this context, the methodology developed by EDF for the evaluation of the radiation protection 
management of the plants presents several interests: 
- As far as the plant managers are concerned: The fact that they were asked to fulfil themselves 

the questionnaire and perform as such a sort of 'self-evaluation' favoured the identification of 
their respective strengths and weaknesses and a better understanding of the demands of the 
EDF corporate level.  

- As far as EDF corporate level is concerned: the visit on each site was a good opportunity to 
reinforce the dialogue with the plant managers. The evaluation permitted to identify the sites 
which needed a specific support from the corporate level, some generic fields of improvement, 
as well as to point out “good practices” developed by some sites.  

 
The results of the evaluation, focussing on the identified “good practices” were presented and shared 
during a national seminar with all the plant managers in charge of radiation protection.  
 
Broadly speaking, the methodology (guide) was welcomed by the management team of the plants. 
Moreover, they appreciated to know, before the visit, the evaluation criteria. The rating system which 
consists in evaluating “a progression towards excellence” seems to be effective. It thus appears that for 
most sites, scores of “level 1” are most often between 8 and 10, demonstrating a good implementation 
of the basic requirements. On the opposite, levels 3 and 4 are often much lower, pointing out the need 
to improve the practical implementation of RP procedures, and particularly the diffusion of the RP 
policy to all the agents of the plants (local and outside workers). 
 
From now on, EDF will use this methodology every two years to conduct a global assessment of the 
radiation protection performance and management of its 19 nuclear power plants.  
 
REFERENCES 
 
[1] FRENCH INSTITUTE OF RADIATION PROTECTION AND NUCLEAR SAFETY (IRSN), 

Groupe de Travail Référentiel de radioprotection Novembre 2001 : Guide définissant un 
référentiel de radioprotection applicable aux INB, (2001). 

[2] D’ASCENZO L., SCHIEBER C., Guide d'évaluation de la mise en oeuvre du principe 
d'optimisation de la radioprotection dans les centres nucléaires de production d'électricité, 
CEPN R-243, (1996). 

[3] WORLD ASSOCIATION OF NUCLEAR OPERATORS (WANO), Guidelines for 
Radiological Protection at Nuclear Power Plants, WANO GL 2004-01, (April 2004). 

[4] OSART Guidelines 1994 Edition, IAEA-TECDOC-744, (1994). 
[5] NATIONAL REGULATORY COMMISSION (NRC), ALARA planning and control 71121, 

(2002) ; procedure 83822, Radiation Protection, (1986) ; procedure 83528, Maintaining 
occupational exposures ALARA, (1984) ; procedure 83750, occupational radiation exposures, 
(1994) ; regulatory guide 8.8, (1978), et regulatory guide 8.10, (1977). 



 

7 

[6] ELECTRIC POWER RESEARCH INSTITUTE (EPRI) : Plant ALARA Assessments : Lessons 
learned, (2002) ; Implementation of Optimized ALARA Assessment Methodology at BWRs 
and PWRs, (2000) ; Optimizing Site-Specific ALARA Assessments, (1999). 

[7] SCHIEBER C., Guide d’évaluation de la mise en œuvre de la radioprotection sur un Centre 
Nucléaire de Production d’Electricité, Rapport CEPN n°292, indice 1, (2006). 


