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The EDF Nuclear Power Division (NPD) conducts a substantial number of 
industrial γ-ray inspections: about 40.000 inspections are conducted annually 
on the nuclear fleet by contractors as HORUS Cie. Point sources of Iridium 
192 are generally used. In normal configurations, the activity of these sources 
can go up to 4.4 T.Bq (120 Ci), inducing - at a range of 1 meter – such a high 
dose equivalent rate that the value of 20 mSv  is reached in a little more than 
2 minutes. To date, no exceeding of the regulatory limit has been observed 
within EDF, but during the observation of events, a practice that has been in 
effect for many years, "low-level events", such as unplanned exposures lower 
than the regulatory limits, were noted. NPD management and contrators thus 
decided to take particular actions in the field. An analysis of unplanned 
exposures was carried out. This anal ysis related to  
1: The “human factor" analysis showed that the activity, which can seem 
"simple" due to its seemingly basic constituent parts, taken in isolation, 
therefore appears easy to accomplish. In fact, completion of each point  
→ Requires very extensive technical training,  
→ A complex planning file has to be compiled as there are many interfaces  

with other players  
→ Is linked to other activities that have to be carried out prior to the γ-ray 

inspection.  
→ Requires preparation of the areas, with measures taken to prohibit access  
→ Require adaptation to physical conditions (temperature, lighting, noise, 

dose rate) and sometimes very difficult access conditions.  
The operator’s "error" and lack of attention or vigilance cannot thus be 
considered by a preventor as being a satisfactory cause of incidents or 
accidents, within the scope of an ongoing improvement initiative: Vigilance 
means work. 
2: Analysis of material causes  did not highlight causes relat ed to the 
equipment used, but camera ergonomics could be improved.  
Changes to EDF rules focused on: 
→ Compulsory and systematic use of Electronic Portable Dosimeters fitted 

with audible alarm 
→ Optimised allowable dose equivalent flow limits within marked off 

areas. 
→ A specific risk assessment is always carried out on EDF sites, its result 

is represented by the "Licence of γ-ray inspection". 
→ Management of radioactive sources 
→ Development of new gauges and displays 

Conclusions: the identified areas of progress are mainly:  
Improved planning of these inspection activities within the industrial projects. 
Setting up a QA process for planning and risk assessment prior to γ-ray 
inspections, sharing of information among all staff present on the installation 
during γ-ray inspection activities, improvement and formalizati on of 
exchanges between EDF and the contractor, and improvement of worker 
training. 
  


