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MELOX, subsidiary of AREVA, produce MOX fuels, a mixture of uranium and 
plutonium oxides. With the use in the process of plutonium oxide, there is a risk of 
external exposure to neutrons and low -energy gamma rays.  By their caracteristics, 
both these types of radiation are difficult to measure. The difficulty in measuring 
neutron doses lies in the fact that the fluence -to-dose equivalent conversion factor 
varies with the neutron energy level. In low -energy gamma (be tween 20 and 60 keV) 
dose measurement, the problem is detection using an electronic system.  
Just some years ago, very few industrial players were tempted to develop dosimeters 
in these areas in view of the poor demand and market prospects. Furthermore, 
radiation protection specialists needed a highly functional and robust direct reading 
dosimeters or, in other words, a device that was simple, reliable, inexpensive, small, 
and quick and easy to use in a wide range of working environments that could vary in 
terms of both the workstation and external exposure. In addition, at sites such as 
Melox, where company employees work alongside personnel from outside 
companies, the same types of dosimeters must be used so that dose -related data can 
be managed globally in  one data base.  
Two technical solutions are available for neutron operational dosimetry – 
spectrometer-dosimeters and calibration dosimeters. Melox has opted for the use of 
calibration dosimeters. The reasons for this choice (technical, financial and 
organizational criteri a) are given in this presentation. 
Before and during the various campaigns of MOX fuels, the spectral characteristics 
relating to neutron fluence at different workstations and representative of personnel 
exposure levels were determined. A reference spectrometer was then used to 
determine the transfer function between fluence and dose in order to calibrate passive 
and operational dosimeters appropriately.  
The methodology to be set up should guarantee good calibration and, therefore, 
ensure that the measurement is truly representative. It should also allow qualification 
when dosimeters are first put into service and at subsequent stages of use. All these 
points will be discussed during the presentation.  
The approach adopted to analyze and char acterize our requirements is shown here, 
together with the results obtained from the intercomparison of the various dosimeters 
used (passive and operational) during test campaigns. As the actual dosimeter is only 
one link in the chain according to the ALAR A principle, a system also had to be 
designed for handling all dosimeter data, communications, and dialog with radiation 
protection specialists, workers and physicians. The approach adopted should also be 
capable of qualifying the entire system and complyi ng with the regulatory 
requirements applicable to active dosimetry, and with existing standards.  
 
The presentation ends giving conclusions as to the advantages of the system 
discussed, operatin g results and feedback from this type of use (involving some 15 00 
direct reading dosimeters), comparisons with passive dosimetry, and an appraisal in 
terms of practical use by workers and management by radiation protection specialists.  
 
 
 

 


