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AN ACTIVITY FOR THE CHERNE NETWORK 

 

Radiation protection and nuclear measurement 
in non conventional sectors 

 
ISIB Brussels – XIOS Diepenbeek, Belgium 

 
The field of radiation protection and nuclear measurement encompasses a wide spectrum of nuclear and radio-
logical applications, usually classified into the nuclear sector and the radiological sector, and apart from these 
the non nuclear industry where the possible radiological exposure is taken seriously only since a few years and 
radiation protection is mostly rather limited.  
When speaking about the non conventional sectors we mean neither nuclear nor medical applications from the 
nuclear and radiological sector, but e.g.:  
 - radiation protection of air crews  
 - protection against indoor radon in private homes  
 - protection against radon in workplaces  
 - protection against NORM/TENORM  
 - radioactivity in the waste and recycling sector (scrap, medical waste,…)  
 
1. CHERNE  activity  
 
CHERNE is an international network for cooperation in higher education on radiological and nuclear engineer-
ing, established in 2005 in Valencia by seven initial partners (www.upv.es/cherne). 
 
ISIB and XIOS-NuTeC, both members of the CHERNE network, are proposing a 2 weeks course to confront the 
participants with eventual problems regarding radiation exposure in these non conventional sectors. The course 
will mix, approximately in 50/50 pro-portion, lectures and practical exercises (laboratory work and software 
use). It will include an evaluation part.  
 
This 2 week course, representing 4 ECTS credits, will consist of min. 40 h and max 48 h, excluding evaluation 
(8 days, 5-6h/day, plus 2 days for evaluation). This course will be organised in the period 18-31 March 2007.  
 
2. Participants  
 
In the first place the course is intended for ISIB and XIOS students studying in the field of nuclear technology 
(either all of them, or part of them). Apart from them individual students from the CHERNE institutions are 
welcome. The total number of participants is limited to 16 due to constraints in the organisation of practical 
exercises.  
Elementary knowledge about radiation physics, radiation dosimetry (incl. ICRP quantities and principles), and 
radiation measurement is expected.  
 
3. Evaluation  
 
The basis of the evaluation of the participants will be:  
 - laboratory reports  
 - short oral presentation of a specific aspect  
 - short written exam, e.g. MCQ-style  
 - written exam in university of origin after a few weeks , under supervision of the local professor  
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4. Preliminary programme  
 
First week in ISIB Brussels 
 
Sunday 18/03/07: Welcome drink in the evening 
 
Monday 19/03/07: 

 9:00  10:30:  General presentation 
 10:45  12:15: Lecture on natural radiation 
 12:15  13:30: Lunch 
 13:30  15:00: Lecture on exposure of air crews 
 15:15  16:45: Preparation of practical exercises 

 
Tuesday 20/03/07: 

 9:00  10:30:  Lecture on radon risk and radon measurements 
 10:45  12:15: Lecture on natural gamma radiation, TL 
 12:15  13:30: Lunch 
 13:30  15:00: Practical exercises 
 15:15  16:45: Practical exercises 

 
Wednesday 21/03/07: 

 9:00  10:30:  Lecture on radon migration, prevention and mitigation 
 10:45  12:15: Lecture to be determined 
 12:15  13:30: Lunch 
 13:30  15:00: Practical exercises 
 15:15  16:45: Practical exercises 

 
Thursday 22/03/07: 

 9:00  10:30:  Practical exercises  
 10:45  12:15: Practical exercises 
 12:15  13:30: Lunch 
 13:30  15:00: Practical exercises 
 15:15  16:45: Practical exercises 

 
Friday 23/03/07: 

 9:00  10:30:  Practical exercises  
 10:45  12:15: Practical exercises 
 12:15  13:30: Lunch 
 13:30  15:00: Practical exercises 
 15:15  16:45: Practical exercises 

 
Practical exercises in mixed subgroups of 3 students:  

- Software calculation of air crew dose  
- Radon measurements (charcoal, track-etch, continuous)  
- Soil radon measurement  
- Radon risk evaluation (ECRS software)  
- Use of TL dosimeters in environmental monitoring  
- The following practical exercises have to be confirmed:  

 measurements of natural radionuclides in building materials  
 in situ measurements of natural radiation  
 separation of uranium for measurement  

 
 
Saturday 24/03/07: free 
 
Sunday 25/03/07: free, transfer to Diepenbeek in the evening 
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Second week in XIOS Diepenbeek  
 
Monday 26/03/07: 

 9:30  10:00:  General presentation 
 10:05  11:25: Lecture on NORM / TENORM 
11:40  13:00:  Lecture on detection and prevention of radiological contamination in mobile cargo 
 13:00  13:50: Lunch 
13:50  15:10:  Self-study exercise on nuclear measurement techniques for tracing radioactive  
  materials in cargo 
 15:25  16:45: Idem 

 
Tuesday 27/03/07: 

 9:00  13:00:  Visit of radiation detection port at the incinerator in Houthalen and at the Virga Jesse 
  Hospital in Hasselt 
 13:00  14:00: Lunch 
 14:00  17:00: Visit of Megaports Antwerp 

 
Wednesday 28/03/07: 

 9:00  13:00:  Practical exercises 
13:00  14:00:  Lunch  
14:00  17:00:  Practical exercises  

 
Practical exercises in mixed subgroups of 3 students:  

- measurement of NORM/TENORM by gamma spectrometry  
- measurement by liquid scintillation 

 
Thursday 29/03/07: 

 9:00  12:00:  Intervention in case of contamination in small groups (4 students) and finalisation re-
  ports and preparation of presentation 
 12:00  13:00: Lunch 
 13:00  17:00: Finalisation reports and preparation of presentation  

 
Friday 30/03/07: 

 9:00  12:00:  Written examination 
 12:00  13:00: Lunch 
 13:00  16:00: Presentations 
16:00  …  : Farewell drink  

 
5. Organisers  
 
ISIB (Brussels, Belgium) has an experience of nearly 50 years in teaching nuclear and radiation techniques to 
engineering students, including radiation protection and nuclear safety. It has developed applied research in 
radiation protection and measurements, with national and international collaborations. It cooperates at the re-
gional level with other Belgian institutions in extra-curricular courses in radiation protection (training of radia-
tion experts and of medical auxiliary personnel). It has been the coordinator of several European projects (Alfa , 
Erasmus) and has participated to many other as a partner. 
 
XIOS (Diepenbeek, Belgium) has a long experience in educating engineers in nuclear technology, especially in 
the fields of nuclear energy, medical-nuclear techniques, radiochemistry and nuclear and classical environmental 
technology. Over the years a main topic has become radiation protection and radiation hygiene in all these fields, 
with a special interest to the radiological problems in the radiological sector, the non nuclear industry and the 
waste and recycling industry (with several research projects). XIOS also provides courses in radiation protection 
in cooperation with other Belgian institutes based on the European Directives for qualified (radiation) experts 
and for medical personnel involved in radiation applications in the medical-nuclear field. These activities are 
coordinated by XIOS-NuTeC, the Nuclear Technological Centre of XIOS. 
 
 
For further information please contact :  
dr. Els Wieërs, els.wieers@xios.be 
prof. François Tondeur, tondeur@isib.be  


