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Abstract.  A suitable qualification for responsible personnel in Radiation Protection (RP) must be in general a 
combination of theoretical knowledge, and the ability (competency) to practice RP. While the theoretical 
knowledge is acquired by suitable education and by attending training courses, competency and skills can only 
be obtained by appropriate on-the-job training (OJT) followed by a period of work experience. From the 
feedback of questionnaires from 30 EU countries within the framework of the EU supported ENETRAP project 
it can be concluded that OJT provides better chances for future job opportunities and increases international 
flexibility. As result we recommend covering OJT together with education and training in the Basic Safety 
Standards and their guidelines for implementation. OJT should be specified by its content (syllabus, learning 
objectives), availability of necessary facilities and infrastructures as precondition for OJT, assessment of the 
competence of the participant, format of certificate, recognition of OJT, and responsibilities of host 
organisation and trainees. OJT should remain a key element in the remodelled “European RP Training”. Based 
on these recommendations a two weeks training module on “Occupational RP: Specificities of Waste 
Management and Decommissioning” designed for radiation protection professionals has been compiled at the 
Karlsruhe Training Centre FTU. While the first week of the pilot course focuses on the theoretical knowledge 
ranging from waste classification to decontamination techniques and transport of radioactive materials, the 
second week is addressed to practical training as OJT from clearance of radioactive waste, operative RP in the 
Decontamination Department to RP work in a Research Reactor under decommissioning. Special emphasis is 
devoted to RP aspects and active involvement of the participants in workshops and case studies. The results of 
the pilot run with participants from 8 different European countries are reported and the experiences discussed 
for further application.   
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1.  Scope and Objectives 
 
A sustainable education and training (E&T) infrastructure for Radiation Protection (RP) is an 
essential component in combating the decline in nuclear expertise and in ensuring the continuation of 
a high level of RP knowledge in the future. 
The ENETRAP project aimed at bringing together different ideas and approaches in order to better 
integrate and harmonise national education and training activities on a European level. Work Package 
4, which is described in this paper, had the task of exploring the important issue of on-the-job 
training (OJT) within the framework of the European Network on Education and Training in 
Radiological Protection ENETRAP. 
Practical experience, both as OJT and work experience (WE), has been stated in the past  being a key 
element of E&T in RP in various publications by the European Union EU and the International 
Atomic Energy Agency IAEA (see References). Therefore, appropriate qualification for Radiation 
Protection Experts (RPE), Radiation Protection Officers (RPO) and Medical Physicists must 
incorporate theoretical knowledge as well as the ability to practice RP. Theoretical knowledge is 
obtained through the successful completion (by examination) of suitable education and RP training 
courses. These training courses should provide a suitable mixture of theory and practical exercises. 
Competency and skills are a second, essential element of RP E&T and can only be acquired by 
appropriate OJT1 and/or by a period of WE2. 
The objective was to gather information on the needs of European countries and their capacities to 
welcome trainees (subjects, number of places, training providers, etc).  
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Therefore it was necessary 
-    to identify fields in which OJT is required and provided; 
-    to evaluate the legislative requirements with regard to RP OJT in various EU Member States; 
-    to provide and analyse feedback from case-studies using existing OJT programmes; 
-    to compare different practical approaches to OJT in the EU Member States; 
-    to investigate practical transformation, e.g. position in industry, practical experience, short-term     
      job opportunities; 
-   to collect experiences of OJT from a Pilot Module on “Occupational RP on Specificities of Waste 
Management and Decommissioning”.  
These data and the analysis of previous experience related to OJT allowed the development of new 
approaches that could be recommended for the remodelled “European RP Training”. 
 
2.  Questionnaire and Statistical Evaluation 
 
The main instrument used for obtaining input from as many countries as possible was the distribution 
of a questionnaire to each of the EU Member States, Applicant Countries and ad-joint States. The 
objective of this first phase of the project was to elicit detailed information in order   
   -   to assess the actual training needs in EU Member States and Candidate States; 
   -   to understand the various regulatory aspects and consequently to propose minimum requirements  
       for mutual recognition of RPEs and RPOs; 
   -   to collate details of the various training and education activities available in EU Member and  
       Candidate States; 

-   to review the content, structure and methods of these training and education activities with 
    respect to OJT and WE. 

From the analysis of the questionnaires from 30 EU countries, it can be concluded that OJT and WE 
are generally required for RPEs and in most cases as well for RPOs.  
Two-third of the EU-Member States has implemented some kind of OJT and/or WE in their national 
legislation, however clear definitions are rarely found. Some countries do not distinguish between 
OJT and WE, or refer to as expert knowledge, practical experience or others. In most cases the 
information given applies to RPEs, only few countries differentiate for RPOs. 
16 EU countries refer to have different levels or classifications for OJT and/or WE depending on 
   -   risk level (Germany, Czech Republic, Italy, The Netherlands, and Lithuania), 
   -   type of practice and/or  
   -   education.  
The duration of OJT varies between several weeks up to some months.  
Generally, the strictest regulations with respect to practices are in medicine and in the nuclear 
industry. The minimum duration of OJT and WE in medicine, where a RPE is usually a medical 
physicist, is in the range of 1 to 2 years. The same timeframe is required for RPEs in nuclear power 
plants.  
Training providers for all fields of activity are available only in 14 countries of the EU, partly as well 
for foreign trainees. Training providers reported were Medical Centres/Hospitals, Research Centres, 
Universities, NPPs and Authorities (with decreasing number).  
Only 12 EU countries reported to have a procedure for assessing competency acquired during OJT, at 
least in part. In general, it was in the form of written and/or oral examination. Medical physicists, on 
the other hand, in most countries are required to pass an examination. From the answers it cannot 
clearly be concluded, if OJT, itself, plays a part in professional re-recognition. 
 
 
 
 
_____________________ 
1 On-the-Job Training (OJT): a form of training in which the trainee works at a suitable environment where the 
facility or the infrastructure needed for OJT is available, under the supervision of an experienced 
supervisor/expert (hands-on experience) 
  
2 Work Experience (WE): time spent actively working within a specific practice gaining in-depth knowledge of 
the practice and experience in relevant RP issues 
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 3.   OJT Programmes 
 
3.1 Implementing OJT for the Education of RPE 
 
Two examples for OJT during education of QEs and RPEs were mentioned in responses to the 
questionnaire in more detail. 
One was the “University of Surrey Model” in Guildford, UK. This Master’s course in Radiation 
Protection and Environmental Protection includes 60 hours in radiation laboratories and an additional 
5-week specialised project under supervision, finalised by a one-day seminar presentation.  
Another form of OJT during RP education is conducted at the University of Cooperative Education 
(BA “Berufsakademie”) in Karlsruhe, which has integrated two interconnected parts: theoretical 
semesters with academic courses at the university and practical work semesters in the students 
company providing “the centre for on-the-job training”. The student is contracted by his employer 
and is thus both a full-time student and full-time employee. Phases of course work (theory) – 
normally of 12 weeks duration in a term of six months – alternate with periods of OJT of equal 
duration. A fixed programme with respect to topics to be trained and duration is agreed between the 
University of Cooperative Education and the cooperating companies, such as Forschungszentrum  
Karlsruhe, Biblis NPP or Paul Scherrer Institute in Switzerland. Interdisciplinary key topics for OJT 
in RP are due to a scheduled job rotation system. The participant’s achievements are recorded and the 
competence of the trainee is formally assessed after each OJT period. The final degree ‘Radiation 
Protection Engineer’ (BSc) is recognised additionally as RPO according to German regulations in 
most fields of industry, research and as medical physicist expert. Possible topics for OJT 
programmes, extracted from experiences with academic courses and existing training modules, are 
outlined in more detail in the ENETRAP WD.05 Report (see 
http://www.sckcen.be/enetrap/deliverables/). 
For the newly developed European Master in Radiation Protection (EMRP), a combination of theory 
and practice as OJT is foreseen. A pilot run will be lounged in September 2008 at the University 
Joseph Fourier in Grenoble, North Highland College in Scotland and Technical University in Prague. 
OJT presents as well an important part of the remodelled European RP Course (ERPC) with modular 
stile. The training scheme is structured around three modules, constituting the “Common Basis” and 
5 other sector specific optional modules (NPPs and Research Reactors, Waste Management and 
Decommissioning, Non-nuclear Research, Medical, and NORM) (Fig.1). Participants thus will have 
more flexibility to compose their own training in order to become “Qualified Expert”. It is possible 
by this way to customise a professional curriculum. 
The OJT period should have similar time duration like the training module itself. Training providers 
of modules of ERPC should as well take care for accompanying OJT, which might be done either 
adjacent to the modules or later in the participant’s home country. 
 
3.2 Implementing OJT for RPO 
 
“Practical Experience” as a precondition for acting as a RPO has been reported in the questionnaires 
in detail for the German Regulations and Guidelines. However it is not specified if OJT and/or WE 
according to the definitions are meant as no supervision is explicitly defined. Separate legal 
requirements for gaining the qualified competence in RP are fixed for the fields of Industry and 
Research, Medicine and Nuclear Technology.  
The minimum period of practical experience depends on the vocational education and the type of 
practice. It varies from some months for small sources up to two years for medical physicists and RP 
personnel in NPPs, and three years for medical therapy, which may be included in the physician’s 
professional training as a specialist in a specific therapeutic field (Medical Physicist). In addition, 
adequate education and task-specific training courses in RP are necessary.  
For a RPO as responsible RP person in German NPPs a minimum of 1 year OJT is obligatory. A 
fixed programme with respect to topic and time duration under supervision and final colloquium has 
to be completed. In addition, the successful participation in RP training courses from two weeks for 
RP Workers to two months for RPOs is necessary and is based on the degree of responsibility. In 
order to become a RPO in a NPP, the candidate must be a RP engineer and thus might be considered 
as RPE according to EU and IAEA standards. The duration of OJT and WE is one year in each case.  
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Figure 1: Modular Structure of the Remodelled European RP Course 
 

 
 
 
4. Experiences from OJT in the Pilot “European RP Training” Module on “Specificities of 
Waste Management and Decommissioning”  
 
Because of the expertise and the OJT facilities available, the Karlsruhe Training Centre (FTU) was 
chosen for the performance of Pilot Module 5 on “Occupational RP: Specificities of Waste 
Management and Decommissioning”.  
 
4.1 Course Description 
 
This practice-oriented training module was designed to meet the training needs for the European RP 
professionals such as Experts (RPE), Officers (RPO) and Qualified Experts (QE) who wish to 
improve and update their knowledge in RP with regard to Waste Management, Decommissioning and 
Transport of Radioactive Materials. The programme was designed according to the standardised 
ENETRAP syllabus.  
The first week of the training focuses on the theoretical knowledge ranging from Waste 
Classification to Incineration, from Legal Aspects for Decommissioning to Decontamination 
Techniques. Furthermore, Ventilation and Filtration, Safe Handling and Transport of Radioactive 
Materials are covered in lectures and laboratory exercises. Visits to Waste Management and Storage 
Facilities as well as to Facilities under Decommissioning at Forschungszentrum Karlsruhe complete 
the agenda.  
The second week addresses people acquiring practical on-the-job training as key element for E&T in 
RP. Particular emphasis was given on Clearance of Radioactive Waste, Operative Radiation 
Protection in the Central Decontamination Department and on Decommissioning Activities of a 
Research Reactor.  
Special features of the Training Course are active involvement of the trainees by means of 
workshops, case studies and OJT. The number of participants was strictly limited to ascertain an 
intensive supervision.10 participants from 8 different European countries followed the training event, 
5 of them being supported by the International Atomic Energy Agency IAEA in Vienna.   
For the lectures internationally recognised experts from Forschungszentrum Karlsruhe and other 
European organisations like ITU Joint EC Research Centre and SCK-CEN Belgium Nuclear 
Research Institute, but as well from the industry like the German Nuclear Power Plant Krümmel and 
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NCS Nuclear Cargo have been recruited.  
For each topic learning objectives have been defined and a manuscript was prepared. All materials, 
including copies of the presentation slides, were distributed to the participants as hard copy and CD 
Rom.   
Ad joint to the course director who was responsible for the overall organisation, experienced mentors 
were recruited for direct supervision within the OJT part.  
During the workshops and the OJT part participant’s progress and achievements were recorded on a 
checklist of topics and tasks. On successful completion of the training a certificate was issued which 
stated the time duration and topics learnt by the trainee.   
For quality control and for further improvement an evaluation questionnaire was provided to the 
participants. 
 
4.2 Results and Experiences 
 
It turned out and confirmed our previous experiences that acquisition to distribute the information, 
and financial aspects are most important issues in international training. Other items to be considered 
are: providing help with visa application for participants from non-EU Member States, assisting 
participants in finding hotel accommodation, providing detailed travel information, and arranging for 
a social event to make the group feel at ease and integrate into the social environment of the training 
institution.  
 
4.2.1 Acquisition and Financing 
 
The acquisition by electronic mailings and presence on web-sites in October 2007 did not lead to the 
desired response. Therefore, the training event scheduled for December 2007, was postponed to 9 to 
19 June, 2008. The additional period of time allowed for more effective acquisition. A flyer was 
designed (Fig. 2) and distributed to the EUTERP Platform country coordinators more than 3 months 
in advance of the training date. The information was additionally published on ENETRAP, EUTERP, 
CORDIS, CEA and ENEN web-sites. Moreover, the information was spread during the 2nd EUTERP 
Workshop in April 2008 in Vilnius. 
  
The training fee as originally fixed might have been too high for participants from financially weak 
Member States. Additional expenses for travel, accommodation and daily subsistence allowances 
have to be taken into account. A reduced two-week package price of 720 EUR as a special cut-rate 
arrangement for launching the course has been decided, further reduction of the training fee was 
exceptionally granted to IAEA and foreseen under certain circumstances on request. Both measures, 
more intense acquisition and reduced training fee have lead to the desired number of 10 participants. 
However if RP training is supposed to be performed on a self-sustainable basis, training fees at least 
in Germany cannot be less than 1000 EUR per training week in the average. This concerns especially 
OJT affording considerable manpower for sufficient supervision. Therefore, we recommend 
considering EU funding and training grants for trainees from financially weak EU countries.  
An additional incentive would be offering packages of training events followed by OJT on-site, 
minimising travel costs. A next event is foreseen for 2009 under the proposed FP7 ENETRAP II 
project. 
 
4.2.2 Experiences of OJT 
 
The following comments were mentioned in the participant’s questionnaires: 
-   Main strength: exercises, laboratory parts and case studies – exchange of experiences in OJT part  
-   Main recommendations for further improvement: mix theory with OJT – offer distinct OJT parts     
    for participants from authorities and plant personal for choice. 
 
In general, from the experiences of the OJT part of Pilot Module 5 and the feedback of existing OJT 
programmes at the University of Surrey (UK), University of Cooperative Education (Germany), PAN 
courses (The Netherlands) and participants of the Karlsruhe IAEA courses, it can be concluded that  
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Figure 2: Flyer for Acquisition Measures 
 

 
   -   OJT has become very well accepted by trainees.  
   -   OJT provides better chances for future job opportunities.  
   -   OJT increases international mobility. 
   -   OJT enhances the mutual exchange of practical experiences.  
However, it has been shown as well that OJT requires effective supervision of groups not bigger than 
5 participants and thus makes the event expensive when full cost estimation has to be taken into 
consideration. In addition the assessment of a group of international experts requires intuition in 
order not to discriminate countries special approach to regulations and performances. 
 
Institutions being willing to cooperate and being able to provide personnel are rare, especially as they 
need didactically well trained mentors. Additional problems arise from regulations and permissions 
to work in controlled areas. 
Here, we would like to give our sincere thanks to the Central Safety Department and its experienced 
crew and especially to Prof. Dr. Urban as Head for his help. 
 
5.  Conclusions and Recommendations 
 
A suitable qualification in radiation protection RP for responsible personnel must be in general a 
combination of theoretical knowledge, and the ability to practice RP. Competency and skills can only 
be obtained by appropriate OJT followed by a period of work experience WE. 
OJT requires a suitable environment where the necessary facilities and infrastructure are available. In 
addition, direct supervision by an experienced mentor is imperative. Therefore, opportunities and 
time for this kind of training are usually limited, last but not least due to financial considerations, as 
trainees usually require financial support. The responsibilities of host organisations and trainees must 
be fixed. The duration of OJT activities is typically several weeks up to several months and, in most 
practical cases, an additional period of time for gaining WE is obligatory. Assessments should be 
composed carefully not to discriminate countries having a special approach to regulations and 
performances.  
In WE training activities, employees actively work within a specific practice and gain in-depth 
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knowledge of the practice and experience in relevant RP issues. 
OJT should follow a scheduled programme with respect to topic, syllabus, learning objectives and 
time duration. A training plan based on identified practical competencies including a list of topics to 
be covered and tasks to be carried out should be prepared. A minimum requirement of OJT for each 
practice should be harmonised for all EU Member States. A period of several weeks to several 
months for an RPO and RPE, respectively, seems to be appropriate, as this is what is already being 
practiced by most institutions providing such E&T activities. This structure is also comparable to the 
IAEA’s approach and would help facilitate the mutual recognition. However, there should be room 
for flexibility for each practice. 
The participant’s progress and achievements should be recorded on a checklist of topics and tasks. 
On completion of the training, the competence of the trainee should be formally assessed, the 
purpose of which is to verify whether the participant has acquired competence in all the areas defined 
as the learning objectives of the training. To fulfil this purpose, the assessment could be done in two 
parts: 
-  Continuous evaluation by the supervisor during OJT (working report, training files, operational 
   records, OJT checklist), and 
-  Assessment of practical skills based on performance during daily routine operation. 
A format of the certificate should be defined in order to assure the recognition of OJT. 
 
OJT and WE should be fixed in its duration in accordance to educational background (e.g. in 
Germany) or to the type of practice (see IAEA) and risk level (e.g. in Italy).  
Since OJT is not available in some EU Member States (Cyprus, Malta, Lithuania etc.) and is often 
not or not comprehensively available for all practices in one country, a detailed list of institutes that 
could provide suitable OJT for foreign trainees should be established. Experiences could be provided 
as well by IAEA. This would facilitate OJT opportunities for young scientists, in particular from 
Central and Eastern European countries.  
In the revision of the EU Basic Safety Standards, RP E&T should be covered in a separate chapter 
that includes OJT. In the guidelines for implementing the BSS, OJT should be specified, e.g. content 
of OJT (syllabus, learning objectives), availability of necessary facilities and infrastructures as 
precondition for OJT, assessment of the competence of the participant, format of certificate, 
recognition of OJT, responsibilities of host organisation and trainees. 
 
 
This work has been supported by the EC, contract no. (FI60)-516529 
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