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Abstract. The aim of this paper is to present the recognition system of the education and training in the field of 
radioprotection based on the examination system and the software solutions adopted by the regulatory authority in 
Romania. 
The Romanian Radiation Protection system is in place since 1950, when the first nuclear research reactor was built 
and activities involving radioactive sources started to be developed, and several developing phases were passed 
through. Linked to the Romanian Radiation Protection system an Education, Training and Recognition system was 
developed.   
The recognition of the competencies achieved by the personnel in the framework of the education and training 
system consists in obtaining a work permit. It is mandatory at least for the radiological safety officers to posses a 
work permit granted by the Romanian Regulatory Body (CNCAN) based on an examination of the radioprotection 
knowledge. The examination consists in solving a questionnaire on radioprotection and legislation issues. Each 
participant receives a questionnaire with 60 questions and has to solve it in a time limit of one hour. 
In 2007 the examination system has been improved by authors who designed a software and a database which 
contains all the questions and answers with related explanations. For each examination session the software 
generates randomly for each participant the examination questionnaire. More than 2000 questions and answers 
from the database are published on the web site of CNCAN for different fields of ionizing radiation applications. 
Moreover the generated questions and participant’s answers are registered in order to perform the further analysis 
and review.  
The result is an objective and transparent examination system which encourages the continuous training and 
retraining. 
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1. Introduction 
 
The Romanian Education and Training System in Radiation Protection is in place since 1950, when the 
first nuclear research reactor was built. The first Romanian Law on the safe deployment of the nuclear 
activities was published in 1974 and since then, within its provisions, it is mandatory for the personnel 
involved in practices which use the radiation sources to posses a work permit granted by the Romanian 
Regulatory Body based on an examination of the radioprotection and legislation knowledge. 
 
The improving of its Education and Training System and the harmonization of the recognition system 
with the European requirements is among Romania’s priorities. The requirements for education, training 
and recognition of the competencies in radiation protection are provided in the specific regulations, 
"Norms for granting the work permit and for recognizing the qualified experts", approved by CNCAN’s 
president order no. 202/2002 and published in Official Gazette of Romania no. 936/2002 [1]. 
 
2. The Examination System on Radiation Protection 
 
 
The obligation of the authorization holders for using in the deploying of the practices involving 
ionizing radiation sources only the personnel who have a proper work permit is required by the Law 
no. 111/1996 on the safe deployment, regulation, authorization and control  of the nuclear activities[2]. 
 
The system for the recognition of the competencies is based on an examination and consists in 
obtaining the work permit granted by Regulatory Authority (CNCAN), at least for the radiological 
safety officers [3]. The work permits are classified on three levels (level 1 for Radiation Workers, 
level 2 for Radiation Protection Officers and level 3 for Radiation Protection Qualified Experts and 
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Medical Physicist Experts). The examination system described below is applied for obtaining a level 2 
work permit.  The work permit is valid for a time limited period of 5 years. According to the law’s [2] 
provisions the work permit can be suspended or withdrawn by CNCAN in all the cases when the 
issuer finds that the holder failed to observe the radiation protection specific regulations in force. 
 
There are eight sectors of work/ domains of applications defined: 
 

• X-ray generators; 
• Accelerators, Nuclear installations; 
• Sealed sources; 
• Unsealed sources; 
• Complex; 
• Nuclear raw material; 
• Transport of radioactive materials; 
• Low radiological level associated with the practice 

 
The examination consists in solving a questionnaire on radiation protection and legislation issues. 
Each participant receives a questionnaire with 60 questions and has to solve it in a time limit of one 
hour. For each question is written a set of five possible answers, only one of these being correct. The 
exam is passed if the participant fulfils the requirements related to radiation protection, legislation and 
practice knowledge and correctly fills 80% of the questions. 
 
Until 2007 there were only few types of questionnaires for each domain of applications. Starting with 
2007 a more elaborated examination system was developed by authors. The objective was to have a 
more transparent and impartial system of examination. A database containing questions with answers 
and a software application (named “Tests Generator”) to manage this database were developed by the 
authors. 
 
 
3. Database and Software Application 
 
The database was designed in MS Access as a medium accessible for more users. Taking into account 
that the questions may contain symbols and equations and the correct answers are followed by 
explanations which may also contain equations, tables and figures it was decided that these fields to be 
Word documents included in MS Access (OLE objects). The problems for editing accessibility and 
those for formatting text (Rich Text) were solved in this way. 
 
Figure 1: The "Tests" Database 
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The examination procedure is provided in the Norms for granting the work permit and for recognizing 
the qualified experts [1]. According to these provisions every exam questionnaire must have 60 
questions from three main topics: the basis of radiation protection (20 questions), the basis of 
legislation (20 questions) and the specific operational radiation protection (20 questions). Therefore, 
three tables in the database (Table 1, Table 2 and Table 3) have been created to contain all questions, 
answers and explanations for each of these topics (Fig. 1). There are a total of 2034 questions 
available with their correspondent possible answers and explanations; the process is ongoing for 
developing and improving. 
 
The work permits are granted for one of the domains of applications written above. Each domain is 
divided into few sub-domains. Thus, the exam questionnaire is specific for each one of 24 sub-
domains. For each sub-domain the database contains tables with specific references to questions from 
general tables (Fig. 1). 
 
All the questions and answers with related explanations for each sub-domain are published on the web 
site of CNCAN, in order to be available for the candidates to prepare themselves for the exam. 
 
The examination questionnaire is randomly generated for each participant by the “Tests Generator” 
software application (Fig. 2). 
 
 
Figure 2: The main window of the “Tests Generator”application 
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The software application manages the procedure for editing the examination forms and performing 
supplementary tasks. The procedure consists in: 
 

• input of the participants list with their work domains, sub-domains and personal data 
• input of the names of the examination commission members 
• automatically generating (the questions randomly chosen) and printing the all test 

questionnaires, the personalized forms to be filled by participant and the list of correct 
answers to be used by examination commission (Fig. 3) 

• manually record of tests results (answers) for subsequent analysis 
• retrieving all questions and answers with explanations, for each sub-domain, in order to be 

published on the web site 
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Figure 3: The output forms (questionnaire, form to be filled, list of correct answers) 
 

 
 
The output questionnaire is a MS Word file that is printed and then saved for archiving purpose. 
During generating randomly test the identification number of each question is registered in a special 
database named "Results". The examination outputs, i.e. the correctness of each answer and the test 
results, are recorded (manually) for each participant (Fig. 4). 
 
Figure 4: The “Results” window  
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The "Results" database is used in order to perform the further analysis and reviews regarding 
published questions and answers. The software export statistical data of these results in MSExcel 
format (Fig. 5). The output file contains all unique identification number of the questions, the number 
of their occurrence, the number of wrong answers and the percent of wrong answers (sorted 
descending by the last). 
 
 
Figure 5: The statistical data of results  
 

 
 
The assessment consists in the identification of questions with high percentage of wrong answers and 
to observe what the causes are: 

• too high level of difficulty for a question 
• the text of a question seems to create confusion 
• the correct answer needs more explanation in the “Correct answer with explanation” section 

published on the web site 
 
 
4. Conclusion 
 
The examination system based on the computer randomly test generation is an objective and 
transparent examination method which encourages the continuous training and retraining. It was very 
welcomed by participants. Future developments could be redesigning it in a web interface so it can be 
accessible by internet for self-training or maybe for online long-distance exams. 
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