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Abstract. In Hungary, radiation protection training for radiation workers has been introduced in very early, just 

following the publication of the ICRP recommendation No. 26. Before that, in some of the institutions, radiation 

protection training was recommended for technicians and medical doctors working in nuclear medicine, X-ray 

diagnostic radiology and radiation therapy, as well as in some of industrial applications, but not on regular way. 

Since 1988, radiation protection training regulated by the Ministry of Health and required for all of the workers 

in radiation workplaces licensed by the authority the State Public Health and Medical Officers Service 

(SPHAMOS). Decree No. 16/2000. (VI. 8.) EüM of the Minister of Health on the enforcement of Clauses of the 

Nuclear Law CXVI/1996 regulates the radiation protection training of Radiation Workers (RW). Annex 4 of 

Decree sees radiation protection training and in-service training: „Persons performing conducted work in the 

field of the use of the nuclear energy and any other work within legal relationship shall be educated in training 

and in-service training at an interval of 5 years. 

Three levels of the training introduced; basic, extended and comprehensive, based on radiation risk related to the 

given job. 

Several institutions are involved in performing radiation protection training, such universities, scientific 

institutions, Regional Radiological Health Centers (RRHC) of SPHAMOS, private enterprises etc. All training 

course material is subject to accreditation. 

Most of the faculties of the universities involved in training of natural sciences and engineering provide subjects 

on the fundamentals of dosimetry, radiobiology and radiation protection within the courses of physics, 

biophysics, chemistry, biology, ecology etc. These courses take 5-10 contact hours per week on average. 

The members of the Hungarian Committee of EUTERP Platform summarize their broad experience collected in 

the past 20 year. 
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1. Introduction 

 

Training in radiation protection of radiation workers is widely accepted as one of major tools of 

optimization of radiation exposure in various applications of ionizing radiation. It could effect on 

exposures of workers, users of emitted radiation of radioisotopes or the electrically generated radiation s. 

In medical applications of ionizing sources, the training of personnel also effectively modifies, 

optimizes patient dose as desired by international and national regulations. Development in application 

of ionizing radiation requires revision of training material in an appropriate sequence, especially in the 

field of medical use. The high dose procedures as interventional radiology or cardiology require special, 

continual training for the staff members in order to optimize patient dose. To assure the free movement 

of Radiation Workers (RW) within the EU, training criteria and basic requirements in radiation 

protection education for Radiation Protection Experts (RPE), Radiation Protection Officers (RPO) 

should be harmonized, based on international professional consensus. The involvement and cooperation 

of radiation protection organizations is essential in this task. The International Basic Safety Standards 

for Protection against Ionizing Radiation and for the Safety of Radiation Sources (BSS) [1] established 

general requirements for training, experience and recognition, give safety orientation to national 

regulators. More over, the role of national participants of international forums and the national 

committees is essential tool of a successful solution of task we are facing.          
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2. Regulatory frame in Hungary 

 

Radiation protection training for radiation workers has been introduced in very early, just following 

the publication of the ICRP recommendation No. 26 [2]. Since 1988, radiation protection training 

regulated by the Ministry of Health and required for all of the workers in radiation workplaces 

licensed by the authority, the State Public Health and Medical Officers Service (SPHAMOS). The 

Order No. 7/1988 of Ministry of Health and Social Affairs [3] requires the necessity, demanded level, 

fitted to responsibility and risk, as well as the frequency of radiation protection training.  Before that, in 

some of the institutions, radiation protection training was recommended for technicians and medical 

doctors in nuclear medicine, X-ray diagnostic radiology and radiation therapy, as well as in some of 

industrial applications, but not on regular way. The present radiological health/radiation protection 

regulation, the Order No. 16/2000 EüM of the Minister of Health [4] regulates the radiation protection 

training for workers on a comprehensive way. 

 

3. Different levels of training and retraining courses   

 

According to the regulations, three levels of courses required for radiation workers; basic, extended 

and finally the comprehensive level. The required level of the training is related to the risk associated 

with the practice and the task. Regarding RP training, the Order of the Ministry of Health No. 16. of 

1996 regulates that: “Any working activity falling within the scope of the application of atomic energy 

can be performed only by a person who took part in radiation protection training and retraining of 

examination liability and successfully passed that examination, as detailed in Supplement 4. Untrained 

person is allowed to do the work under the supervision of another person with due qualification until 

the examination is completed but not exceeding one year.” Basic level radiation protection training 

shall be provided for those employees do not work with radiation sources. Extended RP training shall 

be provided to workers involved in medical, industrial, research application of open and sealed 

radiation sources, handling the source independently or supervising such practices. Comprehensive 

training required for radiation protection experts (RPE) who are designing the radiation protection of 

workplaces, also to whom are designing and performing or supervising radiation therapy. The 

requirement is the same for members of regulatory control, decision makers  in nuclear emergency 

management, as well as trainers and supervisors of extended and comprehensive training. Written 

examination shall be performed by the trainer, together with the invited representative of the Office of 

the Chief Medical Officer (OCMO). The training in radiation protection can be obtained in both the 

general in work and in special training branches of the higher education institutions.   

  

4. Minimum requirements for various level of RP training 

 

The responsibility in professional accreditation of the training materials is shared by the institutes of 

SPHAMOS. “The topics of the radiation protection training and retraining and the examination 

requirements on the basic level are to be accepted by the Regional Radiological Health Center 

(hereinafter Radiation Hygiene Centre) of the State Public Health and Medical Officer Service 

(SPHAMOS).... In case of extended and comprehensive education in radiation protection the list of 

trainers, the topics of the training and retraining, and the examination requirements are to be accepted 

by the Office of Chief Medical Officer of SPHAMOS, based on the proposals of the National 

Research Institute for Radiobiology and Radiohygiene.” The professional requirements of various 

levels of RP courses are the following: 

 

Basic level, 

1. Basic knowledge in radiation physics;      minimum 2 h 

2. Basic knowledge in radiation protection;      minimum 4 h 

3. Consultation;         minimum 2 h 
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Extended level, 

1. Introduction to radiation physics and dosimetry;     minimum 4 h 

2. Introduction to radiation biology;       minimum 2 h 

3. Radiation protection, dose limits, the system of regulatory control ;  minimum 12 h 

4. Nuclear emergency management;       minimum 2 h 

5. Exercise;          minimum 2 h 

6. Consultation;         minimum 4 h 

 

Comprehensive level, 

1. Introduction to radiation physics;       minimum 6 h 

2. Introduction to radiation biology;       minimum 6 h 

3. Radiation protection, dose limits, the system of regulatory control,  

radiation injuries, treatment of   radiation injured persons;    minimum 18 h 

4. Nuclear emergency management;       minimum 2 h 

5. Exercise;          minimum 4 h 

6. Consultation;         minimum 4 h 

 

5. Special radiation protection courses  

 

5.1 Paks Nuclear Power Plant 

 

The education and training activities at Paks Nuclear Power Plant (PNPP) are coordinated and 

performed in the Training Department. The programme was updated in 2005; especially the practical 

aspects were reinforced. Moreover, the formation is regularly updated depending on the modifications 

of the regulation and special courses can be organised in case of a special event on the site. Finally, the 

workers have the possibility to give their opinion on the content of the courses, which can sometimes 

induce a modification of the course. 

Non-RP workers education and training 

 

When a worker (contractor or not, irrespective of his speciality) arrives at the NPP for the first time, 

has receive a 2-day basic education, including a minimum of 2-hour education in radiation protection. 

11 topics (regulation, security, radiation protection, etc.) are treated. He has to pass an exam and 

receive a certificate at the end of the 2 days.  

As far as people who will not enter the controlled area are concerned, they only receive the basic 

training at the entrance of the NPP. 

For non radiation protection workers, who will enter the controlled area and perform a work involving 

nuclear risk, a further 3-days radiation protection education and training is required. This education 

and training is divided into 2 theoretical days and 1 practical day in the training centre. During this 

practical training, they will learn in particular how to use the radiation protection equipment. This 3 -

day radiation protection course is included in a 2-week education and training, during which the 

workers will receive job-related training, depending on the job the persons will have to perform at the 

NPP. These 2-week courses end with a nationally required examination (basic level RP examination). 

If the radiation protection examination is failed, it must be repeated at another time. In case if the next 

examination is failed, the worker must pass an oral examination under the supervision of a committee, 

which includes representatives from the General Training Section and the Radiation Protection 

Section. Following the unsuccessful oral examination, the worker is not allowed to perform an activity 

including a nuclear risk. 

Finally, self-supporting refresher courses in radiation protection code are provided every 2 years for 

the NPP workers and every year for the contractor, ending with an examination. 120 questions relative 

to the regulation and practices at the plant are provided in advance to the persons, wh o then have to 

answer correctly to at least 80 % of the questions. 
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RP worker education and training in radiation protection 

 

When the RP specialists or correspondents (non graduated employees of Radiation Protection Section 

and nominated workers) work for the first time at the plant, they first receive the same basic courses as 

the other workers. They also receive a special 2-week education and training in radiation protection, 

divided into the theoretical part and the practical part in the laboratories. At  the end, they must pass a 

special oral RP examination, in the presence of board, as extended level RP examination. 

Every 5 years, a 2-day refresher course is required for all RP specialists and correspondents, ending by 

an examination. 

After the extended level RP examination the graduated employees of Radiation Protection Section 

receive a special 3-week education and training in radiation protection, divided into the theoretical part 

and the practical part. At the end, they must pass a special oral RP examination (high, comprehensive 

level RP examination). Every 5 years, a 2-day refresher course is required for RP engineers ending by 

an examination. These three levels training and examination come from the Order No. 16/2000 

(VI.8.). of Minister of Health.  

The training centre 

 

The Paks NPP has an impressive training centre with most of the main components of a VVER unit. 

About 15 persons work full-time at the training centre. It is unique due to the fact that the components 

are exactly the same as those in the controlled area as they were supposed to be used in plants, which 

finally never operate. In particular, there are steam generators, a reactor vessel, half of a reactor vessel 

head, a primary pump, internals assembly, an isolating valve, a non destructi ve testing laboratory, 

electrical equipment, etc. 

These components are used for the practical training of the workers (contractors or not) at their arrival 

in the plant and for the refresher training courses once a year. A maximum of 10  persons (5 to 6 per 

component) can train at the same time. Moreover, these mock-ups are used to prepare maintenance 

works, to validate new techniques, new components and new devices in an ALARA perspective.  

 

5.2 Subjects and courses related to radiation protection in Hungarian universities 

 

Radiation protection is basically related to nuclear physics, human biology, physical - and 

radiochemistry, but has some “contact points” with military, social and economical sciences as well. If 

a national higher education system provides a separate university faculty for either “nuclear science” 

or – more frequently – “nuclear engineering” several subjects covering the topics of health 

physics/radiation protection are offered as parts of the major course. This is not the case in Hungary. 

Instead, radiation protection is taught at universities where ionizing radiation is applied and thus its 

health effects should be explained and accounted for.  

 

University courses and its orientation 

 

In the past years the Hungarian higher education system experienced a major change as the country 

joined the Bologna Process. Since the signing of the Bologna Declaration in 1999, the partner 

countries have gradually been moving toward a two-phase system of separate bachelor’s (BSc) and 

master’s degrees (MSc). As an obligatory part of this process, Hungary phases out the traditional 

“long first degrees” one phase system. In addition to the introduction of the BSc – MSc structure and 

its temporary co-existence with the traditional educational scheme, PhD programs and various types of 

graduate education are also present in the profiles of Hungarian universities. As a logical consequence 

of these modifications, new courses and “core subjects” are introduced, nevertheless the situation of 

radiation protection-related subjects do not show fundamental changes.  

Generally a subject means a series of lectures and – possibly and desirably – laboratory and/or 

calculus exercises, it normally takes one or two academic semesters. The value and degree of 

difficultness of a subject is expressed with a credit number. In keeping with the general practice of 

two-phase academic scheme subjects are categorized as compulsory and elective ones. The former 
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type is compulsory for all students of a faculty course; the latter belongs to certa in specializations only 

(“branches” in the Hungarian academic terminology.)  

Considering about 50 subjects of different names at 11 different Hungarian universities, a “universal 

curriculum” can be deduced as follows: 

 

I.  Dose definitions 

II.  Biological effects of ionizing radiations 

III.  Scientific bases of the regulatory system 

IV.  Components and sources of dose exposure 

V.  Measurement and calculation of doses 

VI.  Protective actions against population, workplace and accident doses  

 

Main types of undergraduate (BSc and one phase) and graduate (MSc, special post-gradual and PhD) 

university courses where radiation protection is taught are the following:  

- Engineering (chemical, mechanical, environmental) – Type “Eng” (see Table 1 below) 

- Medical – Type “Me” 

- Science (physical, chemical, geological etc.) – Type “Sc” 

- Military – Type “Mi” 

- Others (agriculture, forestry etc.) – Type “O” 

 

6. Radiation protection expert, radiation protection officer  

 

The standardization of terminology concerning the special tasks o f radiation protection professionals is 

a current item of workshops and conferences. Terms like qualified experts, medical physics experts, 

radiation protection workers, radiation protection officers and radiation protection experts are 

regularly defined and re-defined. The training and in-service training of radiation protection workers, 

experts and officers (the two latter professions are not completely distinguished in Hungary) has a 

three-level national system: basic, extended and comprehensive degrees are to be obtained depending 

on the positions and job type of the experts. It is of course that extended and comprehensive courses 

can be based on appropriate university subjects, however, practical, legal and regulatory aspects 

should be emphasized. About half of the universities having radiation protection in their curricula 

offer training courses for professionals. In addition to them, students who attend a whole series of RP 

subjects are entitled to sit for an appropriate extended level “RPE” examination as an integral part of 

their graduation. About 20 % of new degrees are obtained this way. Data are summarized in Table 1 

below together with the academic features described above.  

 

Table 1: The various types of pertinent university courses and subjects a re summarized  

 

University Type Students of 

RP subjects 

RPE/RPO 

courses 

Diploma 

thesis in RP 

RP PhD 

programs 

BME Budapest Eng 50-80 Yes 1-3 1-2 

DE Debrecen  Sc 10-20 No 2-5 1-2 

ELTE Budapest  Sc 10-15 Yes 2-4 - 

SE Budapest Me 70-80 Yes 2-5 1-2 

SZTE Szeged  Sc, Me 5-10 Yes 1-2 - 

PE Veszprém  Eng 15-20 Yes 5-7 1-2 

ZMNE Budapest  Mi 15-20 Yes 4-6 1-2 

SZIE Gödöllő O 25-30 No 1-2 - 

PTE Pécs Sc, Me 15-20 No 1-2 - 

KE Kaposvár Me 10-15 No 1-2 - 

NYME Sopron O 15-20 No 2-4 - 

 

Figures in the table cells mean students per year for the appropriate courses and programs. Separate 

columns indicate the frame figure of BSc and traditional “one-phase” students attending RP subject 
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courses, diploma theses in RP per year, PhD school applicants for RP programs and the presence or 

absence of separate RPE/RPO training at the appropriate university. 

 

7. Conclusion 

 

In general, radiation protection training system established in Hungary during the past twenty years 

proved its proficiency in various fields of application of ionizing radiations. In spite of efficiency, 

some kinds of weaknesses aroused. To solve the problems, the radiation protection education system 

should be developed: more detailed specialization of the theoretical and practical training materials, 

strengthening of the examination level, improve of competency of lecturers.  

 

Finally, to assure the free movement of Radiation Workers (RW) within the EU, training criteria and 

basic requirements in radiation protection education for Radiation Protection Experts (RPE), Radiation 

Protection Officers (RPO) should be harmonized, based on international professional consensus.  
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