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ABSTRACT 
In this paper we would like to present the actual status of the education in the nuclear engineering field at 

"POLITEHNICA”  University Bucharest (RO), Power Engineering Faculty, Nuclear Power Plant Department, and also 
the efforts of integration of the educational system of Romania into the international system and the development of new 
concepts concerning the education of the new specialists generation. 

INTRODUCTION 

The story of the Romanian nuclear power program 
goes back to the first contact with suppliers in the 1960's. 
A joint team prepared a feasibility study that led to the 
decision that the CANDU 6 nuclear power plant (NPP), 
design of Atomic Energy of Canada Limited (AECL) 
would be the basic plant upon which Romania was to 
build its nuclear program. The Romanian nuclear power 
program started and has been developed around the NPP 
site at Cernavoda, in the southeast area of Romania, on 
the right side of the Danube River, about 160-km east of 
Bucharest. The nuclear site was developed for five 
CANDU 6 units of the 700 MWe capacity each. 
Construction works for Unit1 started in 1980 and 
commercial operation started on December 2, 1996. 
Cernavoda Unit1 is operated with successful and provides 
approximately 10% of the electricity requirements of 
Romania. Unit 2 is also in an advanced state of equipment 
installation and is more than 40% complete. With NPP 
Cernavoda project was developed an industrial support 
structure represented by Nuclear Fuel Plant in Pitesti and 
the Heavy Water Plant in Drobeta-Turnu Severin. The 
R&D activities was provided by the Nuclear Research 
Institute - ICN Pitesti and the Center for Nuclear Projects 
Engineering and Technologies - CITON Bucharest.  

Most of specialists who works in NPP Cernavoda and 
nuclear research centers are graduates of  "Politehnica" 
University Bucharest (PUB). The PUB , Power 
Engineering Faculty , NPP Department is the single 
educational institution in Romania what provides 
engineers in nuclear field. 

HISTORY 

“POLITEHNICA” University from Bucharest is the 
most important high technical education office in 

Romania.  In 1956 it was set up the Power Engineering 
Faculty and in 1966 the Nuclear Power Plant Department 
(NPP Department) as part of the same faculty. Starting 
with its first promotion in 1970 and till now about 750 
nuclear engineers graduated the NPP Department. The 
average number of the students on a cycle is about 20-25. 

PRESENT SITUATION 

Engineering and science education for nuclear power 
has a tradition of 30 years in PUB. The university has 
integrated the nuclear subjects into their engineering 
curricula and builds up Nuclear Power Plant Department 
into Power Engineering Faculty. A commission for 
educational planning, in which representatives of the 
Educational Ministry and the university staff work 
together, elaborates a long-term plan for the overall 
educational activities, permanently adapts this plan and 
calculates the budget for education.  

Our faculty has close connections with industry 
(including the nuclear industry) because: 
• Most of the professors in the engineering faculties 

worked in industry before entering the university, and 
maintain contact with their former organizations; 

• The department carry out contract research for 
industry, including research in nuclear areas; 

• Practical work in industry of students as prescribed 
by the faculty and diploma work initiated  by 
problems of industrial firms and sometimes 
performed in industry, leads to co-operation; 

• Scientists from industry teach at universities as guest 
lecturers. 

The present departmental staff consists of 6 Ph.D. 
professors, 4 assistant professor and 2  Ph.D. associate. 
The members maintain close contact with professional 
associations to keep informed about current  



 

 

developments in the various engineering branches  and 
about the manpower and qualifications required. 

The program of study leading to the Nuclear Engineer 
Degree at the Power Engineering Faculty, PUB, was 
designed to cover the following requirements: 

(a) OBJECTIVES. To produce engineers trained not 
only for applications to different topics related to 
the use of nuclear energy but also for research, 
development and design. 

(b) AREAS. The main areas are: 
- nuclear reactors 
- project management and design 
- nuclear materials and fuels 
- safety and radiation protection 
- thermal aspects of nuclear installations 
- instrumentation and control 

The programme is oriented to providing a broad 
knowledge on nuclear engineering. To enter at the PUB 
each student must successfully pass a special examination. 
The programme is divided into 10 semesters ( 5 years). 
Lectures are given for 14 weeks and one month is 
dedicated to examinations (for each semester). First two 
years are required for background notions and are 
common for all students in our faculty. University studies 
covering the following subjects: mathematics, mechanics, 
heat, electricity , chemistry, etc.. The rest of semesters are 
necessary for specialized courses.(see TABLE 1) 

At the end of their studying the students have to 
present a final thesis (diploma work) on a subject chose 
by them from the nuclear field. During the studying for 
the final thesis , some students have access at the nuclear 
research centers (CITON and ICN Pitesti). The practical 
activity lasts 3 weeks at the end of every school year and 
it takes place in different power institutions . In the fourth 
year the students have the practical activity at Cernavoda 
nuclear power plant. 

Starting fall ' 97 at the Power Engineering Faculty of 
PUB was accredited Radioprotection and Nuclear Safety 
Master education, as a result of co-operation and 
assistance offered by TEMPUS-SENECA programme. 
The purpose of the TEMPUS -SENECA programme, 
started in 1996, consists in the development in higher 
education system of courses and educational methods 
corresponding  to master education in the field of 
Radioprotection and Nuclear Safety. Field specialists from 
Romania and UE countries were involved to establish the 
profile and the curricula of new courses. The MS who will 
graduate Radioprotection and Nuclear Safety courses 
could have the following competencies:  
• to supervise and control nuclear activities; 
• to implement optimal solutions in areas of radiation 

protection and nuclear safety; 
• to analyze an hypothetical nuclear accidents; 
• safety analysis; 
• risk and reliability analysis 
• off-site emergency planning and response to nuclear 

accidents. 

The fall / spring semester curricular activity will have 
a weekly budget of 14 h classes and 14 h individual study. 
The students may specialize in two directions : 
Radioprotection and Nuclear Safety. 

The curricula have a modular structure offering to 
students both basis general education in the field and 
solid, deep knowledge in the major. This way students 
could be selected not only from NPP Department, but also 
from different other departments of PUB or other 
universities. 

The first module contains courses which help all 
students to reach an appropriate base of speciality 
knowledge, despite their previous belonging to PUB or 
other universities. It has a 39% weight in the total balance 
of this balance of this master education. The second 
module, with a weight of 18%, appeals to all students. The 
third module is split on the two directions of 
specialization. The syllabus is presented in TABLE 2. 
The curricula were established according to faculty 
internal requirements and in accordance with the 
European standards of corresponding master education 
from France, Belgium, Spain and Germany, as well as 
IAEA regulations. The progress beginning fall '97 of the 
master courses required develop, modernize and provide 
the material basis consisting in auditoriums, laboratories 
and scientific endowments.  

The main objective of the actual TEMPUS-SENECA 
programme was to create and endow the Radioprotection 
laboratory, with a financing of 85000 ECU. These funds 
were exclusively dedicated to acquisition of the apparatus 
required by the laboratory appliances and works, as well 
as of the experimental  data basis computers. In the 
Radioprotection laboratory were provided 7 experimental 
stands on which can be performed 18 experimental works. 
The list of experimental stands and works is shown in 
TABLE 3. 

The material and didactic grounds at the students 
disposal is modern and diverse. There are four modern 
labs at the Power Engineering Faculty: Dosimetry and  
Radioprotection, Simulation of Nuclear Processes and 
Installations, Reliability and Maintenance, Thermal 
Measurements. The students work in other labs too from 
PUB, as: Chemistry, Physics, Electrical Equipment, 
Mechanical Power Equipment, Materials Structure and 
Nondestructive Control.  

The access at the information is diverse. As part of 
PUB, there is a main library and some more libraries 
specialized in different fields (mechanical, electrical, 
chemical, etc.). The NPP Department has its own library 
with books, revues and proceedings from nuclear field. 
All the labs from Power Engineering Faculty are 
connected at internet.  

FUTURE NEEDS 

In point of the new orientation of the high nuclear 
education it’s necessary to correlate the Romanian system 
with the international one. 



 

 

TABLE 1. Shows the nuclear engineering curricula at "POLITEHNICA" University of Bucharest 
 
1st year  

SUBJECT MATTERS 
Examinations(E)/Colloquia(C)/Projects(P) 

Total hours 
Course                 Labs 

1.   Mathematical Analysis  (E) 84 56 
2.   Linear Algebra.Analytical Geometry (E) 56 56 
3.   Computers Programming (E) 42 28 
4.   Computers Programming (C) 14 28 
5.   Chemistry (E) 28 28 
6.   Materials and Technology of Materials (E) 56 14 
7.   Special Mathematics  part I (E) 42 28 
8.   Mechanics (E) 56 28 
9.   Physics part I (E) 42 28 
10. Descriptive Geometry and Drafting  (C) 28 42 
11. Foreign Language (C) - 56 
12. Practical Activity in the Profile Informatics (C) - 60 

 
2nd year  

SUBJECT MATTERS 
Examinations(E)/Colloquia(C)/Projects(P) 

Total hours 
Course               Labs 

1.   Special Mathematics  part II(E) 28 14 
2.   Physics part II (E) 28 14 
3.   Electrotechnics -  Fundamentals (E) 84 70 
4.   Thermotechnics - Fundamentals (E) 84 56 
5.   Hydraulics - Fundamentals (E) 84 56 
6.   Numerical Methods in engineering (C) 28 28 
7.   Materials Strength (E) 28 28 
8.   Materials Strength (C) 28 14 
9.   Philosophy (C) 28 - 
10. Machine Parts and Mechanisms (E)  56 28 
11. Probabilities and Mathematical Statistics  (C) 28 28 
12. General Technological Practical Activity   (C) - 90 

 
3rd year 

SUBJECT MATTERS 
Examinations(E)/Colloquia(C)/Projects(P) 

Total hours 
Course               Labs 

1.   General Energetics (C) 28 14 
2.   General Economics (C) 28 14 
3.   Electrical and Electronic Measures (E) 42 28 
4.   Electronics (E) 42 14 
5.   Electrical Machines  (E) 84 28 
6.   Heat and Mass Transfer (E) 56 28 
7.   Turbomachines (E) 42 28 
8.   Non-electric Dimensions Measurement (E) 28 28 
9.    Electrical Equipment  (E) 28 28 
10.  Nuclear Energetic Processes and Dosimetry (E)  56 28 
11.  Nuclear Materials  (C) 28 14 
12.  Steam and Gas Turbines  (E) 56 28 
13.  Psichology (C) 28 14 
14.  Practical Activity - Energetics Profile   (C) - 90 

 
 
 



 

 

4th year 

SUBJECT MATTERS 
Examinations(E)/Colloquia(C)/Projects(P) 

Total hours 
Course               Labs 

1.   Tubes Systems (E) 42 14 
2.   Thermo and Hydro Part of Power Plants  (E) 42 28 
3.   Nuclear Reactor Theory  (E) 70 14 
4.   Nuclear Reactor Theory  (P) - 28 
5.   Thermal Processes and Equipment in NPP (E) 98 42 
6.   Thermal Processes and Equipment in NPP (P) - 14 
7.   Nuclear Reactors Engineering  (E) 42 28 
8.   Automatic Adjustment Theory  (C) 28 14 
9.   Steam and Gas Turbine (P) - 28 
10. Nuclear Power Plants (E)  56 14 
11. Electrical Part of Power Plants  (E) 28 28 
12. Reliability and Maintenance (E) 42 14 
13. Optimisations in engineering (C) 42 14 
14. Economical Engineering (C) 28 28 
12. Practical Activity in Nuclear Area   (C) - 90 

 
5th year 

SUBJECT MATTERS 
Examinations(E)/Colloquia(C)/Projects(P) 

Total hours 
Course               Labs 

1.   Industrial management (C) 28 14 
2.   Nuclear Power Plants (E) 56 14 
3.   Nuclear Power Plants (P) - 28 
4.   Electrical Part of Power Plants (E) 28 - 
5.   Electrical Part of Power Plants (P)  - 14 
6.   Safety Systems and Control of NPP (E) 56 28 
7.   Electrical Networks and Systems (C) 42 14 
8.   Energy, Society and Environment (C) 28 14 
9.   Simulation of Processes of Power Plants (E) 28 14 
10. Microprocessors and Process Computers (C)  28 14 

 
TABLE 2.  This table shows  Radioprotection Nuclear Safety Master Syllabus 

Module Symbol Course denomination Fall 
Course 
                  Labs 

Spring 
Course 
                    Labs 

1 I1 
I2 
 

I3 
I4 

Nuclear Physics and Radiochemistry Elements 
Nuclear Reactor Theory Elements. Control and command 
Heat Transfer in Nuclear Reactors 
Nuclear Power Plant Installations. Equipment and 
Systems 

 2                   1 
 2                   1 
 
 2                   - 
 3                   - 

-                      - 
-                      - 
 
-                      - 
-                      - 

2 C1 
 

C2 

Nuclear Materials. Waste Management. NPP 
Decommissioning 
Modelling of System Reliability and Safety 

-                     - 
 
2                     1 

3                     - 
 
-                       - 

SN1 
 

SN2 
 

SN3 

NPP Installation Functioning Simulation and Modelling 
Probabilistic Evaluation of PSA and PSI in Nuclear 
Installations 
Human Factor in Nuclear Safety. Environmental impact. 
Standards and Regulations 

 -                     - 
 
-                      - 
 
-                      - 
                            

2                      2 
 
2                      2 
 
3                      - 

3 

RP1 
RP2 
RP3 

Radioprotection 
Nuclear Radiation Impact and Effect on Environment 
Radioprotection in Professional Exposure Conception. 
Public Exposure. Accidental Exposure 

 -                     - 
 -                     -  
 -                     - 

2                      2 
3                      1 
3                      1 



 

 

TABLE 3. Shows the list of experimental stands in Radioprotection Laboratory 
 

1.1.  Neutron activation. Neutron detection 
1.2.  Obtaining of radiaoctive isotopes by neutron activation. Activation curve 
of V and Al. 
1.3.  Geiger-Muller detection. Detector efficiency. Study of  resolution time 

1. 
Neutron and radiation detection 

1.4.  Determination of isotopes T1/2 
2.1.  Study ob beta spectrum. Absorbtion in water 
2.2.  Beta retroscattering radiations 

2. 
Interaction of beta radiation 

with water 2.3.  Determination of thin layers thickness by beta radiation retroscattering 
3.1.  Gamma radiation interaction in a NaI detector. Impulse spectrum 
3.2.  Determination of attenuation coefficiency for materials 

3. 
Gamma interaction 

3.3.  Determination of fluids levels by gamma radiation  
4.1.  Determination of nature and activity of unknown sources 4.Gamma spectroscopy 
4.2.  Internal doses evaluation. Surveillance o internal contamination 
5.1.  Measurements oof external exposure with detection devices used in 
dosimetry. Stilodosimeters. Ionisation portable chambers 

5. Doses measurements. 
Surveillance of professional 

exposure 5.2.  Thermoluminiscence dosimeters 
6.1.  Manipulation of closed and opened sources 6. Measurements of superficial 

contamination 6.2.  Measurements of activity in accidental conditions with liquid substances 
7.1.  Contamination measurements of residual water from stockage pool 7.Earth, air and water 

contamination measurements 7.2.  Measurement of radioactive background for environment 

 
The first changes were made by the credit 

accumulation system which is used by the students who 
study 5 years at the NPP Department. By this system the 
students can choose the optional courses more easily 
(there are some obligatory courses and some optional). 

At the same time, the teachers have started to adjust 
the traditional methods (including lectures, tutorials and 
structured laboratory sessions) to the new educational 
requests. The teaching program is designed according to a 
curriculum and centred on the trainer. Contemporary 
methods include self-education strategies, and use tools as 
videos, computer simulation, multi-media interactive 
programs and workshops. The learning program is 
designed according to required learning outcomes and 
centred on the student. Which methods are used in nuclear 
engineering? I think a combination of the traditional 
teaching tools of structured practical activities, tutorial 
sessions and lecturing, of a good quality with clearly 
defined learning  objectives , can provide effective 
learning, especially at the high level, of course, in 
combination with contemporary methods. 

One goal of the NPP Department is to spread and 
development the master in radioprotection and nuclear 
safety fields. Our purpose is to acquire skills to all the 
people which working with radioactive sources. 

We have lack of skilled staff in medical dosimetry 
field, in monitoring the level of radiation in our 
environment, in management of nuclear accidents. Living 
up the Romanian legislation to the one of UE includes 
clear settlement about theoretical and practical training of 
the persons involved in nuclear field. 

The current characteristics of the educational system, 
in the industrial, nuclear and medical fields, taking into 

account the introduction of new technologies and new 
organizational procedures, have contributed to the need 
for investment in order to improve their humans 
resources. For these reasons, the key issues for the coming 
millenium regarding our educational system is concerned 
are as follows: quality, innovation, ability to adapt to 
change, management of participation, integration of 
appropriate technologies. 

All enterprises must make a significant  effort to 
adapt the qualification of their resources to the new 
circumstances, in order to ensure an adequate level of 
professionalism and competitivity. Along these lines, 
training is one of the most effective means for achieving 
this adaptations. But, it would be a mistake to limit 
training to an occasional actions (general 
recommendations, accreditation, etc.) and if we do not 
consider training to be a permanent function in the 
university level, which is intended not only to train 
personnel in the use of equipment or in the mastery of 
concrete tasks for a given job, but also to generate change 
in attitudes and priorities. This can only be possible 
through the use of self-training. It would be impossible to 
envisage self-training without a clear desire on the part of 
the individual to learn or to change. Continuing education 
cannot take place without active involvement on the 
learner’s part. Continuing education as such depends only 
on the professionals themselves. 

Distance learning is one form of self-education which 
provides opportunities for those people who are unable , 
for different reasons, to attend conventional learning 
institutions. Such reasons may include distance from a 
training center or geographical spread of potential 
participants. In addition it can provide a cost effective 



 

 

method of providing vocational education to groups of 
people or to individuals, enabling them to become more 
effective in the work place and provide them with 
enhanced career opportunities. In developing countries 
access to any type of education is a privilege, and lack of 
educational opportunities is one of the major problems 
being faced in the implementation of radiation protection 
management programs. More particularly suitable 
vocational education in nuclear field may not be available 
locally . Distance learning can make training in radiation 
protection available to those who need the training but are 
denied access for whatever reason. Trainees can learn 
while working, causing minimum disruption to their 
workplaces and families, and may in fact receive valuable 
on-the-job training which enhances and reinforces their 
studies.  

CONCLUSIONS 

On the threshold of the 21st Century one of the 
important challenges which has always faced the nuclear 
community is that of the adequate education and training 
of personnel. It was observed that the level of efforts and 
resources  devoted o nuclear appears to be decreasing in 
many countries, obviously in Romania. This trend, which 
affects university-level degree programms in nuclear field 
and scientists, is seen with concern, because it could 
eventually have detrimental effects on the standards of 
protection and economic and social consequences, due to 
the progressive loss of needed expertise and facilities. 

The present debate has showed to you the actual 
level of the romanian high education in the nuclear field 
and the direction to which our education is changing. 
Our department is open to any proposal project to 
harmonize our knowledge with our collegues from other 
countries. 

Futhermore, we believe that the university is and will 
be the core of the development of a new generation of 
experts in every field and more in the nuclear one. We 
hope the new millenium to bring a real partnership 
between the educational institutions and the industrial 
partners as the new generation could really be involved in 
nuclear sector development. 
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