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ABSTRACT  
 

Romania is in a comprehensive process with a view to joining the EU in 2007, efforts 
are currently made in order to achieve compliance with its commitments assumed during the 
negotiation process. Taking into account the fact that the nuclear sector represents an 
important area within the national economy on which relies the overall development of the 
country, all Romanian institutions and organizations involved in the field develop activities 
focused on meeting the EU criteria. 

Among the main objectives that will be attended by different actors involved in nuclear 
sector in Romania is the necessity to develop and strengthen the staff skills related to 
operating nuclear equipment, safety assessment analyses, commissioning of nuclear 
installations and radioactive waste management.  

So that it was taken the initiative of developing a comprehensive human resources 
development program in nuclear technology, starting with a new and modern curricula in 
nuclear power systems teaching in the University POLITEHNICA of Bucharest.  

1 INTRODUCTION 

During more than 50 years of activity, the Power Engineering Faculty continuously 
shaped its training system according to Romania needs and their dynamic, while its standard 
is competitive with the one in the developed countries. Department of Nuclear Power 
Engineering trains the high quality specialists for the national field of power generation out of 
primary energy resources, power transmission and distribution to the consumers throughout 
the country. 
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From our experience, the number of applicants (students, continue training, post-
graduated courses) depends on the government policy on nuclear power option and economic 
situation. 

At this stage, an international co-operation in nuclear education and training is 
necessary to keep the technology at its highest level and requirements. Each has to keep his 
expertise, but at the same time, share his knowledge with others. 

 

2 DEVELOPMENT OF THE NUCLEAR FIELD IN  ROMANIA   

 
Romania is party to the Convention on nuclear safety, Joint Convention on the safety of 

spent fuel management and on the safety of radioactive waste management, Convention on 
early notification of a nuclear accident concluded under International Atomic Energy Agency 
auspices. The accomplishment of the commitments assumed for the application of these 
conventions represents a permanent priority for the governmental organisations with 
responsibilities in the field. 

In this respect the Strategy of Development of the Nuclear Field in Romania present the 
Premises and conditions for the development of the nuclear field, National Nuclear Program 
and an Action Plan for implementation of nuclear strategy.  

Considering the strategic importance of the energy sector in developing the national 
economy on sustainable basis, the sector evolution has to be outlined through prognosis and 
strategies on different horizons of time, so that the development perspectives and the energy 
supply to be correctly estimated. 

 
2.1 Nuclear industry development 

In July 2003, the Government released “The Road Map for Energy Sector in Romania“, 
the strategy paper outlining the Government’s plans for the development of Romania’s energy 
sector in the period 2004 - 2015. 

The Road Map identifies that demand for electricity in Romania will begin to exceed 
available domestic supply in 2005, with this deficit increasing to 5,498 MW by 2015 if no 
remedial action is taken. The Romanian Government has therefore identified a number of 
strategic objectives in the energy sector, including the refurbishment of some existing thermal 
and hydro plants and the construction of new hydro, thermal and nuclear plants. 

In this context, the Government has announced that it plans to increase nuclear 
generating capacity by 1,404 MW by 2015 through the commissioning of Units 2 and 3 of the 
Cernavoda NPP. This will significantly alter the mix of electricity generated in Romania, with 
nuclear power forecast to generate 22% of Romania’s electricity production by 2015 
compared with 9% in 2003. 

The Romanian Government considers this change in the generating mix to be a clear 
indication of its long-term commitment to nuclear energy. This commitment to nuclear energy 
is based on: 

• Unit Energy Cost analysis indicates that new nuclear plants are close to new gas fired 
plants in terms of net cost per MWh; 

• Romania has proven expertise in nuclear power generation; 
• Romania is self sufficient in uranium and heavy water; 
• Nuclear energy does not emit significant levels of green house gases and acid rain 

pollutants. 
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The production of nuclear energy is more independent of weather conditions; and 
Nuclear power plants have a proven record of cost stability. 

The guidelines of energy strategy regarding the nuclear sector development are framing 
in the general policy for energy system development at least costs and they are responding to 
requests concerning the environment and population protection. 

For accomplishing the prerequisites of the 
energy strategy and of the action plan, the next 
conclusions are imposing related to the nuclear 
sector: 

• Unit 2 and 3 from CNE Cernavoda must 
be finalized because this solution fits 
with the least-cost energy development 
planning and answers to environment 
requirements; 

• The development of competitive 
resources market will be done step by 
step. Also, the market for energy 

services will be established; 
• International co-operation for the energy sector must be continued and amplified; 
• The energy policy and energy regulation will be more deeply harmonized with the 

European Union ‘acquis’. 
 

2.2       Institutions involved in Regulation and Requirement in Nuclear Safety 
• AN - The Nuclear Agency has been set up a specialized body to provide the 

Government with technical assistance in developing in the nuclear field and to 
promote nuclear activities in Romania. 

• CNCAN - The National Commission for Nuclear Activities Control was set up under 
the Nuclear Act 1996 to ensure safety and to license nuclear sites and operations. It is 
also responsible for safeguards and other international liaison, ensuring conformity 
with IAEA standards, as well as radiation protection. 

•  ANDRAD – The Romanian National Agency for Radioactive Waste achieve the 
activities regarding the management of used nuclear fuel and radioactive waste, 
including their final disposal, during the life time of the nuclear and radiological 
installations, inclusively their decommissioning period, under conditions that ensure 
the nuclear security and the protection against ionizing radiations of the staff 
professionally exposed, of the population, environment and property, at present and in 
the future, without compromising the needs of the next generations. These 
requirements fulfil completely the obligations for the EU legislation 

 

2.3    Non-proliferation 

Romania is a party to the Nuclear Non-Proliferation Treaty (NPT) since 1970 as a non-
nuclear weapons state. It is member of the Nuclear Suppliers' Group. The Additional Protocol 
in relation to its safeguards agreements with the IAEA came into force in 2000. 
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3 PRESENT STRUCTURE OF POWER ENGINEERING FACULTY 

The Power Engineering School of Romania 
was founded in 1950 as the first, and nowadays, the 
largest one among the 8 similar faculties throughout 
the country. 

Power Engineering Faculty has always been 
interested in problems related to energy savings and 
efficient use, which led, by the year 1978 to the 
foundation of a new specialisation field, Industrial 
Power Utilities with the aim to provide the industrial 
large consumers with an appropriately trained 
engineer both for electric and thermal energy 
management, including in its curricula chapters 

devoted to higher efficiency of these activities and to the efficient use of energy, especially of 
the electric one. 

 Considering the geographic area covered by the national power system and the 
necessity to co-ordinate its control measures in certain nodes a special topic is the grid 
management via dispatching centres. 

  Power system de-regularisation and the new energy market offer the condition for 
competition within the nuclear power field. As a result the power engineering training has to 
be reshaped to consider the restructuring activities specific to the present power system. 

  One of the major problems of power engineering is the quality of the energy supplied 
to consumers. The power engineering students receive a special training in this field, 
dedicated lectures treating electric power quality quantifiers, as well as the due measuring 
methods and actions necessary to keep these within normal operation limits. 

 
3.1 Major Aspects in Training 

There is no doubt that a country – as Romania in 2006 - which is considering the use of 
nuclear power, needs to have a certain number of knowledgeable personnel for various 
activities. Regulatory, feasibility studies, environmental, safety, waste consideration are just a 
few examples. Certainly, the market demand, in the general sense, is not very evident in this 
case, as the only power plant in operation in Romania is the Cernavoda NPP. The question is 
whether it is better for a country to decide on such an important issue by using its own people 
who are knowledgeable of the system or should it rely solely on outside expertise. In our 
opinion, it is better to train a certain number of high quality people within our country and 
doing some research locally. 

It focuses on three major aspects, namely 
• university education  in nuclear engineering; 
• professional training in related engineering fields; 
• public education in radiation and nuclear energy and environmental issues. 

For our newly developed curricula, the student research topics are mostly in the 
following areas: 

• nuclear reactor and nuclear power plant 
• nuclear materials 
• nuclear electronics and instrumentation 
• radiation measurements and applications 
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• radiation chemistry and radiation processing 
• qualification equipments for using in nuclear power plant 
• radio-active waste management.  

Major fields of study 

• Thermal power plants  
• Nuclear power plants  
• Hydro power plants  
• Environment engineering  
• Energy use  
• Electric power engineering  
• Power process informatisation and 

control 
Level 

• B.Sc. ( Engineer - 4 years )   
• M.Sc. ( 1.5 years )   
• Ph.D. (3 - 4 years) 

  
Major research area   

• Electric power transmission and distribution; high voltage engineering (fundamentals); 
electromagnetic compatibility; compact high-voltage installations; transient electromagnetic 
fields; transmission line insulation optimization. 

• Thermal power plants and nuclear power stations; environmental engineering; 
district heating; co-generation; heat transfer and heat exchangers; reliability and maintenance 
of power systems; computer aided power engineering.  

• Hydro power engineering; hydraulic and pneumatic equipment and turbo machinery; 
applied hydraulics, non-Newtonian fluids. 

 
 As an example, the structure of courses in nuclear field are as follows: 

A. NUCLEAR REACTOR ENGINEERING  
Code: UPB.02.S.07.O.XXX;  
Course Director: Prof., PhD;  
No. hours: 56 h course, 14 h applications (project). 
ECTS value: 4 credits;  
Objective: The course presents the construction and technology of the main nuclear 

reactor components, especially for PHWR and PWR. 
Syllabus: Presentation of nuclear reactors. Nuclear fuel elements. Control system. 

Reactor vessel construction and components. Fuelling machine and auxiliaries.  
Teaching method: lectures, audio-video projections, slides. Project assignment.  
Assessment pattern: written assignments, end term examination, project assignment, 

tests.  
Bibliography:  

B. NUCLEAR SYSTEMS THERMALHYDRAULICS 
Code: UPB.02.S.07.O.XXX;  
Course Director : lecturer PhD.;  
No. hours: 28h courses 28h applications;  
ECTS value: 5 credits;  
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Objective: This course is concerned with the thermal-hydraulic design of the process 
systems that are required to transport heat energy away from the nuclear reactor source and 
transform this heat energy into useful work.  

Syllabus: Design Requirements and Engineering Considerations. Heat Transport 
System Thermal-hydraulics: heat generation in nuclear reactors; steam generator heat transfer; 
primary and secondary side flow; heat balance for CANDU 600; steam generator with pre-
heater: simple analytical solution. Fuel - Coolant Heat Transfer: general heat conduction 
equation; radial heat transfer; general thermal energy equation; axial temperature distribution; 
axial quality distribution; critical heat flux.  

Teaching method: Lectures, practical work, seminars;  
Assessment pattern: Written assignments, tests, workshop project exercises.  
 

3.2 EU-Integration of Romanian Nuclear Power Engineer  

 The evolution of electric power system analysis methods followed the present 
technical problems and business needs of electric utilities in Romania, before EU integration. 
Present technical requirements and the current stage of power system analysis tools - are 
major subjects of the Romanian  Power engineering training. 

There are very important facilities in Power Engineer Training, according to EU 
techniques, using computer simulation, for the teaching staff and for the students too: 

 the increasing of applications number; 
 finding out easier conclusions using  more examples; 
 efficient individual work, for each type of studied problem; 
 a better systematisation of methods to apply; 
 an efficient learning and revision; 
 better possibility for the teacher to verify the systematic study and the quantity of the 

assimilated information; 
 high flexibility of the study; 
 organise demonstration tests, individual research; 
 expandability of the model, an easy integration of the new problems; 
 the elimination of the descriptive and old-fashioned methods in training; 
 the decreasing the solving time. 
 
The attention dedicated to the continuous training of employees in nuclear power 

industry by allocation of specific resources in accordance with the annual program led by 
management determines a permanent actualisation of employees’ knowledge and practice at 
the level required by the advanced technologies. 

The nuclear group of companies is constantly available for co-operation with other local 
or foreign companies on projects within its field of activity, in Romania and abroad for: 
• installation of equipment and pipes in thermal power plants, chemical and petrochemical 
plants, industrial plants; 
• rehabilitation and repairs of thermal power plants, chemical and petrochemical plants; 
• civil and industrial construction; 
• installation of equipment and pipes of nuclear power plant and other nuclear facilities; 
• maintenance and repairs of nuclear power plant and other nuclear facilities; 
• radioactive waste management and decommissioning of nuclear facilities; 
• supply of skilled manpower for performing and supervising activities in civil work, power 
and industrial facilities projects.
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CONCUSIONS 
 
 Romanian Power Engineering universities aim to provide the most comprehensive 
training available in the science field for future engineers. In the nuclear field, training 
includes college-level classes in physics, chemistry, mathematics, electrical engineering, and 
thermodynamics. Nuclear engineering training may be available in nuclear power-plant 
design, construction, instrumentation, and operation, especially after 2007 – EU integration. 
Cernavoda Nuclear Power Plant represents a safe, efficient and clean source of electricity, 
included in the national strategy of social and economic development of Romania. 
 Due to the proven performance and benefits of nuclear power, the further development 
of the Romanian nuclear industry has a strong support at the highest administrative and 
political level. Nuclear power will reduce the dependence of Romania on external suppliers of 
primary resources, geographically sited outside of Europe, in line with the EU policy to 
increase the “security of energy supply”. 
 As well, major tasks in government policy are to: 

• promote EU training co-operation; 
• contribute to the further development and establishment of a common approach and 

harmonized training programs; 
• implement training courses; 
• support the coordinated EU training policy in the field of nuclear power; 

enhance the training co-operation with other international organizations; 
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