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Objectives: 

 This conference is one in a series of scientific conferences dedicated to 

the renewal and expansion of knowledge required for qualified reflection and 

decision-making in reference to the prospects of development of Serbian energy 

sector. It is preceded by the scientific conferences Stanje i perspektive srpske 

energetike (The Current Situation and the Perspectives of the Serbian Energy 

Sector) (SASA, June 2017) and Energetika i klimatske promene (Energy and 

Climate Change) (SASA, November 2018). The topics of the meetings planned 

in the near future include energy efficiency, challenges of the integration of 

renewable energy sources, the potential of natural gas and problems of 

digitalization in power sector.  

 In a world facing a deficit of credible leadership and growing populism, 

short-term, interest-motivated and unfounded decisions and policies are often 

promoted. Such an approach is in direct conflict with the long-term nature of 

energy systems and energy economy, and therefore it is necessary to increase 

the influence of Serbian scientific community and professionals in the field on 

decision-making process in the Serbian energy sector, so as to reduce the risks 

of making hasty decisions under pressure and without previously consulting 

national experts and institutions. The organizing committee opine that there is a 

need for more constructive dialogue and believe that communication among 

consumers, economy, professionals in the sector and the state should be 

improved. 

 The program of this meeting envisages eight thematic lectures with 

follow-up discussions and conclusions. Discussion will be focused on the 

analysis of the effects and risks associated with nuclear power plants already 



 

operating in the neighboring countries and on the assessment of the effects and 

risks of the potential use of nuclear power plants in Serbia. 

The current situation in the Serbian energy sector: 

 The Serbian electric power industry supplies consumers with electricity 

that relies heavily on fossil fuels. More than 2/3 of the consumed electricity is 

obtained by burning coal in thermal power plants. The conclusions of the 

conferences Stanje i perspektive srpske energetike and Energetika i klimatske 

promene state the reasons that can lead to significantly lower reliance on coal 

over the next 15-20 years and to the shutdown of all coal-fired power plants in 

20-30 years: 

  The gradual depletion of available lignite reserves and the decline in the 

quality of mined coal indicate that lignite will cease to be used in the Serbian 

electric power industry around 2050.  

  Emissions of harmful gases and particles from Serbian thermal power plants 

affect the environment in Serbia, but also on the territory of the EU, which 

seeks to reduce pollution and slow down climate change. The implementation of 

the EU directives in Serbia that the EU insists on could lead to the shutdown of 

lignite-fired power plants long before resources become depleted.  
  In countries with a similar energy structure, it is planned to replace coal-

fired power plants with other sources. In addition to efforts to increase energy 

efficiency, the search for an optimal energy mix includes renewable energy 

sources, natural gas power plants as a transitional solution, construction of new 

or upgrading of existing nuclear power plants.  

 

Replacement of Serbian coal-fired power plants: 

It is necessary to find an alternative for coal-fired thermal power plants, 

which today ensure more than 2/3 of the consumed electricity in Serbia. Part of 

the energy can be obtained from solar power plants and wind power generators, 

in which power production cannot be adjusted to consumption, which is highly 

dependent on weather conditions and is not manageable. Renewable sources do 

not possess the rotating masses characteristic of basal sources with synchronous 

generators that ensure stable network operation. In existing AC networks, the 

share of renewable sources is limited by stability conditions and energy storage 

challenges, which is necessary so as to strike a balance between production and 

consumption. The possibility of integrating renewable sources into the Serbian 

network can be increased by switching to electronic energy, but in the 

foreseeable future we should not expect a significant shift in that direction.  

Over the next decades, the possibility of replacing coal-fired power 



plants with other basal sources includes gas-fired power plants, nuclear power 

plants as well as reliance on interconnections and electricity imports.    

Nuclear power:  

After the Chernobyl accident that took place in 1989, the Law on the 

Ban on the Construction of Nuclear Power Plants in the SFRY was passed, 

which was later replaced by essentially the same laws of the FRY and the 

Republic of Serbia. The ban had a negative impact on the progress of Serbian 

science and professionals in the field of nuclear energy. Owing to the fact that 

certain subjects were removed from the university curricula, experts in this field 

have not been educated in Serbia for several decades. It is only on few scientists 

and experts who are either retired or reaching retirement that we can rely on, to 

a limited extent, in reference to making the analysis and adoption of views on 

issues regarding nuclear energy and nuclear science. 

 Although the Law on Ban is still in force, the National Assembly of the 

Republic of Serbia adopted the Energy Sector Development Strategy in 

December 2015, which points at the necessity of introducing nuclear power 

plants in the Serbian energy sector by 2050, so as to ensure a more significant 

reduction in greenhouse gas emissions. In 2019, the National Assembly adopted 

the Law on Radiation and Nuclear Safety and Security, which allows the 

Government of Serbia to issue a nuclear facilities building consent. In the same 

year, meetings were held and some provisional cooperation agreements with 

foreign equipment manufacturers were announced. The aforementioned 

circumstances point at the necessity to ensure the progress of Serbian energy 

sector professionals and science, and to expand and systematize the knowledge 

necessary for reflection and taking a stand on nuclear energy.  

Motivation:  

Judgment, reflection and decision-making in the field of nuclear energy 

should be based on facts, expert knowledge and science. An undesirable 

consequence of the Law on the Ban on the Construction is the fact that nuclear 

energy as a subject was omitted from university curricula, which consequently 

led to diminished interest of experts and scientists in receiving specialist 

training and pursuing their career in the field of nuclear energy. Apart from 

renewable energy, nuclear energy is the largest producer of electricity without 

CO2 emissions. There are about 450 nuclear power plants operating in about 30 

countries with another 66 under construction, with an installed power 

generation capacity of 65 GWe. Increasing the share of renewable sources 

opens the door to basal sources such as nuclear power plants.  

The Chernobyl and Fukushima-Daiichi disasters have shown the extent 



 

of nuclear power plants’ environmental impact, and this has led to the closure of 

a small number of nuclear power plants before the end of their natural lifespan. 

Due to the significant number of nuclear power plants operating in the 

neighboring countries, the relevant knowledge will be needed even if the current 

Prohibition Law remains in force. If Serbia decides to use nuclear energy, one 

should bear in mind that it usually passes several decades from making the 

decision to connecting a nuclear power plant to an electrical grid system. The 

possibility of taking part in the construction of nuclear power plants in 

neighboring countries was also mentioned.  

Without including professionals in the field, it is difficult to organize 

reflections on the long-term strategic commitments of the Serbian energy sector, 

and therefore it is necessary to mobilize, integrate, organize and encourage 

national scientific and professional resources. The curricula of higher education 

institutions should be supplemented and appropriate subjects and directions at 

technical faculties and faculties of natural and mathematical sciences should be 

introduced. Professional development opportunities will enable energy strategic 

commitments to be reached on the basis of objective analyses and constructive 

communication between Serbian scientific community and professionals in 

Serbian energy sector and all interested parties within Serbian society. 

Outcomes:  

Lectures, discussions and contributions of participants will be edited 

and published within a collection of academic papers. There will be a small 

summary made in the form of conclusions and recommendations, intended for 

decision makers, which will be incorporated in the collection of papers. During 

discussions, the questions that the participants submit to the contact address 

ddc@etf.rs will be first addressed (up to 100 words).  

Registration: 

 Registration of the participants is to be carried out at the beginning and 

during the meeting. Anyone who registers can take part in the discussion in line 

with the time and thematic limits assigned by the section chair. We hereby 

invite all interested parties to attend the meeting, to be active participants and to 

provide their contributions to the conclusions. 

  

mailto:ddc@etf.rs


 

 

PROGRAMME 

 
 
9:30–10:00 OPENING  
  Opening remarks 

 

 

10:00–11:10 THE ROLE OF NUCLEAR POWER PLANTS IN 

CONTEMPORARY ENERGY SECTOR  
   

 

1. Dr ing. Stefano Monti, Section Head – Nuclear Power Technology 

Development, International Atomic Energy Agency: 

 

NUCLEAR POWER TECHNOLOGY IN THE WORLD: 

CURRENT STATUS AND TRENDS 

 

The status of nuclear power plants NPP in the different regions of the world, an 

overview of the planned new constructions with particular focus on so called 

new-comer countries, an overview of advanced and innovative reactors such as 

GEN-III+, SMR, GEN-IV and others, an overview of the services and technical 

support offered by the International Atomic Energy Agency to new-comer 

countries. 

 

 

2. M.Eng. Ljubo Maćić, Economics Institute, Belgrade: 

 

ENERGY TRANSITION OPTIONS AND CONDITIONS 

 

 Given that Serbia cannot avoid changes brought about by energy 

transition, it should start considering the available options, their consequences 

and advantages as soon as possible, and look for the most favorable solutions on 

its own, without waiting for proposals and demands that will come within 

international initiatives. Here is provided a brief analysis of global trends and 

factors that should be taken into account, especially when determining the 

national energy mix for the coming decades. 

Through the processes related to the acceptance of the Paris Climate 

Agreement, the Treaty establishing the Energy Community and its aspirations to 



 

access the European Union, Serbia has began to gradually embrace 

commitments that will fundamentally affect the development of energy sector in 

the coming decades. These changes, marked as energy transition, were initiated 

by the need to protect the planet from climate change  aiming at, above all, 

reducing carbon dioxide emissions, especially in the production of electricity. 

Energy transition is a complex process that in different countries takes 

place in different manners, different structures and at different speeds, being 

closely connected to technological development, economic development and the 

possibility of using national resources, and Serbia needs to find ways, within the 

set framework, it founds as the most favorable. On the basis of  in-depth expert 

analyses and bearing in mind all possible consequences, a standpoint should be 

adopted regarding the energy and climate targets for 2030, which include the 

improvement of energy efficiency, the increase of the share of renewable energy 

sources in gross final energy consumption and the reduction of greenhouse gas 

emissions, as well as regarding the targets for 2050. The manner in which these 

targets are set, their height and dynamics of their application are extremely 

important from the aspect of the current high share of lignite in electricity 

production, the impact on energy prices and the social sphere and the impact on 

economic, scientific and technological development and employment 

opportunities. 

 

 

11:10–11:30 COFFEE BREAK 
 

 

11:30–12:40 NUCLEAR TECHNOLOGIES, FUELS AND 

ENVIRONMENTAL IMPACT  

   

 

1. Professor Dr Šćepan Miljanić 

 

NUCLEAR ENERGY 

From mines to radioactive waste 

Environmental impact 

 

 Nuclear energy is being considered as one of the options in the energy 

transition. An overview of these possibilities has been given, bearing 

particularly in mind the fission concept of energy production, which has long 

been applied in a number of (developed) countries and which, given the raw 

material base and the particular emphasis on the development of new 

technologies, which will play a key role among stable sources in the very long 



run. This concept is a result of the enormous energy released during the fission 

of heavy nuclei, especially the nuclei of some isotopes of uranium and 

plutonium. In addition, a review is given of thermonuclear fusion, as a potential 

that has not yet received full technological acknowledgement, and also of the 

concept of hydrogen energy within the Nuclear Hydrogen Initiative (NHI). 

The paper focuses on the nuclear fuel cycle (NFC), i.e. a system of 

technologies that provide key materials for the operation of fission reactors. The 

starting point is uranium, its extraction from the ground in mines and its 

processing into the necessary forms, its application in reactors, and reprocessing 

of spent fuel.  

Special attention was paid to ecologically critical points within the 

NFC, where potential threats to the environment were pointed out through brief 

descriptions of applied technologies. In that sense, the spent fuel reprocessing 

procedures and the treatment of radioactive waste are of the greatest 

importance. Within the first process the remaining uranium and reactor-grade 

plutonium are extracted, as well as some fission products and some 

transuranium elements. The final procedure refers to the separation and storage 

of radioactive waste, which is probably the most serious problem of the existing 

nuclear power.   

 

 

2. Professor Dr Miodrag Mesarović,  Energoprojekt ENTEL, Belgrade:  

 

NUCLEAR FUEL THERMAL POWER PLANTS – YESTERDAY, 

TODAY, TOMORROW 

 

 Having been founded in the shadow of the atomic bomb, nuclear option 

has never been generally acknowledged as an equal component of the energy 

mix. After the oil crisis that took place in the early 1970s allowed it to elevate to 

an enviable place in that mix, several serious accidents occurred at nuclear 

power plants, which intensified public opposition to their construction. Even 

though nuclear technology has meanwhile been significantly improved in terms 

of protection, nuclear safety and efficiency, the opposition has not diminished 

even in the context of global efforts to mitigate climate change caused by the 

use of fossil fuels, which gives nuclear power plants a new opportunity to 

replace basal sources, as being more favorable. In addition to historical, there 

are many other controversies (geopolitical, economic, environmental, 

informational, regulatory, resource-wise, technological, etc.) that accompany 

nuclear technology and threaten to, if not well identified and explained, 

diminish the prospective role of nuclear power plants within the initiated energy 

transition. In addition to presenting the specifics of types of nuclear power 



 

plants from the point of view of their integration into the operational, price-

wise, ecological and physical setting (location, fuel supply, waste disposal), 

their comparison with alternative and complementary sources of electricity 

generation has been also made. The causes and various consequences of major 

accidents at nuclear power plants have been analyzed separately. 

 
 

12:40–14:00 LUNCH 
 

 

14:00–15:10 EXPERIENCES IN THE USE OF NUCLEAR POWER 

PLANTS IN THE REGION     

 

1. Mr Danijel Levičar, GEN-Energija, Krško:  

 

NUCLEAR ENERGY IN SLOVENIA 

 

 The development of the nuclear program of Slovenia began in the 

1960s. Apart from lignite, Slovenia has no other significant energy sources, so 

this strategic decision proved to be the right one. Electricity produced at the 

Krško Nuclear Power Plant today accounts for one third of the total electricity 

production in Slovenia. Nuclear energy fits equally well into the new global 

trends of electrification, decarbonization and digitalization. Good experience is 

based on the fact that nuclear power plants produce no greenhouse gas 

emissions during electricity production, with a high degree of security of supply 

and the fact that it is one of the most competitive sources of electricity 

generation. 

On the other hand, the perception of nuclear energy arouses mixed 

feelings in the population. Most of these feelings have no rational explanation 

but are the product of many years of anti-nuclear campaigns and intimidation, 

but also of mistakes made by the nuclear industry itself. That is why the 

development of nuclear program requires the support of politics and, above all, 

organization of work based on knowledge and safety culture.  
Slovenia goes through the planning phase of national energy strategy 

that should show how the country will be supplied with energy for the next 40 

years. The company “GEN energija”, as the holder of the nuclear option in 

Slovenia, for this purpose is developing a project of new nuclear facilities under 

the title “Jedrska elektrarna Krško 2 – JEK2“. The JEK2 project has passed the 

first phase of preparation for making a strategic decision. The pre-investment 

draft showed that JEK2 is a necessary project, feasible and at the same time best 

suited to the challenges of the future. 



Mr Anton Ivanov, BSERC, Bulgaria: 

 

NUCLEAR PROSPECTS OF BULGARIA 

 

 The presentation examines the experience of Bulgaria so far in using 

nuclear energy, as well as the prospects for its use on the way to the developed 

market economy and the achievement of the Paris Agreement objectives. 

 The National Plan of Bulgaria by 2030 and the projection by 2050 

envisages the use of nuclear energy. During this 30-year period, two different 

nuclear generating technologies will be used – the now operating VVER-1000 

and new highly flexible reactors. 

 The current practice in running the two VVER-1000 reactors, which 

provides the best operating conditions in order to achieve the lowest cost of 

electricity, is considered. The role of Kozloduy NPP in the Bulgarian electricity 

balance is presented as well as the opportunities, limitations and practice for its 

participation in the power market. 

 Given the limited capacity of the two reactors to participate in the 

electricity market and operating licenses for another 10 years, the continued use 

of nuclear energy necessitates construction of new facilities with high 

flexibility. They must meet the new market requirements in the context of 

already developed renewable electricity production and the need to operate in 

variable modes. 

 Under the new conditions, the reactors will be third generation, VVER-

1000 / B-446, with the ability to adjust the power in a 24-hour section, in the 

range of 100% -30% -100%. Primary regulation and manual secondary 

regulation will be enabled. 

 Given the considerable investments in nuclear power plants and the 

corresponding high component of fixed costs, their participation in the 

electricity market requires availability of other options that will close the 

production schedule. The production of renewable hydrogen and nitrogen fuels 

based on water electrolysis is emerging as a remarkable prospect that will not 

only make the operation of nuclear power plants economically viable by 

increasing the capacity factor, but will also give a strong impetus to reducing 

the emissions in transport, heavy construction machinery and industry.  

 

 

15:10–15:30 COFFEE BREAK 

 

  



 

 

15:30–16:40 PROSPECTS AND CONDITIONS OF USE OF 

NUCLEAR ENERGY  
   

 

1. Professor Dr Jasmina Vujić, University of California at Berkeley, USA: 

 

NUCLEAR POWER IN USA AND PACIFIC REGION WITH A VIEW 

ON THE NEXT GENERATION EDUCATION 

 

  

 In the post-Fukushima accident time-frame some countries of the 

Pacific region experienced slowing down regarding nuclear power, while China 

and Russia continue to construct new nuclear power plants (NPPs), and are 

planning increased export of nuclear power technology. In the USA, although 

there are plans for a large number of new NPPs, only 4 nuclear power reactors 

are currently under construction, while an increasing number of current NPPs is 

approaching retirement. We will analyze some specific aspects of nuclear power 

in several Pacific Basin countries, discuss various challenges facing them, and 

the recent focus on Small Modular Reactors. In addition, we will discuss the 

need for educating the next generation of experts in the field of nuclear science 

and technology, through an end-to-end approach to motivate, mentor, train and 

employ a broad and diverse student population. The nuclear educational 

program must also include hands-on training in a wide range of experimental 

disciplines at university or national laboratory facilities, including nuclear 

reactors, which will complement the scientific and technical education. 

 

 

2. Academician Dejan Popović: 

 

NUCLEAR ENERGY: 

AN OPTION IN THE DEVELOPMENT OF SERBIAN ENERGY 

SECTOR? 

 

 Owing to a systematic approach applied in the long-term planning and 

development of electric power system in the mid-20
th
 century, Serbian energy 

managed to a large extent to meet electricity demand in Serbia. In countries that 

have a similar energy structure, system development strategies rely on 

estimations of consumption, resources, and technological progress in the 

coming decades. These estimations are the result of state-supported engagement 

of the energy sector professionals and scientific community, which take into 



account the specifics of the national energy sector. Countries in transition are 

strongly influenced by financial institutions of wealthy economies, which also 

exert political influence over them, aiming at imposing control for a longer 

period. This process can certainly be regarded as a new form of colonialism. In 

countries in transition from communism into liberal capitalism, no mechanisms 

have been established to guarantee that the most successful and prominent 

experts would influence the development, and instead the strategies have been 

translated coming from other settings, and therefore in reality they do not 

provide the slightest guarantee of progress. In this transitional system, the tasks 

and priorities of political representatives who completely control the economy, 

and thus energy sector as well, are conditioned by their sudden coming to power 

and their relatively short time in office, so therefore they limit their role in 

formulating development strategies that embody the very essence of the issue.

 The involvement of Serbian scientific community and energy sector 

professionals in solving the problems of Serbian energy sector has decreased, 

compared to the earlier periods of the planned economy. Serbian scientific 

community and energy sector professionals receive information about the 

decisions of state bodies with a delay, which consequently minimizes the 

possibility of their contribution to the improvement. The public has been 

unilaterally informed about important aspects of energy sector and 

environmental protection, and there is a complete lack of critical review of the 

inevitability of the development of our planet. There is a real risk of making 

decisions with long-term consequences, because the rules on consequence 

analysis are not followed. The impact of primarily financial factors introduces 

an excessive risk that certain options will be rejected in advance for fear of the 

unknown or other reasons. 

More than two thirds of the consumed electricity in Serbia comes from 

coal-fired power plants. Declining reserves and declining lignite quality, as well 

as pressure exerted by the European Union (EU) to reduce the use of coal to 

produce electricity, have led to a strategy for increasing the share of electricity 

generated from renewable sources. In our country, this share is modest, 

primarily due to the problem of integration into the network, construction and 

operating of any significant storage facilities for energy generated in such a 

manner. Given the reduced possibility of including new hydropower plants in 

Serbia in the foreseeable future, the choice is narrowed to thermal power plants 

that use natural gas, to nuclear energy and the import of electricity from the 

neighboring countries. It must be said that insufficient reliance on Serbian 

scientific community and energy sector professionals has led to problematic 

treatment of biomass and wood pulp, which has consequently encouraged 

excessive deforestation, whereas the inappropriate construction of small 

hydropower plants endangers Serbian watercourses. 



 

In the former Yugoslav federation, there was a respectable program for 

the development of human resources and technological potentials for nuclear 

research and the peacetime use of nuclear energy (e.g. energy sector, medicine, 

agriculture). The first nuclear power plant (Krško) was built, uranium ore 

deposits were explored, the most favorable sites for the construction of the next 

nuclear power plants were selected and researched, domestic production was 

developed and specific nuclear equipment was exported. That program left very 

significant results behind in Serbia as well 

The adoption of the Law on the Ban on the Construction of Nuclear 

Power Plants resulted in permanent loss and annulment of achieved results, 

termination of economic activities referring to design and production of 

equipment, suspension of geological and technological research of uranium ores 

and nuclear fuel production and neglect of selected and researched most 

favorable sites. At the same time, nuclear power plants were built in Serbia’s 

neighboring countries, which operate as safe and economical sources of 

electricity production.  

 In the current period, Serbia began the construction of a domestic 

particle accelerator (“Tesla”), established cooperation with CERN, set up the 

Public Company “Nuclear Facilities of Serbia”, adopted the Energy Sector 

Development Strategy, which includes nuclear power plants, and adopted the 

final text of the Law on Radiation and Nuclear Safety and Security, which 

allows the Serbian government to issue a nuclear facilities building consent. An 

in-depth fact-based analysis of the potential changes that nuclear energy may 

bring about, as well as an analysis of the systems in which it operates is 

necessary. At the moment, experts and institutes from Europe, as well as the 

representatives of the Energy Community and the European Union are involved 

in the collection and interpretation of data. Most of the planned measures and 

actions envisage the implementation of directives and recommendations of the 

European Union and do not leave enough room for the engagement of Serbian 

experts, and therefore a significant number of prepared planning documents do 

not take into account the specifics of Serbian energy sector. European energy 

sector experts are frequent guests of the Serbian National Assembly, where they 

expand on the strategies and regulations that should be adopted. At the same 

time, the influence exerted by the Serbian scientific community and energy 

sector professionals on legislators and decision-makers is insufficient. 

In conclusion, it can be said that to make decisions that are in the best 

interest of Serbian society and risk control implies the education and specialist 

training of professionals in the field, investments in science and energy sector 

professionals aiming at resolving energy issues through the Science Fund and in 

other ways, a systematic referral of decision makers to authoritative analyses 

carried out by domestic scientific community and the formation of specialized 



professional institutions or a coordination body for energy issues with the aim to 

comprehensively analyze the effects of renewable sources, gas and nuclear 

power plants and other solutions on Serbian energy sector, but also to plan a 

specific energy transition path tailored to Serbia, which would enable the timely 

application of digitalization in energy sector and switch to electronic energy.  

 

 

16:40–17:30 DISCUSSION AND CONCLUSIONS 


