
22nd INPRO Dialogue Forum on Successful Development and 
Sustainable Deployment of Small Modular Reactors

Boris Cintula, PhD.

boris.cintula@stuba.sk May 6, 2024

Perspectives on Future of SMR in Slovakia

mailto:boris.cintula@stuba.sk


Presentation Content

Slovak Republic

Overview of Power Situation in Slovakia 

Current Status in Development of SMR in Slovakia

Research in Field of SMR operation

Conclusion

Perspectives on Future of SMR in Slovakia May 6, 2024



• Strategic Location in Central Europe:
• heart of Europe

• Membership in the European Union:
• since 2004
• economic, political, and social benefits

• Neighboring States:
• relations
• small distances to capitals

• Cultural and Historical Heritage:
• rich cultural and historical heritage
• architecture, traditions, and festivals

• Diverse Natural Landscape:
• mountainous regions, lakes, and national parks
• outdoor activities

• Innovative Potential and Business Environment:
• strengthen its innovative potential and business environment
• appealing destination for investment and business opportunities

Perspectives on Future of SMR in Slovakia May 6, 2024

Slovak Republic (1)



Slovak Republic (2)

• 1st January 1993:
• the Slovak Republic becomes an independent state

• Land Area and Population:
• 49 035 km2

• 5.7 mil (2024)

• GDP (PPP) per Capita:
• $ 44 081

• Membership of Significant International Organizations:
• European Union (EU)
• United Nations (UN)
• North Atlantic Treaty Organization (NATO)
• Organisation for Economic Co-operation and Development (OECD)
• International Monetary Fund (IMF)
• World Trade Organization (WTO)
• International Finance Corporation (IFC)
• Organisation for Security and Co-operation in Europe (OSCE)
• International Labour Organization (ILO)
• International Atomic Energy Agency (IAEA)

Perspectives on Future of SMR in Slovakia May 6, 2024



Overview of Power Situation in Slovakia (1)

• Electricity Consumption

• Energy Mix:
• nuclear
• hydro
• gas
• coal
• biomass
• solar
• fossil oil
• wind

• Share in Electricity Production
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Overview of Power Situation in Slovakia (2)

• Nuclear Builds in Slovakia:
• unique and continuous nuclear build

• Nuclear Locations in Slovakia:
• NPPs under decommissioning:

• Bohunice A1
• Bohunice V1 – unit 1
• Bohunice V1 – unit 2

• NPPs in operation:
• Bohunice V2 – unit 1
• Bohunice V2 – unit 2
• Mochovce 1
• Mochovce 2
• Mochovce 3 (launched 09/10 2023)

• NPPs in construction:
• Mochovce 4 (expected 01/2025)

• NPPs new build:
• Bohunice 5 (EIA 2016)

Perspectives on Future of SMR in Slovakia May 6, 2024

Bohunice V2-1
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Mochovce 2
Mochovce 3
Mochovce 4



Overview of Power Situation in Slovakia (3)

• Electricity Production
• nuclear production
• nuclear share
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Overview of Power Situation in Slovakia (4)

• Electricity Production
• nuclear production
• nuclear share
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Current Status in Development of SMR in Slovakia (1)

• Memorandum of Cooperation (06/2023):
• Memorandum Signatories:

• Slovenské elektrárne, a.s. (largest electricity producer in Slovakia)
• Ministry of Economy
• U. S. Steel Košice (steel producer)
• Slovenská elektrizačná prenosová sústava (transmission system operator)
• VUJE (leading company in the nuclear energy market in Slovakia)
• Nuclear Regulatory Authority
• Slovak University of Technology in Bratislava

• Objectives:
• application for a grant to perform a feasibility study within the Phoenix project

• supported by the US government
• ensuring conditions to support the development of SMRs
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Current Status in Development of SMR in Slovakia (2)

• Acquisition of a Grant for Feasibility Study (09/2023):
• Competition Winners:

• Slovakia
• Czech Republic
• Poland

• Objectives of the Phoenix project:
• supporting the transition from coal to SMRs
• assessing the suitability of SMR location in Slovak conditions:

• west Slovakia:
• existing NPP in Bohunice
• existing NPP in Mochovce

• middle Slovakia: 
• site of the shutdown TPP in Nováky

• east Slovakia: 
• site of the shutdown TPP in Vojany
• site of the steelworks in U. S. Steel Košice 

• proposal of steps necessary for potential future SMR deployment

Perspectives on Future of SMR in Slovakia May 6, 2024



Perspectives on Future of SMR in Slovakia May 6, 2024

Research in Field of SMR Operation (1)

• Slovak University of Technology in Bratislava
• Participation on EU Horizon project:

• Call HORIZON-EURATOM-2021-NRT-01
• ESFR-SIMPLE „European Sodium Fast Reactor - Safety by Innovative Monitoring, Power Level flexibility and Experimental research“

• List of Participating Organisations:
1 COMMISSARIAT A L’ENERGIE ATOMIQUE ET AUX ENERGIES ALTERNATIVES CEA France

2 ELECTRICITE DE FRANCE EDF France

3 AGENZIA NAZIONALE PER LE NUOVE TECNOLOGIE, L'ENERGIA E LO SVILUPPO ECONOMICO SOSTENIBILE ENEA Italy

4 FRAMATOME FRAMATOME France

5 HELMHOLTZ-ZENTRUM DRESDEN-ROSSENDORF EV HZDR Germany

6 LATVIJAS UNIVERSITATE IPUL Latvia

7 KARLSRUHER INSTITUT FUER TECHNOLOGIE KIT Germany

8 UNIVERSITE DE LORRAINE LEMTA France

9 UNIVERSITE DE LIEGE LIEGE UNIVERSITY Belgium

10 POLITECNICO DI MILANO POLIMI Italy

11 SLOVENSKA TECHNICKA UNIVERZITA V BRATISLAVE STUBA Slovakia

12 THE CHANCELLOR MASTERS AND SCHOLARS OF THE UNIVERSITY OF CAMBRIDGE UCAM United Kingdom

13 PAUL SCHERRER INSTITUT PSI Switzerland

14 ECOLE POLYTECHNIQUE FEDERALE DE LAUSANNE EPFL Switzerland

15 UCHICAGO ARGONNE LLC ANL United States
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Research in Field of SMR Operation (2)

• Slovak University of Technology in Bratislava
• SMR Flexibility Enhancement:

• minimizing control of reactor primary system
• TES (thermal energy system)
• possible critical scenarios

• possible benefits of TES
• Dissemination, Education and Training:

• computational neutronic benchmarks for education and training

• Assessment of SMR Flexibility using TES
• Preliminary Results:

• analysis of total production, consumption, and generation in solar power plants
• power changes between periods (1 h, 15 min, 1 min)

• ACE (area control error) 
• 2020-2023
• requirements on TES in Slovak conditions:

• according to the regulation, two levels of compliance with are evaluated
• quality of regulation is then assessed based on quarter-hourly averages of ACE
• Level 1 allows exceeding 30 % of time intervals per year

• ACE > 44 MW
• Level 2 allows exceeding 5 % of time intervals per year

• ACE > 83 MW
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Research in Field of SMR Operation (3)

• Assessment of the SMR Flexibility using TES
• Preliminary Results:

• analysis of total production, consumption, and generation in solar power plants
• power changes between periods (1 h, 15 min, 1 min)
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Research in Field of SMR Operation (4)

• Assessment of the SMR Flexibility using TES
• Preliminary Results:

• ACE (area control error) 
• 2020-2023

positive deviations = demand to increase power

negative deviations = demand to decrease power
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Research in Field of SMR Operation (5)

• Slovak University of Technology in Bratislava
• Preliminary Results:

• ACE (area control error) 
• 2020-2023



Summary
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• Low-carbon Energy Mix in Slovakia
• thanks to a large share of nucelar energy 
• possible new build of NPP

• Future R&D
• SMR’s (fast?) utilization and energy storage systems

• Diversification of NPP Vendors including Nuclear Fuel Needed
• seeking for international R&D and E&T cooperation

• Research in SMR to Achieve Sustainability of Nuclear Industry

• International Cooperation is Warmly Welcomed
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