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Research Centre Řež

• R&D organization focusing on development of technologies and technical support for 

power generation industry 

• Since 2002/1955

• 370 employees
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Nuclear Research Institute (ÚJV Řež, a. s.) provides

a wide range of services such as safety analyses,

calculations of reactor core landfills, design of conventional

and nuclear power engineering, production and delivery

of radiopharmaceuticals, reactor surveillance programs,

disposal of radioactive waste and many others.

The mission of the company Research Centre Řež

is research, development, and innovation in the field of

energy, especially nuclear energy. The research

infrastructure SUSEN (Sustainable Energy), two research

reactors and a set of experimental equipment (probes and

loops) form the backbone of the research infrastructure of the

company.

Research Centre Řež a Member of UJV Group

Research and Testing Institute Plzeň deals mainly with

research, development and sophisticated diagnostics of

power plants. It provides a range of services for manufacturing

companies in the metallurgical, energy and transport industries

as well as for operators of power plants

ŠKODA PRAHA is an EPC contractor of power plants on

turnkey basis. Over many years ŠKODA PRAHA has built

excellent experience with the construction of power plants that

are proven by extensive list of international reference projects.
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Activities
Vision of the company: to be a leading research and development organization in energy

research, playing an important role in international research community and ensuring continuity

in nuclear technologies knowledge in the Czech Republic

• Pre-commercial Research 

• R&D as a service

• Collaboration on R&D with the industry

• Services for the industry

• Training

• Material research

• Structural and system diagnostics

• Nuclear fuel cycle

• Neutron physics

• Reactor irradiation services

• Design, construction, manufacturing 



What is reactor Energy Well?
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• Project Energy Well started in 2017,

• µSMR with power of 20 MW(t), 8 MW (e),

• Local production of heat and/or electricity
(hydrogen),

• Applications: cities, heavy industries, remote 
areas, off-grid,

• Specificities: FLiBe molten salt coolant, 
transportable, on-site operations minimized, 7 
years fuel cycle, high passive safety features,

• Published and registred in IAEA SMR booklet, 



Process flow diagram
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closed Ericson-

Brayton cycle with 

heat regeneration
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Layout



Nuclear fuel

Source: US DOE - Energy.gov

• Fission products remain inside irradiated TRISO up to 1800°C

• TRISO particles are in the graphite matrix

• This fuel is the same as the HTGR fuel developed under DOE 

sponsorship

• TRISO particle radius: 0.46 mm

• Can be arranged into both plates and pins/pellets.
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Primary circuit

• Pool type

• 6 pumps

• 6 heat exchangers

• TRISO fuel 

• Fuel enrichment = 15%

• FLiBe molten salt at 650/700⁰C

• Atmospheric pressure

• Transportable in a container

• Natural circulation during LOFA
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• Atmospheric pressure in primary and secondary circuit,

• Low power density,

• Underground location of the primary circuit,

• Natural circulation in primary circuit in case of loss of flow accident,

• Passive decay heat removal from the reactor to the ground,

• Reduction of core reactivity with increase of temperature,

• High temperature resistant fuel,

• Multiple barriers containment system (reactor vessel, transport container, pit, reactor building)

• Protection from external events (earthquake, flood, airplane crash…)

• Protection from internal events (air ingress, fire…)

Safety features
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Secondary and tertiary circuits

Regeneration HE

Generator

Salt 

purification

Salt/sCO2 HE

Cooler
Salt pump

Turbine and compressor



• Business plan (remote application mining, desalination on barge, cities),

• Design activities (definition of required systems, plant layout, process flow 

diagrams, primary circuit arrangement)

• Feasibility study of core and primary circuit transport in a shielded container,

• Core optimization (reactivity control by control rods and/or burnable poison)

• Radiological preliminary assesments (shielding, activation)

• Corrosion testing of nickel alloys, stainless steels and ceramics

• Manufacturing of experimental loop to validate thermohydraulic parameters

• Thermohydraulic analysis in TRACE and RELAPS 3D including accident scenarios
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Current on-going activities



• Technical specification of a non active demonstrator by end of 2024,

• Further discussions with Czech government for continuation of the project,
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Next steps
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www.cvrez.cz

Thank you for your 
attention


