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The Centrum výzkumu Řež s.r.o. (Research Centre 
Řež, CVŘ) was founded in 2002 as a subsidiary  
of ÚJV Řež, a. s. (previously Ústav jaderného 
výzkumu / Nuclear Research Institute, NRI) and 
continues a 60-year tradition of nuclear technology 
research in UJV Group. 

The company has the status of a research 
organisation under the Act No 130/2002.

There are three important milestones in the CVŘ 
history, which have formed the company: 

   Since 2009, we have been participating in the 
development of the Jules Horowitz Reactor in 
France. As part of this project, we have created 
a highly-qualified team specialising in design 
and calculations and an opportunity for future 
participation in a unique project and infrastructure 
with a planned useful cycle of 50 years. 

    In 2011, both research reactors were transferred 
to CVŘ and the company thus gained important 
research infrastructure enabling it to participate 
in national and international research and 
development projects, as well as a platform 
for cooperating with universities and research 
organisations, which has resulted in research  
team reinforcement. 

   The most important project for CVŘ’s development 
is the SUSEN (SUStainable ENergy) project, funded 
by the EU Structural Funds since 2012. The project 
goes far beyond the infrastructure rollout (buildings 
and equipment), although the very existence of the 
equipment takes the company to a new level of 
opportunities. The SUSEN project has also resulted 
in the creation of teams of researchers, technicians 
and support staff, which are now CVŘ’s largest 
asset. The project sustainability requirement helps 
to promote a corporate culture attuned to the 
well-perceived need for research and innovation 
excellence leveraging interdisciplinary synergies  
within the company itself and the whole UJV Group.

Basic Information about the Company

Today, the company operates a major research 
infrastructure to support R&D for development of 
nuclear and other means of sustainable power 
generation. In particular, the two research reactors, 
LVR-15 and LR-0, create a core of the infrastructure 
and are linked to technological loops, hot cells, 
laboratories for material science, severe accident 
modelling, technologies for testing components  
and materials for fusion related R&D, covering 
most of the life cycle of current technologies of  
Gen II – III+, future Gen IV and fusion technologies.

With our enthusiastic team of technology 
professionals, we aim to be an enabler and driver of 
future technology development in the Czech Republic 
and the first choice for cooperation for our European 
and overseas colleagues via our memberships in  
important international R&D communities and projects.

Our vision is to build a robust Central European 
power generation technology pre-commercial 
research centre specialized in nuclear energy 
technologies while building on synergies with  
the UJV Group. 
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Human Resources

At the end of 2016, CVŘ had 303 employees.
 
CVŘ’s status as a research and development 
organisation is reflected in the employee education 
structure and employee position distribution. 
Approximately 61% of our employees are university 
graduates and approximately 12% of our employees 
hold a scientific title. 

The employees’ expertise covers a broad range 
of competences based on their education and 
experience in various technical disciplines such as 
nuclear science, mechanical, chemical, and civil 
engineering, mathematics, physics, social and 
economic sciences.

Almost half of the staff hold highly technical positions 
such as researcher, designer, or computing expert, 
and another significant part, the other near-half 
includes technicians, operators and support technical 
staff (i.e. dosimetry, security, etc.).

At the end of 2016, the median age of CVŘ 
employees was below 40 years (see picture below). 

Since CVŘ is a relatively young organisation and the 
SUSEN project has resulted in a significant growth in 
employee numbers in recent years, more than 75% of 
our employees have been with the company for less 
than 5 years. 

CVŘ routinely uses Key Performance Indicators (KPI) 
as a motivational tool and the Personal Development 
Plans, which are used as medium-term career 
planning tools giving employees an opportunity to 
choose and switch between the career paths of an 
expert, project manager, or manager.

All researchers are encouraged to publish their work 
and results in recognized journals and at scientific 
conferences.

Company Situation in 2016

CVŘ employees’ age structure as of January 1st, 2017
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Research Infrastructure

The backbone of our research infrastructure consists 
of two research reactors and a set of experimental 
facilities and laboratories. As part of the SUSEN 
capital project completion, another large set of 
experimental facilities is being built, many of them 
with a completion date in 2014 till 2016, while the 
other set is expected to be launched in 2017.  
Our main infrastructure includes:

   The LVR-15 nuclear reactor is a research light-
water tank-type reactor with an operational 
power level of 10 MW, which is used for material, 
corrosion and physics research and for industrial 
applications like production of radioisotopes 
including radiopharmaceuticals. The reactor was in 
1989 refurbished from the original VVR-S reactor, 
which was commissioned in 1957. It is licenced to 
operate until 2020, when the re-licensing process 
should be finalized for the next period.

   A number of in-pile-loops and probes for testing 
materials and water environments under PWR/
VVER and BWR conditions and irradiation testing 
are linked with LVR-15 reactor.

   The LR-0 nuclear reactor is an experimental 
light-water zero-power reactor used for research 
of neutron physics parameters in the core. This 
reactor has been in operation since 1982. As the 
LVR-15, it is licenced to operate until 2020, when 
the re-licensing process should be finalized for the 
next period. 

   As a part of the SUSEN project, new technologies 
have been built like the new fast neutron source, 
a final repository barrier testing lab, a facility for 
testing the first wall of a fusion reactor with an 
extreme heat flux (HELCZA) and many other 
systems. For details see http://susen2020.cz/en/

Experimental reactor LR-0 view
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Detail of the SCWR loop

   The TBM platform/mock-up simulating a part of 
the ITER reactor, intended for testing the operation 
and maintenance of TBM systems, is an excellent 
opportunity for future cooperation with the ITER 
project. (TBM – Test Blanket Modules – are separate 
testing systems for testing tritium production). 

   In 2017, a system of hot cells will be commissioned – 
a very new facility with a total of 10 hot cells, which  
will enable work with materials of activity up to  
300 TBq. The cells will include technologies for full 
material properties and microstructural studies of 
irradiated materials.

   In 2017, the following new systems will be put  
into operation:

   The SCWR loop – an experimental circuit with 
supercritical water (25 MPa, 550 °C), which will 
serve for research into material behaviour in 
these conditions and this coolant.

    The HTHL loop – an experimental circuit with 
high-temperature helium for material testing at 
temperatures up to 850 °C.

   The CO2 loop – an experimental loop with 
supercritical carbon dioxide for research of heat 
transfer behaviour through CO2. 

   The LOCA chamber – a device for simulating 
LOCA (Loss of Coolant Accident) events 
for research into changes in materials and 
components (e.g. cables, valves, probes) during 
this type of accidents. 

   The ETL/MSO loops – technology loops for 
radioactive waste processing research.

    The Cold Crucible – technology for high-frequency 
induction heating, used for melting different 
materials (primary to study the behaviour of 
corium in severe nuclear power plants accidents).

   The Gamma Exposure room – an exposure room 
for testing materials and components under an 
intense gamma radiation field.

   The S-Allegro loop – an experimental helium loop 
for research of residual heat dissipation under 
emergency conditions.
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Company Governance

The company is divided into core business 
supporting sections (Research and Development  
in Power Generation Section, Reactors Operation  
Section, SUSEN Project Section, Large Infrastructure  
Projects Section and Safety Research Section) and 
supporting departments (Finance and Controlling, 
Operations Management, Procurement and the 
Project Office). Important supporting roles are 
secured by the Scientific Director and Commercial 
Research Manager (Director Deputies). Outside  
of the organisational structure, the Executive Director  
is supported by the international Committee for  
Commissioning of SUSEN Research Infrastructure  
and the Scientific Council.

An integrated risk management system has been 
implemented, covering the areas of nuclear safety, 
quality, occupational safety, environment and 

projects. The system has been certified according to 
the respective international standards. As an operator 
of research reactors, the company is subject to 
relevant legislation and has developed the relevant 
support functions to ensure compliance. The safety 
committee oversees all security issues, including 
nuclear safety. The committee is independent  
of managers responsible for the operation  
of the various facilities.

We are using an internal information platform EPRA 
suitable for combining all important information from 
project management, human resources management, 
knowledge and risk management, publication 
activities, infrastructure and planning. 

The research strategies and technical goals are 
formulated when preparing strategies for each of 
the areas (reactors, materials, fusion, and individual 
SUSEN research programmes).

CVŘ’s organisational chart

Procurement

Finance 
& Controlling

Operations 
Management

Director Deputies

Project Office

Managing Director

Safety Research
R&D in Power 

GenerationReactor OperationSUSEN
Large Infrastructure

Projects
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External Relations

CVŘ has developed broad-ranging relations with 
the Czech, foreign and international organisations 
active in nuclear technology research and 
development. These are based on frequent informal 
contacts between most of the researchers and 
their colleagues at those institutions. Some of our 
most important collaborators in the Czech Republic 
include: ZČU (University of West Bohemia), AV ČR 
(The Academy of Science of the Czech Republic), 
ČVUT (Czech Technical University), VUT (Technical 
University in Brno), VŠB-TUO (Technical University 
of Ostrava), VŠCHT (University of Chemistry and 
Technology Prague), SÚJCHBO (National Institute 
for Nuclear, Chemical and Biological Protection), 
and SÚRO (National Radiation Protection Institute). 
Our international partners include: JRC Petten 
(Netherlands), KIT (Germany), CEA (France), NLL 
(UK), CIEMAT (Spain), PSI (Switzerland), IFE Halden 
(Norway), VTT (Finland), Studsvik (Sweden), VÚJE 
(Slovakia), ENEA (Italy) and many others.

With several of these organisations, cooperation 
agreements or other type of formalised cooperation  
exist directly or via co-agreement by the UJV Group.

CVŘ is a member of the Steering Committee of EERA 
(European Energy Research Alliance), the Governing 
Board at the Jules Horowitz Reactor, the Governing 
Board of Fusion for Energy (as part of ITER),  
the Steering Committee of the TBM-CA Consortium, 
and a member of the SNETP, ETSON and FUSENET 
platforms. 

Key Projects

CVŘ is pursuing projects in a number of 
programme areas; the largest of them are major 
support programmes for the operation of SUSEN 
infrastructure and institution and for its sustainability. 
Research projects are financed from private, national 
and international sources. 

Infrastructure support projects are helping CVŘ 
to secure operation of the three large research 
infrastructures including training activities for 
operating staff, involvement of large infrastructures 
in international panels and, in particular, financial 
support for open access to the following 
infrastructure:

The Řež Reactors, the SUSEN Centre and the 
development of a part of the Jules Horowitz 
Reactor, an international project taking place  
in southern France. 

The sustainability support project has been granted 
for CVŘ in 2015 as the Research for SUSEN (R4S) 
project, intended to support SUSEN sustainability. 

The HELCZA facility



8

The project is utilizing the SUSEN infrastructure in 
meeting the project’s scientific and research goals.  
The project is divided into activities focusing mainly 
on research and development of Gen IV and 
fusion technology, especially the issues related to 
interactions between the cooling environments 
(supercritical water, liquid heavy metals, helium) and 
materials under high temperatures, interaction of 
neutron fields with materials and the influence of 
neutron and gamma radiation on relevent properties 
of structural materials considered for use in new 
nuclear technologies. Another important part of the 
project is dedicated to the research of the back end 
of the nuclear fuel cycle, such as the optimisation of 
barrier materials, or radionuclide transport kinetics. 
We also focus on an important and unique method 
for the separation of lanthanides and actinides by 
fractional distillation of fluorides. 

CVŘ is participating in research projects supported 
by grants, especially those in applied research, 

such as grants provided by the Technology Agency 
of the Czech Republic (TAČR) and the Ministry of 
Industry and Trade of the Czech Republic. These 
include, for example, projects for the use of molten 
salts to dispose radioactive ion exchangers, 
research of the resistance of metallic and ceramic 
materials for advanced nuclear reactors cooled by 
gas and, in general, development of components 
for applications in fast reactors and nuclear fusion, 
development of joint sealing technology and gas 
purity technology, and research and development 
of new sealing technology for equipment using 
aggressive chemicals. In non-nuclear applications, 
these projects include research and development 
of corrosion-resistant low pressure blades for 
steam turbines. CVŘ also participates in the Centre 
for Advanced Nuclear Technology. In 2013, CVŘ 
succeeded to join the security research activities 
of the Ministry of Interior of the Czech Republic by 
winning a major project, “Prevention, preparedness 
and mitigating the consequences of severe accidents 

Cooling system of HELCZA facility
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FLIBE experiment in LR-0

at Czech nuclear power plants in relation to the 
new findings after the stress tests following the 
Fukushima accident” and “Non-destructive inspection 
of biological shielding concrete”. In 2014, CVŘ 
started to participate in a successful project from the 
Czech Science Foundation (GAČR) (Development 
of ODS steels for use in Gen IV) and in 2015, CVŘ 
succeeded with the same agency with its own project 
involving research into heavy liquid metals field 
(kinetics and mechanisms of the initiation of corrosion 
cracking in liquid metals). Under the Memorandum 
of Understanding between the Czech Republic and 
the USA, CVŘ is running an important research 
about coolant neutronics for molten salt reactors and 
reactors cooled by liquid salts based on FLiBe. The 
project is of high importance also due to opportunities 
it creates for utilization of unique knowledge of CVŘ 
in the area of salt technologies and their utilization for 
the concept of small modular reactors (SMR).
 

We are developing unique methodologies for the 
separation of fission products from active waste 
using fluorine technology, especially in relation to the 
Fukushima accident.

CVŘ has a major participation in European research 
programmes. Under the 7th Framework Programme 
and Horizon 2020, under EURATOM’s calls, we are 
participating in five 2012 projects, five 2013 projects 
and eight 2014 projects. As a part of participation 
in the European research, the role of CVŘ in the 
EUROfusion consortium should be mentioned in the 
development of technology for DEMO, Demonstration 
Fusion Power Reactor. CVŘ further participates in 
research and development of advanced Gen IV  
reactor (SCWR, HTHR, GFR, HLM and MSR 
concepts) and fusion technology, material research 
in the area of corrosion cracking, impact of radiation 
on microstructure of materials, testing of materials 
for Gen IV fast reactors and their demonstrators. 
Evaluating corrosion cracking of materials for Gen IV 
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reactors and determining anisotropic properties of 
chrome steels developed for covering Gen IV nuclear 
fuel are examples of such projects. CVŘ’s research 
teams actively work on the design of systems with 
supercritical CO2 for the secondary cooling and 
removal of residual heat during severe accidents. 
Another important area where CVŘ contributes its 
research and development activities is the nuclear 
fuel cycle and deep repositories. This involves, for 
example, research of deep geological repository 
development in keeping with EC requirements for 
support of joint programming and the networking 
of technical support organizations (TSOs) for deep 
repository, and the development of safety knowledge 
based on microbial processes for geological disposal 
of radioactive waste. CVŘ cooperates with European 
partners on the development of various components 
under the DEMO project, such as breeding blankets, 
the first wall cooling concept, diverter concepts, and 
safety of fusion energy technology operation. 

Facilities intended for testing key fusion technology 
for ITER are already being commissioned – for 
instance the facility for testing the primary wall 
materials and components under extreme heat flux – 
HELCZA, or the TBM Mock-up.

Major commercial research projects include 
primarily fusion projects financed by the European 
participation in ITER (International Thermonuclear 
Experimental Reactor), the Fusion For Energy (F4E) 
project and include the qualification of diagnostic 
components for ITER, testing of the components 
for the ITER thermonuclear installation, which will 
be in contact with plasma – especially the first wall 
panels, diverter discs (internal parts) and Faraday 
antennae of radiofrequency heating. Another 
important programme involves research support 
for operators of nuclear power plants (ČEZ, EDF, 
Slovenské elektrárne, etc.). This involves primarily 
research of the service life of functional and structural 

TBM Mock-up
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materials and functional components, testing of 
new materials for nuclear plants, non-destructive 
testing and evaluation of materials, micro-structural 
analysis of radiation damage to steel, development of 
non-destructive inspection methods and diagnostic 
systems, inspection of nuclear fuel together with 
a comprehensive assessment of the condition and 
development of the core, and development and 
implementation of methodologies for water chemistry 
during hot reactor testing. One of the important goals 
of the research performed for ČEZ, a. s. is to assess 
the radiation dose on selected components (reactor 
pressure vessels, concrete structures in the reactor 
shaft, etc.) in the Dukovany and Temelín nuclear 
power plants and to predict its magnitude in order to 
determine the residual service life of key components 
influencing nuclear safety. A separate line of activity 
is the commercial research involving ‘speciation’ of 
water chemistry and evaluation of the development 

of corrosive products, focused on the fundamental 
aspects of neutron and operational physics. This 
especially involves the evaluation of fluence on the 
reactor pressure vessel and internal reactor parts, 
including the trend curves, research and development 
of evaluation methodologies and evaluation of 
operational data. CVŘ teams are using their long-
term experience in developing new methodologies 
for monitoring outside the core, for the collection, 
validation and evaluation of nuclear data, benchmark 
testing and development of computing codes. 
Another important field of commercial research 
involves deep geological repositories, particularly 
technical support provided in the assessment of 
the suitability of sites, microbial corrosion research 
and development and experiments with packaging 
materials for safety analyses. 

NDT of a piping weld
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The main directions of CVŘ’s activities will continue 
to be in line with the goals of the international R&D 
community related to nuclear technology. The basic 
document of the European energy strategy, the 
Strategic Energy Technology Plan (SET Plan), defines 
two important objectives in nuclear technology 
development:

   Complete the preparation of demonstrations of 
new fission reactors (Gen IV) meeting stricter 
sustainability requirements;

   Complete the ITER installation for nuclear fusion 
and ensure early involvement of this area of 
research in demonstration activities.

According to the ESNII (European Sustainable 
Nuclear Industrial Initiative), it is essential to maintain 
European leadership in the development of fast 
reactor technology with unique safety parameters  
and providing for sustainable development  
of nuclear energy.

In the context of the European environment, the 
SNETP (Sustainable Nuclear Energy Technology 
Platform) sets out the following three technological 
priorities for research and development: light water 
reactors, fast reactors and combined heat & power 
generation (cogeneration). 

The following are R&D areas important for all those 
technologies:

   Properties of structural materials and fuels;

   Component integrity;

   Production technology;

   Instrumentation and control, monitoring  
and diagnostics.

In 2015, the Government of the Czech Republic 
approved the National Nuclear Energy Development 
Action Plan, which sets out the following  
R&D priorities:

   Support for nuclear installations safety;

   Efficient and long-term use of the existing nuclear 
power plants;

   Research ensuring support for the construction 
and operation of new and economical nuclear  
plant units;

   Fuel cycle research and development;

   GEN IV research and development. 

Worldwide nuclear technology R&D priorities focus 
mainly on the following areas:

   Safety and operational reliability of existing nuclear 
technology, especially light water reactors, plus 
development of new nuclear fuel technology;

   Solutions for the back end of the fuel cycle;

   Generation IV technology development;

   Development of tokamak (or stellarator) fusion 
technology;

   Development of small modular reactors.

CVŘ is active in certain sections of each of these 
technology development lines through general 
scientific disciplines such as material engineering for 
high-temperature nuclear applications, advanced fuel 
cycle chemistry, engineering barriers research, and 
experimental and computational thermal hydraulics, 
neutron and operational physics.

Research and Development Priorities
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Priority Area 1: Fusion

Fusion research at CVŘ focuses on testing, 
development and methodology for key components of 
the ITER and DEMO reactors. Our priorities especially 
include testing the first wall materials and support for 
the development of certain ITER and DEMO fusion 
reactor components. This is enabled by CVŘ’s position 
as an operator of unique testing, CFD computing and 
sub-scale testing facilities. A long-term contract for F4E 
and research in the EUROfusion consortium are highly 
prospective for us.

Another important area is support for the 
development and testing of the handling and 
maintenance methodology for TBM subsystems 
on our TBM Mock-up in combination with the 
development of software and 3D virtual reality 
environment and the use of cutting-edge CAD/CAM 
technology in robotics. Our position is strengthened 
by unique experimental infrastructure and contacts 
within the fusion science community. Other research 
in this area is also significantly enhanced by the 

He and PbLi loops, which support research and 
development of fusion reactor components (breeding 
blanket, diverter) in respect of cooling media. There 
has been strong interest from potential users in 
scientific and research activities performed on  
the above mentioned infrastructure.

In material development for fusion applications,  
we have research infrastructure for a wide range 
of testing and evaluation of properties, including 
cutting-edge microstructure analysis. CVŘ 
has developed significant experience with this 
experimental issue (the TW3 probe, PbLi probe  
and loop, etc.). The possibility of the complementary 
use of the LVR-15 reactor to expose samples 
to irradiation will enable research into combined 
corrosion and radiation environments.

An important issue with the otherwise low-waste 
fusion technology is the problem of tritium disposal. 
The combination of existing knowledge and 
equipment indicates new opportunities, especially 
in cooperation with other partners (such as VŠCHT, 
University of Chemistry and Technology Prague). 

The HELCZA facility



14

Priority Area 2: Generation IV 
Technology Development

The study of the behaviour of materials in the 
environment of molten salts, supercritical water, 
high-temperature helium and liquid metals interlinks 
the material research in the area of high temperatures 
with the specific environments being considered for 
Gen IV technologies. CVŘ has long-term experience 
in corrosion research related to Gen II and Gen III  
reactors. We will be able to leverage the new 
and unique in-pile SCWL, and tests for Gen IV 
SCW reactors and for Gen III+ accident tolerant 
fuel. Another important area is the development of 
small modular reactors, especially those based on 
molten salts technology (LiF–BeF2). This opportunity 
leverages the unique knowledge obtained in Czechia 
in salt technology thanks to grants from the Ministry 
of Industry and Trade in recent years. Apart from the 
US and China, the Czech Republic is the only country 
with a significant global lead in this area, gained as 
a result of heavy investment in this technology.

We count on using the massive technology 
infrastructure created in the Czech Republic in  
recent years, in particular the SUSEN project and 
major research infrastructures (Řež Reactors).

In the area of high-temperature helium, we will use 
our experience with corrosion testing in the HTHL-1  
and HTHL-2 loops, which constitutes a unique 
facility in Europe for studying material behaviour 
in environments simulating HTR and GRF reactor 
environments. In the study of interactions between 
materials and liquid heavy metals, our priority is to 
analyse the degradation due to particular corrosive 
mechanisms. 

We see significant opportunities in cooperating in the 
development of heavy metal pumps and in deploying 
our experimental installations and heavy metals 
know-how in fusion research, be it in the ALFRED 
consortium or in the studies for the MYRRHA reactor. 
Our cooperation with Czech industry also provides 
opportunities in the non-nuclear energy sector. 

Supercritical Water Loop (SCWL)
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Priority Area 3: Materials for  
Power Generation

Development and assessment of properties 
of materials for power generation are a cross 
cutting issue across Gen III and IV, non-nuclear 
applications and fusion. 

We will prioritise research of response of structural 
materials submitted to mechanical forces, high 
temperatures and specific operating environments. 
We will use our superior labs for mechanical testing of 
structural materials under static, dynamic and impact 
stress, with a wide range of power capacities and with 
support in the area of chemical and metallographic 
analysis (GD-OES, SM, SEM), as well as relationships 
with material labs in other research institutions and 
centres (such as ZČU, NTC, RTI and ÚJV). 

We also intend to focus on testing the properties 
of candidate materials for HLM-cooled, molten 
fluoride salt-cooled and high-temperature gas-
cooled reactors, as well as materials for the fusion 
programme. In non-nuclear applications, we will 
cooperate in the development of materials for 
high-temperature resistant components and steam 
turbines for ultra-critical fossil units.

Utilization of new materials for structures and 
components of new Gen IV and fusion technologies 
requires analysis of the degradation of structural 
materials by evaluating radiation-induced defects 
using HR-STEM imagery and the study of radiation 
damage to the microstructure of metals following 
exposure to irradiation by fast neutrons and  
high-temperature. 

We will leverage our experience with the evaluation  
of radiation-induced defects (RID) in austenitic steels 
for in-reactor components. 

We will also utilize our unique knowledge in the in situ 
metering of radiation-exposed samples under high 
temperatures and in situ tensile testing, including 
analysis of RID migration and measuring local 
mechanical properties through nano-indentation 
and HR-STEM analysis. Our new hot cells facility will 
include a nano indenter – the only one in the Czech 
Republic and possibly Europe.

The Nanoindenter



Priority Area 4: Nuclear  
Fuel Cycle

Our main goals for the fuel cycle, especially its back 
end, will include: 

   Disposal of radioactive waste, focusing on the 
use of high-efficiency evaporators enabling 
concentration to high evaporation residue 
values, bitumenation, membrane processes and 
separation.

   The study of the interactions between engineering 
and natural barriers in anaerobic environments – 
research into steel corrosion processes for 
repository casks/canisters under anaerobic 
conditions. The Czech Republic is seriously 
considering implementing a deep geological 
repository and scientific support for the repository 
is one of the Government’s priorities. The expected 
implementation time for projects related to the 
deep geological repository is at least 20 years in 
the Czech Republic alone.

   Development of new methods of the detection of 
very low activity of long-lived radionuclides in very 
small samples (Fission Track Analysis).

   Research of technologies related to the use of 
molten salts in SMR, Gen IV, or solar energy, 
especially in the context of interaction with 
structural materials.

Priority Area 5: Safety  
and Reliability of Power Generation 
Technologies

Aging of structural materials 
When assessing the condition and qualification of 
components and systems important for nuclear safety, 
CVŘ will focus on selected areas of the verification of 
component integrity and condition, both in laboratory 
conditions simulating operational conditions at 
a nuclear plant and in real operating conditions. The 
latter will be under focus especially in terms of aging 
and radiation damage of materials, components and 
systems important for nuclear safety (mechanical 
components, electrical systems, cables, civil parts). 

Improving nuclear safety evaluation methods 
Suitable methods and computing codes will be 
developed for assessing nuclear safety, with the 
objective of evaluating safety margins, factoring 
in all the physical effects and different sources of 
uncertainties both in normal operating conditions of 
nuclear installations and in emergency conditions. 
The focus of CVŘ’s work will be in adopting and 
adapting foreign computing codes for the conditions 
in nuclear power plants in the Czech Republic and 
their validation and independent analysis of selected 
design accidents and extended project conditions at 
nuclear power plants in the Czech Republic, including 
severe accidents.

Anaerobic Boxes Laboratory
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Severe accidents research 
The importance of researching severe accidents in 
nuclear power plants was confirmed and highlighted 
by the Fukushima NPP accident. The current CVŘ 
research concerning the phenomenology of severe 
accidents entails experimental research of separate 
physical and chemical processes related to core 
melting, namely simulation of nuclear fuel melting and 
interaction between the melted corium and structural 
materials. This work will be accompanied by the 
refinement of physical and mathematical models for 
processes related to severe nuclear accidents.

Disposal of radioactive waste and spent nuclear 
fuel (end of the fuel cycle) 
As part of the deep geological repository development 
community, we will focus on multidisciplinary research, 
based on which the disposed waste and spent 
nuclear fuel will be isolated from the biosphere using 
a multi-barrier system to prevent any negative impact  
of the repository on the environment. The focus  
of CVŘ’s work in this respect will be research  
and mapping of corrosive and migration processes in 
deep geological repository environments, development 
and validation of physical models of radionuclide 
transport to evaluate the safety of deep repositories 
and the study of the speed and mechanism of the 
degradation of engineering barriers in deep geological 
repositories in anaerobic environments for the purpose 
of safety analysis. 

The LOCA Technology Laboratory

Development of the nuclear safety concept for 
the new generation of reactors
With the development and expected industrial use 
of Gen IV reactors (high-temperature reactors, 
supercritical water reactors, molten salts reactors), 
the philosophy of the safety of such machines 
is also changing and requires the use of new 
advanced materials and technology. The study and 
development of such materials and technology will 
take place in CVŘ’s unique research infrastructure, 
which is being developed as part of the SUSEN 
project. These developments will also include  
the development and validation of computing 
codes for the safety analysis of new generation 
reactors using new types of cooling media, 
especially helium, supercritical water, supercritical 
CO2 and heavy liquid metal. 

The Cold Crucible Facility
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Priority Area 6: Non-nuclear 
Technologies

Non-nuclear technology is also an important topic 
for CVŘ, with considerable research and application 
potential. Development of knowledge in this area will 
focus on the following:

   Research of thermal hydraulic properties of 
supercritical CO2 and study of corrosion and 
erosion to enable the testing of turbine-generator 
systems and coolers with CO2/air; 

   Development of NDT methods for diagnosing  
non-nuclear energy generation equipment,  
for instance turbine defects, as well as  
the development of methods for NDT method, 
technology and staff classification;

   Research on hydrogen technologies;

   Water treatment, separation of water solutions, 
membrane technology, analysis of low 
concentrations;

   Concentrated solar energy research.

The Hydrogen Loop
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CVŘ’s financing must comply with four basic 
requirements:

1.  Ensuring the company’s financial sustainability 
in terms of creating a yearly profit capable of 
supporting its long-term development. Our status 
of research organisation enables us to keep all 
profits for our purposes.

2.  Complying with the limitations of the status of 
research organisation, especially limitations 
concerning commercial turnover and commercial 
use of infrastructure.

3.  Providing open access to infrastructures financed 
from public budgets.

4.  Balancing the non-eligible costs incurred in the 
company’s activities, including those related to 
grant projects, with income from commercial 
research and industrial services.

The main pillars of our financing for 2017–2022 
therefore are:

   Support for research infrastructure (SUSEN, 
Research Reactors, JHR);

   The co-financing of SUSEN infrastructure 
sustainability, R4S under NPU II (National 
Sustainability Program II);

   Czech Government grants, mostly from TAČR 
(Technology Agency of the Czech Republic, 
technology and pre-commercial research), plus 
GAČR (Czech Science Foundation, basic research);

   Institutional financing;

   Our participation in the Horizon 2020 project 
consortia, such as EUROfusion;

   Commercial research for industry and international 
consortia financed fully or partially from public 
budgets (i.e. F4E, ESS, JHR);

   Services for industry. 

In addition to covering the cost of projects and 
everyday company operation, this financing will also 
be used to cover costs incurred in enabling open 
access to infrastructure, student access to the LR-0 
research reactor and internal projects supporting new 
ideas and research plans.

CVŘ’s Financing for 2017–2022: Principles and Sources
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Research and Development

Our R&D objectives are based on two aspects – the 
commitments related to previous or existing projects, 
and international communities’ priorities defined or 
modified after 2014, all within the framework of the 
Priority Areas defined in the Chapter III. 

Priority objectives for 2017–2022, stemming from 
previous commitments, primarily concern the SUSEN 
project requirements and commitments related to the 
R4S (Research for SUSEN) project. These objectives 
are interlinked. Our goals for 2017–2022 are the 
following, in particular:

   Delivering R&D outputs from the SUSEN and R4S 
projects.

   Involvement of research teams in major 
international research communities focused on 
CVŘ’s priority areas.

   Pursuing basic and applied research in Priority 
Areas with a potential of linking with university and 
academic institutions – fulfilment of the conditions 
for excellence.

   Full use of the application potential of our results – 
involvement of industry, support for the utilisation 
of the SUSEN Centre and CVŘ. In this respect, we 
intend to leverage, and offer to Czech companies, 
our contacts and coordination position in European 
research communities, primarily in sustainable 
energy, Gen IV, and fusion technology fields. 

   Our scientific priorities focus on the development of 
methods and methodologies for new experimental  
facilities, development of innovative methods for 
evaluating experimental results and data, and 
on obtaining the application potential for the 
fundamental results provided by sustainability 
projects.

Our goals will also focus on important R&D needs 
as defined by international organisations, industry 
and research communities. The following objectives, 
which are new compared to the SUSEN goals, are 
seen as important:

   Research and development of nuclear safety 
evaluation methods, especially in relation to 
support for Czech Republic’s and other countries’ 
regulatory authorities, comprehensive evaluation of 
neutronics and thermal hydraulics for operational 
and emergency modes of Gen II and III technology 
and development of methods for assessing Gen IV 
and fusion technology safety.

   Research and development of methods for 
combining robotics and 3D technology with 
handling techniques for fusion technology.

   Extension of research into the processing of 
actinides in relation to severe accidents.

   Research related to interactions of radiation fields, 
thermal flow and non-metallic materials, especially 
concrete.

   Possibilities for the development of a small modular 
reactor cooled by molten salts.

We regard commercial research as important 
vindication of the importance and purpose of our 
research work and also as a source of financing for 
ensuring our company’s sustainability. The following 
are the priority areas for our commercial research:

   Innovation and R&D support for the operators 
of existing nuclear and non-nuclear energy 
generating plants in the area of safe long-term 
operation, primarily in the evaluation of material 
and component aging, nuclear fuel assessment, 
and development of materials (for instance for 
new fuel types).

   Development of neutron dosimetry methods to 
improve the accuracy of the prediction of service 
life of key components of nuclear installations.

Priority Objectives for 2017–2030
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   Interaction of structural materials in important 
fusion reactor components, especially the first 
wall and the diverter, with extreme heat and 
media flows.

   Research of phenomena related to nuclear waste 
disposal in relation to severe accidents (Fukushima) 
and development of methods, mainly in the area of 
fluoride technology.

In addition to extensive publication activities, we also 
expect outputs in the form of methodologies, verified 
technologies and patents. 

Technology and Research 
Infrastructure Development

Our priorities for technology and research 
infrastructure development in 2017–2022 are:

   Preparation of documentation for the licensing 
process and obtaining the licence for the operation 
of both reactors beyond 2020;

   Full commissioning of the SUSEN infrastructure  
by June 2017;

   Accreditation of workplaces and laboratories 
 for testing;

   Implementation of newly built equipment into  
the existing infrastructure to enable the provision of 
comprehensive services in individual research areas.

In reactor development, our priority goal is  
the preparation of documentation for the application 
for licences to operate the LVR-15 and LR-0 reactors 
beyond 2020: this will require legislative, technical  
and investment actions as per our long-term operation 
strategy. The internal team for the assessment of 
nuclear installations safety will play an important role  
in this process.

As far as support for research on the LVR-15 reactor 
is concerned, priorities will include the operation of 
the HTHL and SCWR experimental loops for in-pile 
testing into the research goals under the SUSEN 
project, and the development and design of the 
technology and strategy for using the reactor for 
operating new irradiation probes to meet continuously 
increasing demand for research into material 
behaviour under irradiation.

On the LR-0 reactor, the main development goal is 
to expand its use to other, non-VVER prospective 
systems, mainly design and technical preparation for 
testing using inserted cores for Gen IV reactors. 

In the area of fusion technology, our priority goal is 
participation in international projects involving  
the preparation and building of demonstration fusion 
reactors, both in previously contracted tests of  
the primary wall of fusion reactors (HELCZA) and in 
other theoretical and experimental projects, including 
the development of remotely-controlled handling 
devices for inspections and repairs of difficult-to-access 
equipment and components (TBM Mock-up, NDT 
technology).

The Research Reactor LVR-15
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A part of the laboratories and test facilities 
development aim to obtain accreditation to provide 
expert opinions on materials and their testing. A plan 
of necessary legal and technical requirements for 
these objectives is to be prepared and implemented. 
Labs intended for accreditation include the LOCA 
technology lab, in cooperation with the high-voltage 
testing facility and gamma irradiation facility for testing 
of system behaviour during severe accidents in nuclear 
power plants, as well as the hot cells technology 
with experimental instrumentation for mechanical 
tests of irradiated materials for research important for 
extending nuclear power plants’ service life.

The newly built labs significantly broaden the  
possibilities of the existing infrastructure and  
synergies between them. The development  
objective in this respect is to create the technical  
and personnel conditions for comprehensive  
research support in individual areas – combining  
the neutron labs for research and testing with 
reference neutron fields; combining the irradiation 
services of the LVR-15 reactor with mechanical  
tests in the hot cells; combining the ETL and MSO 
loops for comprehensive development of radioactive 
waste processing methods, etc.

CVŘ will also rely on the workhop support, 
particularly in manufacturing of sophisticated fine 
tools. The workshops and the design department 
will provide also a key support for developing new 
testing equipment. Any free capacity will be offered 
commercially for sophisticated small series design 
and manufacture.

Large Infrastructure Projects

In the recent years, CVŘ has developed robust 
competences in the design, computing, production 
and supply of large research infrastructures, such as 
the supply of hot cells for the Jules Horowitz Reactor, 

and the construction of hot cells under SUSEN project. 
Especially due to the JHR project, CVŘ is now familiar 
to major nuclear technology suppliers (AREVA, ESS, 
VTT), who consider us to be a reliable turnkey supplier. 
Our unique design and supply capabilities have 
resulted in interest from other projects.

Our goal for 2017–2022 will be to apply this 
know-how to new development projects, primarily 
in nuclear energy by focusing at non-standard and 
custom supplies of comprehensive systems for large 
complete plants in nuclear research and industry (hot 
cells, technology loops, NPP equipment, etc.).  
The design expertise will also provide internal support 
within CVŘ for the research reactors, hot cells, etc. 

The synergies with the UJV Group (incl. EGP) will be 
explored to ensure comprehensive turnkey delivery 
covering tender documentation to installation and 
commissioning (EGP – Tender Documentation +  
Basic Design, CVŘ – Detailed Design + Delivery + 
Installation + Testing).

Services for Industry

Services for industry will focus on leveraging our 
experience, knowledge and technology in areas 
where our added value is unique and where potential 
exists for further research and development work. 
From this point of view, our services will prioritise 
long-term projects focused on building the CVŘ 
brand in relation to the quality and uniqueness  
of our services:

   Production of radioisotopes, especially our 
contribution to the European production of Tc-99;

   Development of methods for stable production of 
minerals modified by neutron radiation;

   Evaluation of nuclear fuel damage for nuclear 
power plants;
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   Evaluation of neutron fluences as part of pressure 
vessel surveillance programs;

   Production of homogenous semiconductors;

   Development and production of test elements for 
the qualification of non-destructive methodologies;

   Development and production of specialised robotic 
manipulators;

   Evaluation of the properties of new industrial 
materials (e.g. materials produced by powder 
metallurgy).

Human Resources, Team  
and Knowledge Development

CVŘ will continue to prioritise the development 
of its employees, as a part of the development of 
a knowledge-based organisation and as a means  
to achieve R&D excellence.

The following three principles will be applied:

   Participation of researchers in preparing 
development strategies for their areas of expertise;

   Combination of medium-term personal 
development plans, annual performance  
indicators and support for initiatives leading to  
non-institutional development of knowledge, 
especially learning by doing;

   Strict emphasis on the quality of research outputs 
and their presentation.

Internal projects (IPNOP) will remain an important 
platform for the development of employees and 
knowledge. These internal grant-financed projects 
will continue to provide an important source of new 
ideas applicable in public and commercial research. 
However, the form of the IPNOP may be tuned up 
according the evaluated efficiency of the previous 
projects. The goal is to motivate researchers and 

engineers to open their minds and to propose cutting 
edge innovative ideas.

Non-research staff will be able to promote their 
specialisations, especially by assessment and if useful 
than also implementation of processes based also on 
their suggestions.

The company intends to continue supporting 
international networking by promoting international 
projects, exchange of ideas by short-term trips to 
conferences and workshop, primarily in combination 
with the presentation of the results of our work. 
Employees participating in such events will be 
required to share the knowledge gained.

Medium and long-term fellowships at important 
international research institutions are seen as an 
important tool for employees development and 
promotion of relationships between institutions. Such 
fellowships are always subject to their efficiency 
for both the employee and the organisation and 
employees will cooperate with their superiors 
to minimise the impact of such trips on the 
company’s current operations.

For the upcoming years, CVŘ has formulated the 
following HR goals:

   Stabilisation of work teams after four years  
of a rather dramatic growth in the number  
of employees and intensive work on  
the SUSEN project;

Researchers performing irradiation experiments in LR-0 reactor
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   The number of employees will depend on research 
needs. We expect our staffing level to rise by about 
10–20% by 2020;

   Increasing the number of senior/expert science and 
research workers so that they can transfer their 
experience to junior employees; 

   Teamwork and information sharing across  
the company; 

   Support for professional development of 
employees through Personal Development Plans. 

The success of research in a sector as demanding 
as nuclear and energy technology is in terms of 
knowledge and capital, requires systematic teamwork 
and cooperation. It is difficult for an individual to 
obtain top results; on the other hand, not even 
a professionally well-balanced team will achieve 
great results without highly inventive individuals and 
visionaries. If we want to succeed we must balance 
all aspects of research work. 

For 2017 and subsequent years, we will continue 
to base our operations on qualified (in terms of both 
education and experience) scientific and research 
workers. After the completion of the SUSEN 
infrastructure, in the preparation of which many 
researchers have participated, we are counting on 
some of them (those who started their scientific 
career in the SUSEN project) moving into senior 
positions on the basis of a significant upgrade of their 
knowledge. In spite of that, we also plan on attracting 
experienced researchers from other institutions. We 
expect that many of them will be motivated to join 
us by the cutting-edge infrastructure provided by the 
SUSEN project. We will also encourage the formal 
certification of our researchers in PhD programmes, 
both for our own employees and for postgraduate 
students from other institutes and universities 

using our infrastructure as part of the open access 
principle. We will give priority to exceptionally talented 
creative minds. Through suitable division of work, 
we will aim to keep the impact of public financing on 
bureaucratisation as low as possible and to reduce 
the routine service and administrative activities that 
researchers have frequently been doing up to now. 

Freeing creative minds for scientific and research 
activities will be supported by an efficient 
experimental technology operation and management 
team, an efficient administrative and executive team 
and powerful project management. 

As part of administration and management, we 
intend to overcome the current teething problems 
related to newly introduced IT systems, eliminate 
no-value tasks, minimise hardcopy documents, 
and consistently digitise both administration and 
management.

Cooperation within  
the UJV Group

In 2017–2022, CVŘ, as a subsidiary of ÚJV Řež, a. s.  
and a member of the UJV Group, will promote its 
role within the Group as the organisation providing 
pre-commercial research, while fully respecting the 
division of activities, human resources and knowledge 
as per the SUSEN project specifications. Given the 
long history of nuclear research in Řež, CVŘ will take 
advantage of synergies that do not violate these 
specifications. 
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External Relations and Engagement 
in Research Communities

Nuclear R&D represents an international activity: 
the main reason is to use the synergies between 
the various research centres for developing new 
technologies. CVŘ will continue to cooperate with  
the Czech and international research communities 
in all areas of its operations. An important task for 
gaining participation in major international projects,  
is the cooperation in international research consortia. 

In the Czech Republic, CVŘ will cooperate with 
research and industrial organisations and facilitate 
their participation in international projects and 
activities, leveraging CVŘ’s position as a national 
representative in major organisations and projects, 
especially the Jules Horowitz Reactor project and  
the European Energy Research Alliance (EERA). 

We will focus on promoting cooperation with 
academic institutions in the area of fusion (Ústav 
fyziky plazmatu/Institute of Plasma Physics), the ESS 
project (Ústav jaderné fyziky/The Nuclear Physics 
Institute) and others. Cooperation with universities, 
above all ČVUT (Czech Technical University in 
Prague), ZČU (University of West Bohemia), VUT 
(Brno University of Technology) and VŠB-TUO 
(Technical University of Ostrava) is a tradition, as 
demonstrated in many joint projects and in mentoring 
student theses. 

At the international level, CVŘ will focus on 
maintaining its membership of the following:

   SNETP (Sustainable Nuclear Energy Technology 
Platform), which brings together more than  
100 European industrial, academic and research 
organisations and has a significant influence on 
the direction of the European nuclear technology 
development.

   NUGENIA (Nuclear Generation II & III Association) – 
a non-profit organisation promoting safety of  
Gen II and III nuclear reactors and NC2I (Nuclear 
Co-Generation Industrial Initiative) for cogeneration. 

   EERA AISBL (European Energy Research Alliance – 
Association Internationale Sans But Lucratif 
(International Non-Profit Organization)) –  
an organisation promoting energy research  
(the energy sector and renewable energy sources). 
EERA brings together 150 European universities 
and research organisations. As a member of 
the Executive Committee, CVŘ represents the 
research and industry communities in the Czech 
Republic, thereby facilitating Czech organisations’ 
cooperation with leading European institutions.

   Our cooperation with NUGENIA and EERA also 
focuses on preparing high-quality projects for  
the Horizon 2020 calls.

   IGD-TP (Implementing Geological Disposal 
Technology Platform) is a platform for research 
related to radioactive waste disposal. We are part 
of its activities in respect of the safe disposal of 
nuclear waste.

   ETSON (European Technical Safety Organisation 
Network) – a network of organisations providing 
scientific and research support to national 
regulators of nuclear power generation safety. 

In networking and education, we will continue our 
participation in the following institutions:

   ENEN (European Nuclear Education Network) –  
an association promoting education in nuclear 
energy generation (fission).

   FUSENET (European Fusion Education Network) – 
an association supporting education in nuclear 
energy generation (fusion).

CVŘ is a cooperating institution in the European Joint 
Research Centre (JRC). Our cooperation focuses 
especially on Gen IV nuclear technology, safety and 
materials. Together with our parent company,  
ÚJV Řež, a. s., we will continue to pursue our 
cooperation with the JRC.
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Under an intergovernmental agreement between 
the Czech Republic and the US, we are an active 
collaborator of the US Department of Energy (DOE), 
Oak Ridge National Laboratory (ORNL) and the 
Massachusetts Institute of Technology (MIT) in 
research concerning fluoride salts for Gen IV salt 
reactors. This cooperation is an important part of 
our plans for the development of the molten salt 
technology.

Other institutions and organisations with which 
CVŘ cooperates and will continue to cooperate 
through individual projects, knowledge support, and 
coordinated research include but are not limited to 
JAEA (Japan), CEA (France), KIT (Germany), IFE 
(Norway), CERN and PSI (Switzerland).

Expected Longer Term Trends,  
2020–2030 

CVŘ will identify its research priorities, workforce, 
development and research infrastructure based on 
the following criteria:

1.   CVŘ potential to contribute to safety, 
security and availability of energy

2.   Utilization of in-house technologies while 
being open minded to new challenges and 
opportunities

3.   Capability to foresee mid-term financing sources  
of the company

Research priorities
Fusion: The R&D on Fusion is expected to evolve 
towards component testing for ITER and DEMO. The 
HELCZA facility and the TBM Mock-up, together with 
the methodologies developed around their utilization, 
will constitute the backbone for the CVŘ testing 
capabilities. CVŘ will also pursue spin-off utilization 
of this infrastructure, e.g. HELCZA applications in 
non-fusion areas and 3D virtual reality and robotics 
emerging from TBM use.

Generation IV: CVŘ will try to maintain continuity 
in relation to all systems currently present in its 
work scope. However, it is realistic to expect that 
some selection will occur, primarily depending on 
which systems will be privileged both nationally and 
internationally. Currently, CVŘ is aiming at expanding 
its activities and collaborative work internationally, 
notably with US R&D institutions, in the area of Small 
Modular Reactors (SMR, focused to molten salt 
technologies). The LR-0 reactor is expected to have 
a relevant use also for other Gen IV technologies.

Material science: This will continue to be a CVŘ 
focus area also in the long term, mainly in terms of 
alliance with national and international industries.  
The foreseen CVŘ role will be mainly on materials 
testing, which would require current and new facilities 
able to simulate actual operative conditions. In this 
context, the LVR-15 is seen as an essential tool. Material 
research related to new component manufacturing 
technologies (like Hot Isostatic Pressing (HIP) of powder 
alloys) should be explored and prioritized based on their 
relevance for new nuclear systems.
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Fuel back-end: The studies in this area will continue 
to serve regulatory needs. The work is expected to 
address Gen IV to an increasing degree, particularly 
in the SMR and Molten Salt Reactor (MSR) area.

Technical infrastructure
LVR-15 and LR-0: CVŘ will do what it takes to use 
the renewed license (2020) to support key research 
goals. Maintaining operation of its two test reactors 
will be an important CVŘ aim, as they are seen as 
essential tools for CVŘ strategy in the nuclear area. 
The reactors will serve both CVŘ and ÚJV Řež needs. 
CVŘ will also seek for international complementarities 
and alliances where appropriate (e.g. with the JHR). 

Hot cells: The CVŘ hot cells also represent a unique 
infrastructure for nuclear material studies. CVŘ will 
seek for their full availability and optimal operation 
also in the long term. They are to serve ÚJV Řež 
needs, Czech NPP needs, while serving, where 
possible, the international nuclear community.

Loops and autoclaves: This infrastructure will be 
maintained to the extent to which it corresponds  
to actual needs. These may depend on which  
Gen IV system will be prioritized. CVŘ will determine 
the best strategy for maintaining, converting or 
dismissing some of the facilities while making others 
more robust. 

Fusion facilities: As already mentioned, it is 
expected that the main CVŘ fusion facilities, HELCZA 
and TBM will have a major role in maintaining 
a pronounced CVŘ profile in the fusion world.

Laboratories: Most laboratories constitute 
a common platform for the entire cross section of 
CVŘ studies, hence no major changes are foreseen 
here. Attention will need to be paid to maintaining 
expertise and activate synergies with other institutions 
in the country for specific laboratory capabilities.

Changes in CVŘ funding structure
After the period of SUSEN sustainability is finished 
(2022), a new financing model of CVŘ should be 
implemented. It will depend on that time technological 
research strategy of the Czech Republic, on  
the owner priorities and on the possibly renewed 
model for EU financial support (loans instead of direct 
grants). Therefore it will be necessary for CVŘ to 
differentiate/expand their source of funding, possibly 
through extended contract work.

Centre of highly sensitive analytical instruments
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Irradiation test of ITER in-vessel 
magnetic LTCC pick-up coils 

Time span of the project
   2015–2017

Problem which was/is being solved
   The project is oriented towards the testing and 
qualification of ITER in-vessel magnetic LTCC 
(Low Temperature Co-fired Ceramic) pick-up 
coils within the radiation environment up to the 
neutron fluence,that will be reached within the 
ITER’s neutron field during its lifetime. During the 
qualification, the electrical signal generated by 
the LTCC sensors under irradiation are detected 
and analysed. Electrical radiation effects such as 
radiation induced conductivity (RIC), electro-motive 
force (RIEMF), thermo-electric sensitivity (RITES) 
and temperature electro-motive force (TIEMF) are 
evaluated.

Kind of financing
   Commercial Research 

Materials for advanced nuclear 
reactors and other power  
generation applications

Time span of the project
   2013–2017

Problem which was/is being solved
   The objective of the project is to gain more 

information concerning degradation of metallic and 
ceramic materials in the advanced nuclear reactor 
coolant environments – first of all high temperature 
helium and also super critical water.

Kind of financing
   Technology Agency of the Czech Republic

Important information 
   Related to R&D of Gen IV reactors, which is solved in 
international level. Use of the results of the project in 
subsequent international project is expected.

Important papers 
   Berka J., Kalivodová J.: Testing of high temperature 
materials within HTR program in Czech Republic, 
EPJ Nuclear Sci. Technol. 2, 24 (2016)

   Berka J., Vilémová M., Sajdl P.: Testing of 
degradation of alloy 800 H in impure helium at 
760 °C, Journal of Nuclear Materials 464 (2015) 
221–229

   Kunzová K., Berka J., Siegl J., Haušild P.: Effect 
of thermal exposure in helium on mechanical 
properties and microstructure of 316L and P91, 
Journal of Nuclear Materials 472 (2016) 47-54

Sample holder schematics and its mock-up

The High Temperature Furnace The sample holder for He loop
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Microstructural design of ODS steels 
for heavy liquid metals environment 
applications

Time span of the project
   2014–2016

Problem which was/is being solved
   Corrosion-mechanical behaviour of 14-19Cr ODS 
steels exposed to flowing liquid metal environment 
(lead-bismuth).

Kind of financing
   GAČR – The Czech Science Foundation

Important information 
   Cooperation with Institute of physics of Materials 
(UFM) CAS Brno; Published about 15 papers  
& conference presentations

Post-test SEM EDX on sections of ODS steels after exposure to PbBi, 350 °C/500 h

Section

EDX
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Commercialization of R&D results 
(Project CORD)

Time span of the project
   2016–2019

Problem which was/is being solved
   There are expected as an outcome at least  

7 commercially viable sub-project through the life 
span of the project (sub projects varying from 
2–3 years in duration). The sub-projects shall be 
reflecting the needs of the industry and bring to 
the life technical solutions saleable to the industrial 
partners active in the field of given research from 
the individual sub-activity. The first three project 
selected at the end of the year 2015 are focused 
on the research and development of the special 
cross valve for coaxial duct (1), ultra-sound flow 
meter for liquid heavy metals (2) and robotic 
manipulator for visual inspection of difficult access 
places (e.g. archaeology) (3).

Kind of financing
   Technology Agency of the Czech Republic

Important information
   There are expected outcomes in the forms of 

patents and utility models and commercialization of 
the final products of the subprojects

fig. (1)
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EUROfusion

Time span of the project
   2014–2018

Problem which was/is being solved
   Development of the European fusion reactor 
demonstrator DEMO according to the European 
Fusion Roadmap. Contribution to design and 
analyses the HCLL, WCLL, and DCLL breeding 
blanket concepts for DEMO.

   Development of related technologies such as PbLi 
technology, Tritium extraction technology, 
First Wall and Divertor cooling enhancement 
Experimental validation of developed techniques 
Experimental testing of functional and structural 
materials (EUROFER, antipermeation barriers).

   Experimental testing of components (mock-ups, 
technological prototypes etc.) for the Breeding 
Blankets, First Wall, Divertor, PbLi anciliary loops, 
and Tritium Extraction and Removal system.

   Development of detritiation techniques  
for the DEMO fusion plant.

Kind of financing
   EURATOM funding and Ministry of Education, 
Youth and Sports (MŠMT) co-funding

Important information
   international cooperation within the EUROfusion 
consortium 16 technical deliverables  
(up to 09/2016)

Important publications
   Boccaccini L. V., Aiello G., Aubert J., Vala L.: 
Objectives and status of EUROfusion 
DEMO blanket studies, Fusion Engineering  
and Design 109-111 Part B (2016) 1199-1206; 
doi:10.1016/j.fusengdes.2015.12.054

   Domalapally P.: Assessment of hypervapotron heat 
sink performance using CFD under 
DEMO relevant first wall conditions, Fusion 
Engineering and Design 109-111 Part A (2016)  
109-113

   Barrett T., Ellwood G., Peréz G., Kovari M., Fursdon 
M., Domptail F., Kirk S., McIntosh S., Roberts S., 
Zheng S., Boccaccini L. V., You J.; Domalapally 
P., et al.: Progress in the engineering design and 
assessment of the European DEMO first wall 
and divertor plasma facing components, Fusion 
Engineering and Design 109-111 Part A (2016) 
917-924

   You J., Mazzone G., Visca E., Bachmann C., 
Autissier E., Barrett T., Cocilovo V., Crescenzi,  
F., Domalapally P., Entler S., Federici G., Frosi P., 
Fursdon M., et al.: Conceptual design studies for 
the European DEMO divertor: Rationale and first 
results, Fusion Engineering and Design 109-111 
Part B (2016) 1598-1603

   9 poster presentation at the SOFT2016 conference 
(the conference papers will be published in the 
Fusion Engineering and Design)
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Towards a joint programming  
on radioactive waste disposal  
(JOPRAD)

Time span of the project
   June 2015 – December 2017 

Problem which was/is being solved
   The ultimate goal of this project is to prepare 

a proposal for the setting up of a “Joint 
Programming on Radioactive Waste Disposal”. 
Such Joint Programming would bring together at 
the European level, those aspects of R&D activities 
implemented within national research programmes 
where synergy from Joint Programming is 
identified. The aspects of R&D activities brought 
together concern geological disposal of spent fuel 
and other high activity long lived radioactive waste, 
including waste management aspects linked with 
their disposal and accompanying key activities 
(Education and Training, as well as Knowledge 
Management).

Kind of financing
   EU grant HORIZON 2020

Important information
   The consortium set up for this project comprises 
Waste Management Organisations (WMO) and 
consultants heavily involved in the IGD-TP -Andra, 
RWM, SURAO, MCM together with representatives 
of the SITEX Project, resp. Technical Support 
Organisations (TSO) – IRSN, Bel V, CVR, Mutadis, 
a national Research Entity (RE) -CNRS and JRC. In 
order to be efficient, the number of participants is 
kept relatively small. Other partners in EU Member 
States to a potential future Joint Programming 
were addressed, asked to contribute to the overall 
outcome and thus getting involved in the overall 
process. 

   Considering the central role of the governmental 
body to implement the Council Directive (2011/70/
Euratom) in their respective countries, the first 
step of this project was, in collaboration with 
EC, to engage in discussion with Member States 
representatives in order to clarify the organisation 
of their national R&D. The second step is to identify 
existing (or developing) research programmes or 
research agendas that could contribute to the 
identification of common scientific objectives 
and activities as well as specific aspects that the 
“mandated actors” would like to develop in the 
Joint Programme. The third step will be to draft the 
joint “Programme Document” that should be the 
technical background of the Joint Programming. 
The “Programme Document” will comprise 
programmes focused on key priorities of WMOs, 
TSOs, and of other public programmes led by 
Research Entities whose priorities according to 
a national context may not be oriented towards 
immediate implementation but of longer term 
perspective beyond 2025.
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Facility for nondestructive testing, 
diagnostics and 3D imaging 
based on neutron radiography and 
tomography

Time span of the project
   2011–2015

Problem which was/being solved
   The goal of the project was to develop two 
facilities for neutron transmission radiography 
and tomography. The facility are placed on two 
horizontal channels in the LVR-15 research reactor. 
One facility serves for radiography and tomography 
of large objects and the second will be used for 
neutron microradiography and microtomography. 
In the project also new type of neutron imaging 
detectors were developed.

Kind of financing
   Technology Agency of the Czech Republic

Important information
   According the final opponent board, the project 
fulfilled all planned goals. From January 2016, the 
facilities are fully ready for scientific and commercial 
operation

Example of neutron radiography image made with developed facility
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Materials’ innovations for a safe  
and sustainable nuclear  
in Europe (MatISSE)

Time span of the project
   November 2013 – November 2017

Problem which was/is being solved
   MatISSE has the ambition to prepare the building 
of a European integrated research programme 
on materials innovation for a safe and sustainable 
nuclear energy. That is also relevant for the European 
Sustainable Nuclear Industrial Initiative (ESNII). The 
most theoretical and experimental approaches 
are considered for fission and fusion research, in 
particular, emphasis has been put on structural and 
fuel materials in advanced nuclear systems. 

   R&D organisations with a variety of expertise, 
competences and testing facilities have been given 
the mission by their governments to contribute to 
R&D&I efforts on advances in materials for energy. 
Under the auspices of the European Energy 
Research Alliance (EERA), these partners have 
set-up a Joint Programme on Nuclear Materials 
(JPNM) with the objective of better coordinating 
national initiatives, EC funded programs and, 
possibly, other private-public or transnational 
collaborations.

Kind of financing
   European Commission, 7th Framework programme

Important information
   The MatISSE Consortium (27 organisations 
from 10 European countries) gathers the most 
relevant European research organisations for the 
deployment and completion of this challenging and 
innovative programme. It includes National as well 
as European Research Laboratories, Universities 
and Private organisations.

Important publications
   Janoušek J., Holmström S., Pohja R.: Cyclic 
Softening of Tempered Ferritic-Martensitic Steel 
P91, In Výpočtová mechanika 2015 Nov 9-11, 
2015; 2015; p. 45-46

   Kalivodová J., Kryková M., Sauder C., Avincola V.,  
Berka J.: Oxidation behaviour study of SiC/SiC  
composite in the high temperature helium 
environment, PACRIM11, 2015

SEM micrograph: SiC/SiCf sample after exposure in high temperature helium
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Prevention, preparedness  
and mitigation of severe  
accidents Czech nuclear power 
plants in line with new findings  
of the stress tests after  
the accident in Fukushima

Time span of the project
   April 2013 – December 2015

Problem which was/is being solved
   Development of software for the analysis of severe 
accidents, namely the adaptation of computing 
platforms MELCOR for VVER 1000 reactors.

   The CVŘ work consisted in creating a set of input 
data from operational and design characteristics 
of Temelin NPP, the setting up of initial inventory of 
the active core, its isotopic composition for medium 
burnout, especially nodalization technological 
systems and the reactor containment. The 
computational model brought detailed information 
about the timing of selected accident scenarios. 
Calculations of accident scenarios, whose common 
feature was long complete loss of electric power 
plant (station blackout), provided the key parameters 
characterizing the accident and in particular the 
mass and dynamics of fission products released  
into the containment (the source terms).

Kind of financing
   Security Research – Ministry of Interior  
of the Czech Republic

Important information
   Project partners: Czech Technical University, 
Faculty of Nuclear Engineering, National Radiation 
Protection Institute (SÚRO v.v.i), National Institute 
for Nuclear, Chemical and Biological Protection 
(SÚJCHBO v.v.i.)

 
Important publications
   Mazzini G., Kynčl M., Miglierini B., Kopeček V.: 
Analyses of SBO Sequence of VVER1000 Reactor 
using TRACE and MELCOR Codes, ICONE 23rd 
Conference, 2015, Chiba, Japan

   Mazzini G., Kynčl M., Ruščák M.: Analyses of 
Feed Water Trip with SBO Sequence of VVER1000 
Reactor, Journal of Nuclear Engineering and 
Radiation Science, 05/2015

   Hrehor M., Mazzini G., Kynčl M., Ruščák M.: 
Source Terms for Selected Severe Accident 
Scenarios in VVER 1000 Reactors Journal 
„Bezpečnost jaderné energie“ (Safety on Nuclear 
Power) No. 5/6, 2016

Source term for station blackout accident scenario in VVER 1000
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SAMARA II: Microscopy of Samara 
experiment specimens

Time span of the project
   2015–2018 (possible extension till 2019 will be 

under discussion)

Problem which was/is being solved
   High Resolution Transmission Electron Microscopy 

analyses focused on EELS spectroscopy of cavities 
and Radiation Induced Precipitates / Segregation 
to know deep influence of IASCC on microstructure 
exposed to fast and mixed spectrum. Radiation 
Induced Damage influence on fracture toughness 
and difference between fast and mixed spectrum 
with respect to IASCC focused on grain boundary 
area. Local mechanical properties changes after 
irradiation were analysed by nano-indentation 
method with respect to knowledge of Radiation 
Induced Damage.

Kind of financing
   Commercial Research

Important information
   Cooperation with MAI – EdF from 2001 till present 
within UJV group. Mostly confidential reports 
were done, one publication regarding SSRT 
tests / TEM analysis was done: M. Ernestová,  
J. Burda, J. Kočík, E. Keilová, J. Michalička,  
C. Pokor, Influence of the neutron spectrum on  
the sensitivity to IASCC and microstucture of 
CW 316 material. Fontevraud 8 – Contribution of 
Materials Investigations and Operating Experience 
to LWRs’ Safety, Performance and Reliability 
France, Avignon – 2013, September 14–18).

TEM imaging of CW 316 steel for reactor internals
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JHR hot cells

Time span of the project
   The start of the works on conceptual design was 
in 2007, than the start of construction works on 
hot cells in 2012 and the completion of hot cells is 
foreseen for 2018

Problem which was/is being solved
   Design & Build of JHR Hot Cells.

   Detailed design including the necessary 
calculations – biological (shielding), seismic, static, 
and engineering.

   Manufacturing of embedded steel structure, 
shielded doors, docking port, stainless steel liner, 
internal lifting devices, crossings.

   Installation on site, testing.

Kind of financing
   Hot Cell project is funded by the Ministry of 
Education, Youth and Sports (MŠMT)

Important information
   7 hot cells (4 big + 3 small), 2 hatches

   Cells inner dimensions (L x W x H):

    Big: 10 m x 2.5 m x 3–4 m

    Small: 4 m x 2.7 m x 2.3–4 m

   Shielding walls: 120 cm of heavy concrete

   Containment barrier: Stainless steel liner

   All big cells connected to pools

   Load capacity of cranes: 2.5 T

3D design of the JHR small cells embedded structures

JHR vertical docking port for transport casks – 3D design and real part installed on site 
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CVŘ hot cells

Time span of the project
   New Hot Cell facility will be ready and operational 

in 2017. Project work started in the beginning of 
2013. Until the end of 2016 we have operating 
permit from State Office of Nuclear Safety.

Problem which was/is being solved
   CVŘ carried out a full proposal, design and build of 

the whole facility.

Kind of financing
   Hot Cell project is fully funded by European Union 

and its programs (Operational Program Research 
and Development for Innovation).

Important information
   Research and design team cooperated with other 
HC researchers from the world. Related papers 
you can find at HotLab conferences.

The New Hot Cells
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