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Federal National Laboratory 

As a federal national laboratory, the 
National Research Centre enjoys 
governmental support of its activities, 
which encompass multiple R&D related to 
nuclear energy applications and a 
sustainable NES strategy development, 
and possesses plenty of opportunities for 
fruitful international collaboration, 
including: organization of major 
international projects; substantial 
participation in international projects 
performed under the auspices of the 
IAEA, OECD etc.; use of its unique 
experimental base for joint activities; and 
dissemination of knowledge and tools for 
strategic research.  
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National Research Centre  
“Kurchatov Institute”  

The Kurchatov Institute was established in Moscow in 1943 to solve the 
defense issue, i.e. to create nuclear weapons. First known as "Laboratory 
V2 of the USSR Academy of Sciences“, in 1991 the Institute has got the 
status of the Russian Research Centre and in 2010 – of the National 
Research Centre (NRC "Kurchatov Institute"). 
 
The Kurchatov Institute has always played a key role in maintaining the 
country's security and in developing the key strategic directions of science. 
It is a creator of the first nuclear reactor in Eurasia (1946). The world’s first 
nuclear power plant in the world (1954), the first tokamak (1955), nuclear 
reactors for submarines (1958), icebreakers (1959), and space engineering 
were developed under the Kurchatov Institute’s scientific guidance. The 
Institute also hosts the first Russian synchrotron radiation source (1999) 
and the Centre of Nano-, Bio-, Information and Cognitive (NBIC) Sciences 
and Technologies (2009).  
 
Nowadays the Kurchatov Institute is a multi-disciplinary research centre 
with an advanced experimental base, including: 
• 5 nuclear research reactors;  
• 14 critical reactor assemblies;  
• Dedicated synchrotron radiation source;  
• Thermonuclear tokamak facilities;  
• Material science laboratory with "hot cells" to study irradiated materials;  
• Isotope separation facilities;  
• Complex of physical, chemical and radiochemical laboratories;  
• Data processing centre based on the supercomputer (with a peak 
performance of 120 teraflops).  

The Centre’s main areas of fundamental and applied 
research correspond to the priority science and 
technology development areas of the Russian 
Federation, i.e.:  
 
1. Industry of nanosystems and materials; 
2. Energy:  

• Nuclear power engineering and prospective energy 
technologies;  
• Thermonuclear fusion and ion-plasma technologies;  

3. Nuclear medicine, isotope separation technology.  
 
Today the Kurchatov Institute is: 100 hectares of 
territory; about 5000 of employees, including 2000 
researchers, 900 PhDs and 21 members of the Russian 
Academy of Sciences.  



National Research Centre:  
International Collaboration  

Bilateral collaboration 

Use of research facilities 
for international 

collaboration International mega-
science projects 

Computational models 
and codes for INPRO 

International nuclear 
databanks 



Use of the Kurchatov Institute’s research 
facilities for international collaboration 

The RASPLAV Project with 16 participating countries: extreme 
experiments performed in the Kurchatov Institute to study severe 
accidents with core melt temperatures of up to 3100 K 

 

 

 

Experiments performed at the ASTRA critical facility to validate 
the neutronic parameters and nuclear criticality safety of high-
temperature helium-cooled reactors (under design within 
projects such as GT-MHR and PBMR).  

 

 

A series of criticality experiments with highly-enriched uranium 
performed for the U.S. National Spent Nuclear Fuel Program. 

Members of U.S. House of Representatives and specialists from Idaho National Laboratory 
visiting critical facilities at the Kurchatov Institute 



Bilateral collaboration 

TECHNICAL FIELD: 

 Research in the field of energy 
development, development of 
nuclear energy; 

 Research in the field of scientific 
and methodological bases for 
development of nuclear energy 
technologies of the future; 

 Innovative trends for development 
of nuclear energy. Fast-neutron 
critical and subcritical Reactors, 
including GenIV systems and closing 
of the nuclear fuel cycle. 

Example:  

Cooperation Agreement in the field of reactors and fuel cycles of the future 
between National Research Centre “Kurchatov Institute” and Comissariat à l’Energie 
Atomique 



Computational models and codes  
for system studies within INPRO 

Example: DESAE Code 

 

The DESAE (Dynamics of Energy System of 
Atomic Energy) code is a system research 
model designed for developing the 
prospective nuclear energy scenarios on a 
regional as well as global scale. The DESAE 
model has been developed at the NRC 
“Kurchatov Institute” and implemented 
within the INPRO Project. 

The DESAE is a verified and practice-
proven code extensively used by Russian 
and international specialists (Armenia, 
Canada, Czech Republic, India, Italy, 
Turkey, etc.) in system studies of nuclear 
energy development prospects. 

Structure of the DESAE model 



International nuclear databanks 

Example: International Criticality Safety 
Benchmark Evaluation Project 

This project was initiated by U.S. DOE in 1992 
and implemented at the Idaho National 
Engineering and Environmental Laboratory 
(INEEL).  

Then it was transferred into an international 
project (ICSBEP) performed under the 
auspices of the OECD/NEA. Russia has joined 
in 1995. 

Four leading Russian nuclear centers 
(including the Kurchatov Institute) participate 
in this project. 

The Russian contribution to ICSBEP is about 
40% (respective to systems with U-235 of high 
and medium enrichment – 60%).  



International “mega-science” projects 
NEUTRON RESEARCH CENTER ON THE BASIS OF THE PIK REACTOR 
Innovative technology of high-flux neutron beam research reactor 
construction. The PIK demonstrates the world-highest parameters: 
• New materials; 
• Production technologies for high-activity radioisotopes; 
• New methods of long-living  nuclides’ transmutation. 
 

INTERNATIONAL THERMONUCLEAR EXPERIMENTAL REACTOR ITER 

Demonstration of scientific and technological feasibility for 
thermonuclear energy to be used on the industrial scale. The project is 
based on the tokamak developed by the Kurchatov Institute in Soviet 
times . Reactor startup and generation of the first plasma scheduled for 
2020.  Start of test operation on deuterium-tritium fuel scheduled for 
2027.  
 

INTERNATIONAL TOKAMAK IGNITOR  

Demonstration of fusion ignition and reduced costs/volumes of future 
thermonuclear energy reactors.  

International facility in the field of thermonuclear energy and plasma 
physics.  



National Research Centre and  
reactor family development 

In 1972 the Kurchatov Institute has 
initiated the establishment of a 
“temporary international collective for 
VVER reactor physics and safety” on 
the basis of the Hungarian research 
centre, with participation of the USSR, 
Hungary, Bulgaria, GDR, Poland, 
Czechoslovakia and Romania). 

The AER (Atomic Energy Research) 
collective still exists and unites 
specialists from the countries 
developing the VVER reactor concept. 
Today 55 VVERs are in operation in 11 
countries. 

The latest, 24th, AER Symposium took 
place in October 2014 in Sochi, Russia. 



National Research Centre and  
“innovative breakthroughs” 

A hybrid thermonuclear reactor “for fissile 
matter and electricity production”.  

Thermonuclear facilities are powerful 
neutron sources capable to convert raw U-
238 and Th-232 into nuclear fuel rapidly 
enough. To do that, today it is suggested to 
use both tokamaks with liquid-fuel blankets 
accumulating new fuel and other types of 
fusion facilities with controllable plasma 
confinement. Such facilities of about 1 GW 
of thermonuclear power and capable to 
produce artificial nuclear fuel at a rate 
equal to that of a natural uranium 
production plant of 500 t/y capacity, are a 
very serious alternative to fast reactors. In 
such a case, the innovative nuclear energy 
system would consist of different thermal-
neutron reactors and a small share of 
thermonuclear hybrid reactors producing 
new fuel from raw isotopes.  

Russian nuclear technology roadmap: reactors

FNPP - Floating Nuclear Power Plant  MSR - Molten Salt Reactor 

ADS - Accelerator-Driven Systems   TNS - Thermonuclear Neutron Source 
SVBR - Fast lead-bismuth-cooled reactor BREST - Fast lead-cooled reactor 



Some conclusions based on our experience  
 International cooperation, which is an integral component of the current nuclear energy 

development phase, inheres an objective dualism. On the one hand, there is a competition 
for industry orders, and on the other – there is collaboration, wherever participants need 
it. The more innovative nuclear systems are considered, the wider is the basis for 
international collaboration. 

 Development and assessment of advanced technologies capable to achieve long-ranging 
objectives is beyond market interests and requires governmental support. 

 National research centres (national laboratories) possess plenty of opportunities and are 
not only to be at the forefront of international collaboration, but to serve as objective 
experts of relevant activities of other institutions. 

 Multiple forms of international collaboration experience accumulated to date confirm 
the need to stick to diversified approaches and set realistic priorities and attainable goals. 

 Long-term nuclear energy strategy development activities have evolved into coordinated 
multinational efforts. The INPRO Project is an excellent permanent platform for these 
activities. 



Thank you for your attention 

A.Yu. Gagarinski, National Research Centre “Kurchatov Institute”   


