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High Flux Material Testing Research Reactors in the World 

BR-2 (Belgium) 

OPERATIONAL 

First criticality – 1961 

MYRRHA (Belgium) 

PLANNED (~2025) 

JHR (FRANCE) 

UNDER CONSTRUCTION 

ATR (USA) 

OPERATIONAL 

First criticality – 1967 

CEFR (China) 

OPERATIONAL 

First criticality – 2010 

JOYO (Japan) 

TEMPORARY SHUTDOWN 

First criticality – 1977 

MBIR (Russia) 

PLANNED (~2020) 
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MIR.M1 (Russia) 

OPERATIONAL 

First criticality – 1966 

BOR-60 (Russia) 

OPERATIONAL 

First criticality – 1969 
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Unique Research Facility 

MBIR is a Multipurpose Fast Research Reactor 

Top intended mission — enhancement of international R&D infrastructure  

150 MW(t), Sodium Cooling 

Maximum neutron flux 5.3·1015 n/(cm2·s) 

Designed life time 50 years 

Upgradeable experimental capabilities: 
more loops, irradiation devices, channels, 
neutron beams, etc. 

Priority on research activities providing 
reliability and safety of operation  

Using of existing infrastructure (incl. hot 
cells, fuel supply), the unique operation 
experience and staff resources of RIAR 
(Dimitrovgrad, Volga District) 

Closed fuel cycle 

Begin of the operation in 2020 
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Rotary Plug 

Plug Drive 

Vessel 

Vertical  

Experimental Channels 

Horizontal  

Experimental Channels 

Reactor Core 

Loop Channel 
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Outstanding Irradiation Capabilities 

 Fuel Assembly (FA)  Control Rod  Experimental Channel   Material Test Assembly (MTA) 

 In-Pile Fuel Storage  Shielding Assembly  Blanket Assembly 

Material Test Assembly Outside Loop Channel 
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(up to 3 loop channels with 

different coolant type) 

(14 MTAs in the core  

+ up to 36 MTAs in 1st row of blanket) 
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MBIR is the Successor of BOR-60 

BOR-60 (60 MWth) is the only operated  

fast research reactor in the world 

Commissioned in December, 1969  

Expected shut down - December, 2020 

The cutting-edge self-sufficient R&D Complex  

based on the MBIR reactor 

Hot Cells &  

PIE Complex 

Cooling pools & SNF 

handling facilities 
Outside Loop Channels 

auxiliary equipment boxes  
Labs & Offices 

Max. neutron flux, 1015 sec-1 cm-2 2.8 

MTA’s in the core  up to 12 

Number of instrumented cells 1 

Outside loop channels  none 

Vertical and horizontal channels 12 

Max. displacement per atom rate, y-1 up to 22 

Aggregate year irradiation capability 300 dpa∙dm3  

Max. neutron flux, 1015 sec-1 cm-2 5.3 

MTA’s in the core  up to 14 

Number of instrumented cells  3  

Outside loop channels  3 

Vertical and horizontal channels 18 

Max. displacement per atom rate, y-1  up to 34 

Aggregate year irradiation capability 1 200 dpa∙dm3  
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Beneficiaries 

. 

MBIR Facility 

Reactor Material 

and Fuel Science 

Space Exploration 
Medicine Applied Science and Education 

Closed Nuclear Fuel 

Cycle incl. Minor Actinides 

management 

technologies 
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Why MBIR? 
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Is there an alternative reactor to inherit BOR-60 research program? 

No full scope alternative in Russia! 

In Russia: 
BN-600 – commercial fast reactor, start of decommissioning expected ~2020  

BN-800 – commercial fast reactor, now in the commissioning status 

In the World: 

 CEFR (China) is a reactor without loop channels 

 FBTR (India) is low powered, and its intended purpose is national FR program 

 Monju & Joyo (Japan) are shut down for quite some time 

 MYRRHA (Belgium) is still a project and will not commissioned before 2025 

 FFTF (USA) is shut down and partially decommissioned, reactivating CAPEX is high 

Alternatives in other countries are practically absent! 

ROSATOM decision to develop the MBIR based Research Center as an international project 

opens up an unique opportunity to preserve, update and extend the research infrastructure for 

the nuclear applied science in its quest for reliable, safe and sustainable energy solutions 
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International Collaboration 
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MBIR is sited at Research Institute of Atomic Reactors in Dimitrovgrad 

Project cost with a full configuration is about $ 1 000 M 

Available $ 300 M funding is allocated by Russian Government for reactor construction 

Extra funding up to $ 700 M for equipping and general conveniences 

Owner of the Full-Scale Research Center 

Liabilities, Operation & Maintenance 

R&D Program Execution 

. 

ROSATOM / RIAR International Research Center MBIR 
. 

Marketing and Promotion 

R&D Program Management 

User’s Joint Activities Facilitating 

Services (irradiation, PIE ,etc.) 

Resources 

Joint Activities 
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Membership Principles  
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Admission price (investment / advance) is defined per % of committed share of the 

reactors time / flux with up to 20 years commitment 

+ respective % of OPEX per year  

+ right of first refusal for succeeding decades 

. 

MBIR 

ROSATOM / RIAR 

Framework Lifetime  

Agent Agreement 

Reactor time / flux 

X % = $ Y What can Member do with the admission ticket? 

Can use for his own R&D program 

Can share with other Members in exchange of the research results 

Can sell (assign) to other user(s) at cost 

Can sell outside the Club 
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Steering Committee 

Research Program Approval 

Audit & Control 

Advisory Board 

Aggregation of requests 

Review & Short listing 

Case-by-case 
users 

Associated Members 
(long term commitments) 

IRC Management Team 

Operation & Maintenance 

R&D Program Execution 

Reactor PIE Complex Labs & Offices 
….. ….. 

IRC Facilities 

Auxiliary Facilities 
….. 

Signatory Members 
(members with admission) 

Management Structure 

Advisory Board consists of: 
•representatives of Signatory 
Partners; 
•representatives of Associated 
Partners 
•independent Advisers and world-
known experts 
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100 % 1 % 

CAPEX total $ 1000 M $ 10 M 

CAPEX breakdown per 20 years  $ 50 M $ 500 K 

OPEX estimate per year $ 40 M $ 400 K 

TOTAL COST $ 90 M $ 900 K 

Commodity unit, dpa∙dm3/year  1200 12 

Commodity unit cost $ 75 K 

 

Is it expensive? 

 

TODAY: admission ticket for 12 dpa∙dm3/year is $ 10 M (equals to 1% of access) 

TOMORROW: contract for 12 dpa∙dm3/year for 20 years is $ 36 M 
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Time Schedule 

Licensing 

2019 2013 2014 2016 2017 2015 2018 2012 

Design Issue 

MBIR Construction 

Commissioning 

MBIR Project R&D 

Public& Gov.  

Expertise 

Site License 

Construction License 

First Concrete 

Design 

Optimization 

RPV & vessel internals 

Installation 
First Criticality 

MBIR Reactor 
Main Reactor Building with Auxiliaries 

RPV & Reactor Internals 

Fuel Manufacturing Chain 

Physical Security System 

Full-Scale MBIR Research Facility 
BOP & Auxiliary Buildings 

Experimental Loops & Channels 

Hot Cells Equipment 

MBIR Full Equipping 

(scope and schedule of equipping depends on 
available financial resources) 

Potential partners have the unique window of opportunities  

for early-bird participation 
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CONCLUSIONS 
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Completion of construction of the MBIR reactor by the end of 2019 is 

confirmed by the Russian Government in the framework of the Federal Target 

Program. MBIR project is provided a committed federal funding. 

Establishment of MBIR International Research Center is officially announced 

by ROSATOM and the idea is supported by the Russian Federation 

Government 

The research programs will be implemented both on multilateral and bilateral 

basis 

Potential partners have a unique opportunity of early participation in MBIR 

Project benefiting from: 

 Priority access to the world most powerful research reactor and the 

research infrastructure available at RIAR site 

 Customization of experimental devices in compliance with the specific 

user’s requirements 

 Positive impact on expenses on the reactor research and post-irradiation 

examination within national nuclear programs.  
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For further information please contact:  

Mr. Alexander TUZOV,  

MBIR Project Director 

+7 (499) 949 41 54 

AATuzov@rosatom.ru 

CONTACTS 
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Thank you for 
your kind 
attention !  


