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Afrikantov OKBM JSC
  

ROSATOM State Atomic Energy Corporation 

ESTABLISHMENT DATE 
December 27, 1945

MISSION
Serve the national interests, 

Develop and deliver high-quality high-technology 
solutions and products to the market 

MAIN WORK AREAS
Fast neutron reactor plants

Small and medium reactors for nuclear power plants

Reactor cores and nuclear fuel

Pumping and thermal-mechanical equipment

Nuclear fuel management equipment

High-temperature gas-cooled reactors
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Global Hydrogen Consumption

By 2030, global consumption of pure hydrogen is estimated  to reach 100 million tons or, if combined with hydrogen 
mixture, 156 million tons (for metallurgy and methanol production), that is 37 million tons higher than its current 
comsumption of 119 million tons.

In a long-term, the hydrogen production is expected to increase and extend  areas of its application. Hydrogen and its 
derivatives are expected to be actively used to decarbonize the energy, transport, industry, housing and utility sectors.

Source: Hydrogen Fever, Analytical Review 2022//National Rating Agency

Dynamics of World Production of Pure Hydrogen and Hydrogen Mixture by Production Segments
million tons
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Nuclear Power Contribution to Decorbanization in Russia

ROSATOM's Contribution 

to Decarbonization:
➢ 29 power units

(25% of total electricity production)

➢ Floating small nuclear power plants

➢ Ground small nuclear power plants

➢ Vessels with nuclear power plants

Russia's Energy Strategy to 2035

Development of hydrogen energy technologies to facilitate decorbanization and achieve carbon neutrality

Source: Analytical Center under the Government of the Russian Federation

CO2 Emission Sources in Russia
Share of total emssions, %
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Hydrogen Production

Demonstrate large-scale hydrogen production 
without carbon dioxide emissions into the 

atmosphere

Integrate the HTGR with 
Chemical Process Equipment 

 
Verify safe integration of the HTGR with 
chemical process equipment aimed at 

producing hydrogen

Licensing

Gain experience in licensing a new type 
of NPP aimed at production process 

applications and nuclear co-generation

Main Objectives:

Rosatom's Project of HTGR-Based NPP for Hydrogen Production

An innovative project of ROSATOM State Corporation - nuclear power plant with a high-
temperature gas-cooled reactor  and chemical process equipment for production of 
hydrogen and its derivatives

Design and build a HTGR-reactor NPP for large-scale hydrogen production through steam-oxygen methane reforming 
without carbon dioxide emissions into the atmosphere

Purpose:
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VG-400
1060 MW

VGM
200 MW

VGM-P
215 MW

GT-MHR
600 MW

MGR-T
600 MW

HTGR-NPP
200 MW

Electricity and heat for 
ammonia production

Production of heat,  
electricity, hydrogen

Heat production for 
petrochemical plants

1974-1987 1990-1996 2003-2004

Electricity and heat for 
ammonia production

Electricity production
Production of hydrogen, 
ammonia, carbamide

1986-1991 1995-2013 2021 - present

Main Stages of HTGR Technology Development in Russia
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Project Basics

➢ NPP hydrogen capacity — minimum 110 thousand 
tons/year (per 1 unit)

➢ Hydrogen production by steam-oxygen methane 
reforming

● Separation of CO2 in a concentrated (liquefied) form 
for further usage in the carbamide production process 
(disposal)

➢ Application of domestic design solutions

HTGR NPP with Chemical Process Equipment

Current Work Status

1. Final design of the HTGR RP developed

2. Perspective NPP locations identified

3. Expected R&D completion ≈ 2028

Nuclear 
island Heat 

transfer 
circuit

Chemical 
process 

equipment

HTGR 
Reactor Plant

Intemediate 
circuit

Steam-oxygen 
methane 
reforming

carbamide
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Technical Concept of the HTGR NPP with Chemical Process Equipment

Design Requirements (for 1 Unit)

Hydrogen capacity, KT/y 110

Purity of hydrogen produced,% 99.99

HTGR thermal power, MW 200

Specific consumption of natural gas for 
chemical reaction of H2 production

3.8 m3/kg 
H2

Liquified CO2 production, MT/y 4.83

Conversion efficiency, % 99.7
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1. A modular reactor vessel

2. Helium coolant — an inert chemically inactive gas with a low 
neutron absorption section which does not undergo a phase 
change

3. Reactor core material - graphite which ensures reactor core 
structural stability in all emergency situations with temperature 
increase

4. Heat and radiation resistant fuel - microparticles with ceramic 
coating

5. Passive removal of residual heat from the reactor core through 
the reactor vessel to the reactor cavity cooling system under 
emergency conditions 

Basic Technical Characteristics of the HTGR
Control and protection 

system and reserve 
shutdown system 

standpipes

Reactor cover

Thermal insulation

Reactor vessel

Reactor core

Control and protection 
system rods 

Graphite stack

In-vessel metal 
structures

Reactor shutdown 
cooling system 
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➢ Chemical Industry

Production of hydrogen by steam methane reforming - Synthesis of ammonia from hydrogen and 
nitrogen - Production of carbamide from ammonia and carbon dioxide

➢ Refining and Petrochemical Industries

     Ethylene production from hydrocarbons, hydrotreating, hydrocracking

➢ Metallurgical Industry

Direct iron reduction

➢ Transport

Vehicles with hydrogen fuel cells

➢ Coal Industry

Coal gasification, production of hydrogen and hydrogen-containing mixtures

Opportunities to Integrate HTGR Technology to Decarbonize Different 
Industries

In addition to direct process applications HTGRs can produce heat (with the 
temperature of up to 950 C) for energy-intensive industries such as  oil refining, 
chemistry and petrochemistry, metallurgy, whereby replacing fossil fuels.
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Conclusions

➢ A global trend in the power supply of industry, transport and utilities is aimed at 
decarbonization, and this trend can be supported by the development of hydrogen energy 
technologies.

➢ HTGR NPPs with steam methane reforming technology can significally contribute to large-
scale environmentally friendly hydrogen production while replacing traditional fuel with high-
temperature heat generated by the HTGR and reducing greenhouse gas emissions as 
compared to conventional production processes.

➢ Development and commercialization of technologies of a safe, environmentally friendly 
nuclear hydrogen economy is a promising direction of scientific and technological progress 
of ROSATOM State Atomic Energy Corporation and a step forward to achieve the goals of 
the Russia’s Energy Strategy.
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