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Relevance of the transition to hydrogen 
economy in Russia 
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• Russia has a unique geographical location for the production and export 
of H2: between the European Union and China - two major centers of H2 
consumption. 

• Available capacity of nuclear power plants, hydroelectric power plants and 
renewable energy sources for H2 production. 

• The Ministry of Energy has developed and sent to the government a 
roadmap "Development of hydrogen energy in Russia" for 2020-2024 
according to which the goal of Russia is to become a leading producer of 
hydrogen.  

• Required investment: $ 2.2–3.9 billion per year;  potential profit: $1.7 to 
3.1 billion per year (according to experts of the center EnergyNet 
infrastructure). 
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The concept of H2 economy in Russia 
proposed by the MPEI 
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The concept of H2 city proposed by the MPEI 
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Energy unit for H2 production 

 

6 



MPEI Institute of Energy Efficiency  
and Hydrogen Technologies  
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In 2019 MPEI created the Institute of Energy Efficiency and Hydrogen 
Technologies (IEEHT) for personnel training in the following areas: 
- H2 production,  
- H2 storage, 
- H2 transportation, 
- H2 consumption.  
 
The Institute consists of 5 departments and 3 research units that provide 
students training at 5 Bachelor programs and 7 Master programs.  
 
Scientific centers: 
• Hydrogen Energetic (together with Scientific Center “Kurchatov Institute”). 
• Center of Joint Usage "Hydrogen Energetic and Electrochemical 

Technologies. 
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Nuclear power plants with the H2/O2 
combustion chambers* 

Efficiency up to 
40,4% 

 
 
 

VVER-1000 

Efficiency of 
55% 
 

 
 

NPP with H2-overheating of steam 
 
 

Production 
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H2 storage  

O2 storage  

VVER-
1000 
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Production 
of H2/O2 

H2 storage  

O2 storage  

Net 
efficiency 
obtained 
from the 
use of H2: 
 
7% 
(scheme 
with 
electrolysis) 
 
 
20% 
(scheme 
with steam 
conversion 
of 
methane). 
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NPP with H2-overheating of steam 
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* - estimations of the MPEI 
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Developments of water-alkaline electrolyzers in Russia 
 (cooperation of MPEI, Kurchatov Institute, OJSC UralChemMash) 
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Characteristics Values 
Capacity, m3/h:   

- min 2,5 
- max 12,5 

    
Parameters of the produced H2:   

- pressure, MPa 1,0 
- dew point, °С -70 
- H2 purity, % 99,999 
The maximum content of 

impurities in H2, ppm 
  

- O2 1000 
- N2 12,5 

- CxHx 0,05 

Alkaline electrolysis 
stack with hydrogen 
productivity 1 nm3/h   

Overall view of 
the ESM-10/1,0-M 

electrolyser 

Overall performances of 
installation ESM-10/1,0-M 



Thermal power plants with the H2/O2 
combustion chambers* 
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Researchers of the MPEI have considered 3 
variants of the location of H2/O2 combustion 
chambers: 
- before high-pressure turbine (HPT); 
- before intermediate-pressure turbine (IPT); 
- before HPT and IPT simultaneously. 

Steam turbine expansion 
process at different degrees 

of H2-overheating 

Modeling results* 

Overheat, 
°C 

Efficiency, 
% 

640 42,0 

740 43,8 

840 45,5 

* - MPEI estimations 



Powerful steam turbine with two-tier LPT for the NPP 
and TPP with H2/O2 combustion chambers* 
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Double flow LPT with two-
tiers of stages 

“Flow path of the 
two-tier LPT ” 

“Fork-blade” 

* - MPEI design 



MPEI R&D plans in the field of hydrogen 
technologies 
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1. The development of effective and low-cost 
technology for H2 production 
2. Optimization of H2 transportation methods for 
various energy consumers (gas stations, thermal 
and nuclear power plants, industrial enterprises) 
3. Research of hydrogen storage methods 
4. Research and development of thermal and 
nuclear power plants fired on natural gas-
hydrogen mixtures 
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THANKS FOR 

YOUR 

ATTENTION! 


