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A Transitionto H2 economy in Russia.
A The concept of H2 economy.
A NPP and TPP for H2 production and usage
A Power generation equipmerior the promising NPBAnd
TPP.
A CH4H2fired CCGT.
A Oxyfuel combustion power cyclesiwith NiBaduction.
A H2 transportation.
A MPEIR&D plans in the field ¢42 technologies. ;
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Relevance of the transition to hydrogen 9
economy in Russia =
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Russia has a unique geographical location for the production and export of H
between the European Union and Chhtavo 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 roadmay
"Development of hydrogen energy in Russia" for 20004 according to which
the goal of Russia is to become a leading producer of hydrogen.

Required investment: $ 2¢3.9 billion per year; potential profit: $1.7 to 3.1

billion per year (according to experts of the center EnergyNetinfrastructure).
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The concept of H2 economy In Russia 9
proposed by the MPEI oo
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The concept of H2 city proposed by the MPEI
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Nuclear power plants with the H2/02
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Thermal power plants with the H2/02 @3
combustion chambers* Mo

Steam turbine expansion
process at different degrees
of H2-overheating

Researchers of the MPEI have considered 3
variants of the location of H2/0O2
combustion chambers:

- before highpressure turbine (HPT);

- before intermediate-pressure turbine (IPT);

- before HPT and IPT simultaneously.
| e Modeling results*
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Combustion chamber with a vanswirlerfor == = =
H2combustion in a stearoxygen o) . 1
environment. ) — \
— 4 e Efficiency, % 98,04
e L e i 0 1 | -#iA -: Pressure drop, bar 3,8
Temperature, K Speed, m/s Hydrogen consumption, kg/s 2,958
g 1, Oxygen consumption, kg/s 23,664
qaf 0,8 - Steam consumption, kg/s 45,58
-‘é g:i Maximum combustion temperature, K 2350
S oo . Thermal power of the combustion chambekWt 355,5
% 10 ‘ ‘ 1 ‘ i Dimensions:
I 0 200 400 600 800 1000 1200 1400 1600 Length, mm 1580
Distance from nozzle, mm Max diameter, mm 400
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Powerful steam turbine with two-tier LPT for 9
the NPP and TPP with H2/0O2 combustors*
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Double flow LPT with
two-tiers of stages
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Methane-hydrogen mixtures combustion )
features in N2 and CO?2 Mo
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CH4 combustion
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CH4-H2-fired CCGT
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CH4-H2-fired CCGT
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H2 concertation change in the

range of 0-80% leads to:

A the electrical power drop of
the CCGT by 6 MW,

A the net efficiency decrease
by 0,03%.
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Oxy-fuel combustion power cycles with NH3 9¢
production
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Oxy-fuel combustion chamber
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