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[PtG, P2G] Producing electricity-based synthetic gas for a renewable energy system
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Power-to-Gas- and H,-projects worldwide

Canada
2-MW PG plant Mississauga:
Feed-in of hydrogen into the
natural gas grid
200-kW PG plant Quebec’s
Raglan Arctic Wind Hydrogen
Energy Storage Pilot

usa
1,500 fuel cell vehicles
+ 33 fuel cell buses
73 H,filling stations
225 MW fuel cells for
stationary energy supply
2.600 km H, pipelines
California: goal 100 H, filling
stations by 2023

Argentina
L4-MW PG plant from the
energy provider Hychico
Pilot project underground
storage of hydrogen

Spain

Germany
> 30
32
> 20

over 30 pilot projects

H, filling stations
Goal: 100 H, filling stations in 2018

more than 20 MW installed
electrolysis capacity

Great Britain
17 H, filling stations
Pilot project easyjet and
Cranfield University:
hybrid aeroplane with fuel
cell technology

France
1-MW PtG plant during research
project Jupiter 1000: Feed-in of H,
into gas grid
185 fuel cell vehicles and around
100 fuel cell forklifts
Goal by 2019: 100 H, filling stations

Research project

Sotavento: Demonstration
plant 200 kw on the wind

farm

Switzerland

Research project STORE&GO for
integrating Power to Gas into the
energy system and for testing
innovative methanation techno-
logies

Iceland

Hydrogen Roadmap (1998)
Goal: Develop a “hydrogen
industry” by 2050

Austria

Research project wind2hydrogen:
pilot plant for the production,
storage and feeding hydrogen into
the gas grid

Research project Underground Sun
Storage: for storage of hydrogen in
gas storage units
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Scandinavi
Norway:

ia
20-MW PtL plant in the industrial

park Heroya as from 2020 for the production
of Blue Crude (substitute for crude oil)

Norway:

Utsira Wind Power and Hydrogen Plant

(first Power to Gas pilot project 2004-2007)

Denmarl

k: “Hydrogen community” of Vestens-

kovin Denmark:
Project HyBalance: Megawatt demonstration

plant Wi
23, fill

ind to Hydrogen
ing stations in the whole of Scandinavia

China
4-MW PG plant: Hybrid power plant to
produce hydrogen from wind energy
5 H, fillings stations
Promotion of H, filling stations
and fuel cell vehicles in the national
energy plan
Goal: 5,000 H, buses by 2020

Japan
200,000 fuel cell systems for
household energy supply
90 H, filling stations.

2,840 fuel cell cars + 2 fuel cell buses
Goal: use of more than 100 buses
in Tokyo by 2020

Hungary
10-MW PtG plant with methanisation
belonging to the energy provider MVM
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Fischer-Tropsch synthesis
(methanation)
* The methanation

catalytic reaction

temperatures between 200°C and 550°C depending on
the used catalyst.

CO; +4H;~CHy + 2H;0AH = —165kJ ﬂ% ﬁ% %f_ﬁ ﬁﬁ

» Two step reaction mechanism
CO; +HyCO + HyOAH = 41 kJ /mol

CO + 3H,~CH, + HyOA, H = —206 kJ / mol

Audi is Using Renewable Energy to Convert CO, into Methane
Converts 97% of CO, to Substitute Natural Gas Methane
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of carbon dioxide is an exothermic
and is typically operated at

Phillips 66 Converts 100% of CO, to Methane

Switzerland Designs CO,-to-Methane Industrial Plant and Process
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