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A realistic look at the EU energy picture

~70 % of the EU energy system covered by energy molecules in 2020

What might this look like in 2050? 

Eurelectric: maximum 60 % direct electrification
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Applications for renwable gas

Seasonal shifting of renewable energy

Heating

Feedstock for chemical industry

Transport
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Li-Air batteries 

envisioned for 2030

(800 Wh/kg)

5% of

payload

http://images.hgmsites.net/lrg/2012-mitsubishi-i-electric-car-battery-pack_100357412_l.jpg
http://earthobservatory.nasa.gov/Features/10thAnniversary/images/blue_marble_10th.jpg
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Sector coupling

Grid convergence

Source: Regio Energie Solothurn



www.storeandgo.info 6

Sector coupling

Implementation Stage 1

Source: Regio Energie Solothurn
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Sector coupling

Implementation Stage 2a

Source: Regio Energie Solothurn
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Sector coupling

Implementation Stage 2b

Source: Regio Energie Solothurn
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Europe has a well developed and highly 

integrated gas supply system

– 2.2 Mio km of gas pipelines 

– 100 billion m³ of gas storage 

Highly efficient gas infrastructure

The system can be used for efficient 

transport of energy (hydrogen & methane)

Green molecules can be transported via existing gas infrastructure

Source:  Gas Infrastructure Europe, System Development Map
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Process chain of PtG within the project STORE&GO 

D8.10 Roadmap for large-scale storage based PtG conversion in the EU up to 2050 Page 6 of 35 

 

2 Technological challenges and market necessities 

An ecologically sustainable energy supply that is economically viable and socially acceptable is a 

high priority in European policy. The European energy supply must be transformed due to energy-

related, social, economic, and environmental/climatic factors. The use of green gases on the basis 

of renewable electrical energy (as hydrogen, synthetic methane, or alternative hydrocarbons from 

hydrogen) has numerous advantages, which can significantly assist Europe in transitioning its en-

ergy system. These gases can also address major issues facing the development of renewable 

energy sources, including the long-term storage of fluctuating renewable electricity sources, alter-

native energy transport via the existing gas infrastructure, the reduction of greenhouse gas emis-

sions, the need to find new renewable energy sources for mobility and industrial processes, and 

the increase in local production and use. Sector coupling via power-to-gas (PtG) is fundamental to 

the transformation of the European energy system and a significant economic parameter. Further, 

the decarbonization of the European energy system must be seen as an opportunity to decisively 

boost European leadership in innovative energy technology, energy-related transport technology 

and services, and the application and implementation of mature, green gas-related technologies. 

[1] 

The following chapters, are dealing with the state-of-the-art technological characteristics of the 

main components of a power-to-gas plant (electrolyser, methanation and CO2 capture), as well as 

the expectations for technological improvement. Further, since the market launch and development 

of PtG technology depend on, among other things, the profitability of the plant, the expectations on 

the SNG production costs are discussed.  

2.1 Technological characteristics 

Within the project STORE&GO the term “power-to-gas” is defined as the use of electrical energy 

from predominantly renewable energy sources to produce hydrogen in an electrolyser and synthe-

size this hydrogen with carbon dioxide to methane. In Figure 2-1 the process chain of PtG within 

the project STORE&GO is shown.  
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Figure 2-1: Process chain of PtG within the project STORE&GO (Source: Energieinstitut an der JKU Linz) 

The main components of a PtG plant are the electrolyser and methanation unit followed by accom-

panying technologies for carbon capture and liquefaction. Depending on the application of the PtG 

system, different technologies with different advantages and disadvantages or technological ma-

turity are currently used. For evaluating the future techno-economic developments and possible 

Focus on methanation
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STORE&GO Key Facts

Call LCE-09-2015: Large 

scale energy storage

27 partners from                   

6 European countries

Runtime: 03/2016–02/2020

Funding

EU: 18 M€

Funding CH: 6 M€

28 M€

Industry: 4 M€

Falkenhagen

Solothurn

Troia
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Project structure

Demonstration 

Site Troia

Italy

WP 4

Demonstration 

Site Solothurn

Switzerland

WP 3

Demonstration 

Site Falkenhagen

Germany

WP 2

Management & Coordination WP 1

Cross-cutting activities WP 5 - WP 8

Dissemination WP 9
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The STORE&GO demo sites

Demo Site

Solothurn

Demo Site

Troia

Demo Site

Falkenhagen

Plant size: 700 kW

Biological methanation

CO2 from waste water

Hydro and PV power

Gas distribution grid

Plant size: 200 kW

Catalytic methanation

CO2 from air

Wind and PV power

Liquefaction

Plant size: 1 MW

Catalytic methanation

CO2 from bioethanol

Wind power

Gas transport grid
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Cross-cutting activities

Reducing barriers

– Discovering legal and regulatory obstacles 

– Outlook on cost and technology 

development

– Social acceptance

§

Impact of PtG on the energy system

– Benefits for operating distribution networks

– Cost savings in transmission networks

– Energy system simulations

Analysing 3 demo sites

– Environmental impacts

– Economic analysis

– Environmental impact

– Optimized Operation schemes for gas grids

Market uptake

– Analysis of future demand of 

‘green gases’

– Macro-economic costs and 

benefits of the PtG

– A European PtG roadmap
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Dissemination activities

Website with a variety of freely accessible reports 

Various online publications and stakeholder information 

BRIDGE (www.h2020-bridge.eu)

– Advisory platform for the European Commission by projects 

in the field of storage and smart grids

Political events in the European Parliament

Educational Training programme and public events

Participation in conferences, trade fairs, expert discussions

http://www.h2020-bridge.eu/
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Main project targets

Erect and operate three demo sites exhibit three different innovative methanation

concepts integrated in existing energy infrastructure

Achieve operation ≥ 24 months (4.000 h)

Constant gas grid quality (≥ 90 vol. % methane)

Consider legal and regulatory framework

Derive political recommendations

Identify business cases


