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MOTIVATION
Role for PTG technologies under 85 % emissions cut by 2050 [Acatech, 2018]

1/3 of generated
power in 2050

Power-to-Gas Power-to-Liquid

 Hydrogen
 Methane

 Methanol
 DME/OME
 Kerosine

Process-related CO₂: 
Decarbonisation potential

Biogenic CO2:
Carbon neutral

Methane  Gas Grid Injection  Long-term storage
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MOTIVATION
The necessity of long-term storage using Germany as an example

Energy storage 
capacity of all German 
pumped hydro storages
approx. 42 GWhP
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Conventional Power Generation

Demand (difference of power generation and export including parasitic and transport losses)

PV Wind onshore Wind offshore Water Biomass

residual electric power demand  
60 GWel for 10 days:

need for storage or back-up power 
capacity 14,000 GWh

35.7 GW Wind &PV

0.3 GW Wind &PV

Energy storage capacity of German 
personal cars (46.5 mil.) 
at 100% e-mobility, approx. 2,000 
GWh

[Moser, 2018]Page 5
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SYSTEM DESIGN

Battery
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SYSTEM DESIGN
Model Input

Photovoltaic Wind
Grid 

Electricity
CO2

Supply
Electrolyzer Methanisation

Battery
(optional)

Investment
[€ / kW] 1074 1313 1200 748

140 € / kW
110 € / kWh

O&M 1.5 % 2 %
0.05 € / 

kWh
20 € / t 5 % 5 % 6.40 € / kW

Lifetime
[Years]

25 25 8 20 15

Efficiency
Capacity Factors,

hourly resolution, 2015
70 % 85 %

Round-trip
95 %

Additional Constraints & Assumptions

Full Load Hours:
8760 h / a

O2 sale:
0.025 € / kg

Max. 30%
Total Grid Electricity

Electricity Export:
0.025 € / kWh

[Bucy, 2016], [Schmidt et al., 

2017], [Hank et al., 2018]
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LCO(CH4) =
0,169 € / kWh
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Country LCO(CH4) 
[€/kWh]

Finland 0,122

Great 
Britain

0,129

Ireland 0,131

… …

Croatia 0,196

Slovakia 0,199
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DISCUSSION

Seite 17

 Possibility of trading SNG?

 Gas interconnectors

Divergence of LCO(CH4)
Across EU Countries

 Depends on power taken from the 
grid and system configuration

 Further investigation:

 Carbon Footprint of Grid Electricity 
depending on Country

 Different electricity price 
depending on country

Decarbonisation

0
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0,14

H2 (Germany)
(Kuckshinrichs et al.

2017)

Finland Great Britain Ireland

€
/k

W
h

Comparison of LCO(H₂) with LCO(CH₄)

Other Economic Advantages of SNG

 Co-products: e.g. O₂, electricity, heat

 System Value
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OUTLOOK
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Sensitivity Analysis
 Cost Parameters
 Grid Constraint
 O2 Sale

Emissions

Heat Integration

Time Resolution

Spatial Resolution

Weather Data

Process Chain
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