
 

THE CHALLENGE 
Electrification and the switch to renewable 
sources are important components of the global 
energy transition. 
This brings the new challenge of intermittency. 

It is estimated that the Netherlands will need 40 
TWh of storage capacity to meet requirements if 
2050 targets on use of renewable energy (i.e. 
offshore wind) are to be met. 
For shorter periods several options are available 
and affordable. However, a seasonal scale 
storage solution is needed for longer periods 
and greater volumes, especially in more 
moderate climate regions.  
State of the art technologies like Li-ion battery 
storage or hydrogen storage in salt caverns are 
far from adequate.

THE SOLUTION 
EMMETEnergy suggests an alternative option; a 
Bidirectional Power-plant based on a Power to 
Methane to Power (P2G2P) system with a closed 
carbon loop. 
The system is based on proven technology: a 
reversible Solid Oxide Cell (no scarce materials!) 
combined with fixed bed methanation. 
The methane (synthetic natural gas) is stored in 
the huge and the currently available natural gas 
storage facilities. 

EMMETEnergy aims to achieve the following specs: 

Energy CAPEX : zero (existing infrastructure) 
Power CAPEX  : 600 €/kW 
Storage costs : 0,004 €/kWh 
Levelized Cost of Storage : 0,05 €/kWh 
Round trip efficiency: 53% (economical optimum) 
Response time: 30 seconds (P2G ↔  G2P)



TECHNOLOGY 
The core of the process is the reversibility of the system which either runs in charge (P2G) or discharge 
(G2P) mode. The switching time is on the order of a few seconds. 
The concept is scalable to a GW-scale Bidirectional Power-plant.

COMPONENTS 
Solid oxide cell (SOC): This is already demonstrated. It operates typically at 725°C.  The main work 
required here is to develop mass production methods 
Methanation: This is an existing process using a catalyst available from several suppliers 
Heat balance: The generated heat is of high quality and can be used for steam generation 

BENEFITS 
This technology is carbon free and consists of proven components. The round-trip efficiency of 60% is 
comparable to fossil fuel generation of electricity. There are no scarce materials needed, and the 
operation is flexible and cyclical.  

PLANING 
★ 2019-2021: Electrolysis/fuel cell mode layout design engineering with component tests and a 

full functional demo system in 2022 (at TU Eindhoven) 
★ Prototype in 2024; 23 MW pilot in 2028; 1 GW plan in 2030

Discharge: Natural gas is converted to electricity 
and CO2 by the solid oxide cell. The CO2 is stored 
in an internal tank. 

Charge: Hydrogen is generated from water by 
electrolysis. Stored CO2 is combined with hydrogen 
to generate methane (Sabatier reaction).


