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Environmental and energy policies over the last years lead to differ-

ent and fragmented national energy systems with increasing shares 

of renewable energy sources. The non-programmability of some of 

these clean technologies and the limited capacity of the power grid 

require innovative storage devices to decouple production and utili-

zation and synergies between energy domains to be exploited. 

IFAISTOS aims to provide a long-term energy storage solution based 

on electrofuels that can integrate the electricity from renewables 

into the whole energy system, from gas to heating, transportation 

and chemicals, by means of a smart management approach. 

The technology will be demonstrated and evaluated in three differ-

ent contexts fostering its market readiness and proving its integra-

bility in processes with a high carbon intensity.  

This activity, together with thorough assessments of the business 

model and the social acceptability, will provide a solid background 

for the scalable replication of this solution. 
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Joint Programming for Flourishing 

Innovation – 

from Local and Regional Trials 

towards a Transnational Knowledge 

Community 

Main Objectives  

The main objective of IFAISTOS is to make the Power-to-gas technol-

ogy a viable solution for long term storage: (i) integrated, by  recy-

cling carbon dioxide and exploiting renewable electrical energy, (ii) 

intelligent, by providing flexibility and efficiency through its optimal 

management, (iii) interoperable, by bridging electrical energy grid 

with natural gas networks and transport sector. This can be 

achieved by pursuing specific objectives such as (i) the digital twin of 

the system, (ii) the smart controller, (iii) the demonstration site, (iv) 

the guidelines for system replicability and scalability , (v) the busi-

ness model, and (vi) the guidelines for fostering social acceptance. 

 

Expected Key Results 

Technology  

◼ a mathematical model of electrofuels produc-

tion plant implemented in simulation environ-

ment 

◼ a Model Predictive Controller that allows the 

system to be optimally managed considering 

the variability of the electrical energy source 

and the security of the primary process in 

which the system is integrated 

◼ a set of operating procedures that allow the 

design of new plants integrated in industrial, 

energy and tertiary processes and their appli-

cation to three test cases (two in Italy, one in 

Sweden) 

Market 

◼ the analysis of the way this system can create 

value with regard to its role of energy system 

flexibility provider, of long term storage system 

and of carbon capture system 

Adoption 

◼ a collection of the main reasons for potential 

social opposition to this kind of systems, and 

indications on how to avoid them in order to 

achieve an easier commissioning phase 

 
  

 

 

 

 

 

  

 

 

 

 

 

 
  

 


