


End-uses: Clean Heat & Power

Eleni Kontonasiou

Nikolaos Lymperopoulos, Antonio Aguilo Rullan, Dionisis Tsimis

Project Officers



Parallel session

15 th  Nov. 15:45 -17:15

End-Uses: Clean Heat & Power

Eleni Kontonasiou



Stationary 

Fuel Cells

Turbines,

Boilers, 

Burners

81 projects

EUR 274.7 million

23% of the total JU funding 
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RIA: Research & Innovations Actions

IA: Innovation Actions
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End uses: Clean Heat and Power
Focusing on SOFC and PEMFC
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Electrical Efficiency - µ-SOFC

Public

Upper limit

Lower limit

SRIA targets

CAPEX

ÅÕ-SOFC

Å10k û/kW (2020 target) achieved in the best cases

Å6kû/kW (2024 target) work needed

ÅMid- and large-size SOFC

Å10k û/kW (2020 target) achieved on project average

Å5kû/kW (2024 target) is feasible

Electrical Efficiency

Å52 % (2024 target) already achieved in best cases

Availability

Å97% (2020 target)

Å99% (2024 target)achieved in the best cases 
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Electrical Efficiency - Mid-size SOFC
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End uses: Clean Heat and Power

CAPEX

ÅÕ-PEMFC

Å7,5k û/kW (2020 target) achieved achieved on 
project average

Å5kû/kW (2024 target) is feasible - work needed

ÅMid- and large-size PEMFC

Å7,5 k û/kW (2020 target) achieved on project 
average

Å1,8-1,2 kû/kW (2024 target) work needed 

Electrical Efficiency

Å50% (2024 target) achieved on project average

Availability

Å97% (2020 target) achieved

Å97-98% (2024 target)achieved

PEMFC
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Fuel cells for domestic heat and power

Complementary to heating system

Replaces heating system

PACE installations

Europe market is in the order of 25,000s systems

* *

>3,400

installers 

trained

97-99%

availability
90%

Customers 

satisfaction
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24 million kWh 
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RoRePower (2019 -2023)

Demo campaign: remote gas/oil infrastructure, telecom towers

Exporting European solutions abroad (North America)

Remote power with solid oxide fuel cells

rorepower.com

PROGRESS

Remote power generation in harsh 

climate conditions ( -40 to +50°C) 

Electrical efficiency  up to 53% Ƣe

Maintenance frequency: 15 months

CAPEX reduction

5-10 years durability -> improvement expected 

36 units (400W ð 1.5 kW) installed until 

2022 (out of the 50)

Autonomous

Å10,000 hours without proactive maintenance

Durable

ÅRuntime of up to 30,000 hours. The system 
only needs to be changed every 3 to 5 years.

Robust

ÅOperates at temperatures between -40 and 
+55°C

Easy

ÅPlug-and-play solution

Sunfire: 1st

price in the 
Network 

Sustainability 
Award 2021

Availability >97.5%

https://www.youtube.com/watch?v=UNHBeJRcKbI
https://www.youtube.com/watch?v=UNHBeJRcKbI
https://www.youtube.com/watch?v=UNHBeJRcKbI


Power to Power for isolated micro -grid or off -grid remote areas

Fuel cells-based H2 energy storage solutions

Renewable electricity either isolated micro -grids or off -grid remote areas

REMOTE (2018-2023)

Higher CAPEX, lower OPEX

Agkistro , Greece (50 kW PEM FC, 25 kW ALK EL) 

Å Fuel cell: 181 hours, 45% system Ƣe  

Å H2 production: 152 hrs, 10.8kg H2/day @ 58% system Ƣ
Å Availability:  99 % FC / 100% Electrolyser 

Rye, Norway (100 kW PEM FC, 50 kW PEM EL)

Å Fuel Cell: 270 hrs., 61% system Ƣ 

Å H2 production: 1206 hrs, 6.4kg H2/day @  44.% system Ƣ
Å Availability:  98 % FC / 97 % Electrolyser 

Gran Canaria, Spain (100 kW PEM FC, 80 kW ALK EL) 

Å Wind & solar P2P (fuel cell + electrolyser  + H2 storage)

Å Electricity supply for a milking facility, replacing diesel 
generation

Å Grid extension restrictions, surrounded protected area

Zero local air emissions

Alternative to diesel generation

www.remote-euproject.eu

Basis for next-generation P2P systems

Milking 
facilities

Supporting loads for a fish farm 
by integrating RES 

Agri-food processing plant, 

avoiding new transmission line

SIOS Innovation 
Award 2023

Climate 
Stationprototype 
for remote sites 

observations in the 
Arctic

https://www.polito.it/ateneo/comunicazione-e-ufficio-stampa/poliflash/a-massimo-santarelli-il-sios-innovation-award-2023
https://www.polito.it/ateneo/comunicazione-e-ufficio-stampa/poliflash/a-massimo-santarelli-il-sios-innovation-award-2023
https://www.polito.it/ateneo/comunicazione-e-ufficio-stampa/poliflash/a-massimo-santarelli-il-sios-innovation-award-2023
https://www.polito.it/ateneo/comunicazione-e-ufficio-stampa/poliflash/a-massimo-santarelli-il-sios-innovation-award-2023
https://www.polito.it/ateneo/comunicazione-e-ufficio-stampa/poliflash/a-massimo-santarelli-il-sios-innovation-award-2023


EVERYWH2ERE (2018-2023)

Clean power generation for temporary events, demonstration activities have 

started (Festivals, construction sites, urban events, shore power)

FC-based containerized transportable gensets in operation 

www.everywh2ere.eu/

4 x 25kWe and 3 x 100 kW e

5500 û/kWe  (CAPEX) 

1.1 û/kWh (LCOE)

OBJECTIVES

PROGRESS

5500 û/kWe(CAPEX), work in progress

Remote monitoring and control enabled

25 kWe:  Hydrogen Energy Summit, Piramide of Cestius

V 67h of operation; 92.4% availability; 55% electrical efficiency 

6 gensets completed

100 kWe Construction site in Spain, Moto GP Aragon Motorland, 

Port of Tenerife (next stop)
V 690h of operation; 89% availability; 55% electrical efficiency

122 days demo period

86 site working days in such period

67 days genset available for operation

533 hours of effective operation

935 kWh supplied to construction site

247 kg of H 2 consumed

CONSTRUCTION SITE 

DEMO, 100 kWe

Noise emission <65dB



Offering flexibility to the energy system with Solid Oxide Cells

One of the objectives of the Clean Hydrogen partnership SRIA

Natural Gas/ 

Biogas

Reversible 

trigeneration 
25kWe(SOFC)/75kW (SOEC) 

40 kg H2/day  (SOE)

+2100h  tests

5 û/kg H2 cost target
a 97%Ƣe,H2

Operation of SOFC at partial 

fuel conversion allowing the 
simultaneous production of 

hydrogen and electricity

Pilot testing phase

SRIA 03 - Improve flexibility with rFCS

AWP2022- rSOC system

ENERGY 
GLOBE 

AWARD 2023 
FOR ITALY

Flexibility: multiple input, 2 operation 

modes

Efficiency: optimization of H 2 production

Security: H2 supply in all operating and 

demand conditions 

OBJECTIVES

Scalable and modular solution  

Industrial, residential and grid services

a H2 production efficiency, SOEC mode, LSM using waste steam

Sustainability: 65% CO2 reduction 
(vs conventional steam methane reforming)

SWITCH (2018-2024)

https://switch-fch.eu/news-events/
https://switch-fch.eu/news-events/
https://switch-fch.eu/news-events/
https://switch-fch.eu/news-events/

