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Elcogen role in SO-FREE

System-ready stacksWP2
1. Alignment of experimental set-ups and supply of short stacks for performance mapping 

(T2.3)
2. Benchmark different stack types and establish performance maps on stack level for 

system (T2.3) simulation and efficiency calculations
3. Generate a stack module design for reliable system integration with standardized 

interface, assuring reliable electrical stack connections with low parasitic losses in the 
module, good tightness of gas interfaces and high voltage insulation in the stack module 
(T2.4)

4. Delivery of finalized stack modules for system integration (T2.6) 
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Task 2.3 Delivery of Elcogen stacks and 
performance evaluation

Performance Evaluation of an Anode-Supported
SOFC Short-Stack Operating with Different Fuel
Blends as Stationary-CHP System

Francesco Marino et al 2024 J. Electrochem. 
Soc. 171 054511

Reference conditions (50% H2 in N2) Performance mapping with different feedstocks

Relatore
Note di presentazione
Short-stacks were delivered to IEN and ENEA for testing.

Test under reference conditions to assure the performance is according to Elcogen FAT testing.
Performance mapping with different conditions, varying
Feedstock
Recycling ratio
Temperature
FU

Elcogen will manufacture and assemble 5 short
stacks (5-15 cells) and deliver 2 to either testing partner (ENEA and IEN), with detailed instructions for start-up and
benchmarking (1 short stack will be retained for emergency or unforseens). Performance maps (stationary load points
under constant operation for >10 h) with H2 and simulated reformates have to be carried out as basis for first system
calculations. For data reliability and test campaign flexibility, tests of stacks will be conducted at IEN and ENEA,
after initial benchmarking of the experimental set-ups, in stack module relevant conditions (furnace or hot box) with
additional temperature sensing for tracking temperature gradients over the stack while operation at different load cases
(Current, temperature, fuel utilization) with variable gas composition. All operation points have to fulfil the condition
of stable operation for >10 h: Reference stack temperature DT<0.5 K at constant current operation with constant inlet
parameters.
Simulation modelling at the system level (see Task 3.4), to initiate control design, will be fed with the generated
experimental data and will lead to iterative perfectioning of the performance maps and complete understanding of stack
behaviour under various degrees of internal reforming.
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Task 2.6 Assembly, initialization and delivery of 
Elcogen stack modules for system integration

Main task to develop a 5 kW 
module and adapt it to 
“standardized” (IKTS module) 
interfaces
Half-cut Elcogen 4-stack module 
as a design basis

Concepts
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Elcogen SO-FREE Stack Module

Air Inlet

Fuel Inlet

Air Outlet

Fuel Outlet
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Stack module assembly
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Elcogen SO-FREE modules implementation 
status

• 1st Elcogen SO-FREE 
Module sent to ICI, received 
on 15.5.2025.

• 2nd Elcogen SO-FREE 
module sent to IEN, 
received on 29.9.2025

• 1st Elcogen SO-FREE 
module installed 
successfully to ICI system. 
Site acceptance leak testing 
(25.11.2025) of module 
result: similar leak rates 
achieved than at Elcogen -> 
no damage to stack module 
from shipping!
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1st test campaigns of ICI system with Elcogen 
SO-FREE Module

Test # DATE FROM TO FLUID DESCRIPTION

1 15-Jan 11.35 12.50 H2 20A with H2

2 15-Jan 15.40 16.05 BLEND from 20A to 5kW with blend (38Nl/minH2 + 4Nl/min NG)

3 21-Jan 9.50 16.30 BLEND 20A, from 100%H2 to 100%NG

4 22-Jan 9.00 11.00 BLEND 20A, from 100%H2 to 100%NG

5 22-Jan 11.00 17.10 NG 23A NG, check CAT1-CAT2

6 23-Jun 9.40 14.45 NG 5kW with 100%NG
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Test #1&2: 20A with H2 +  to 5kW with Blend (4 NL/min NG)
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Relatore
Note di presentazione
Use in H2 operation limited to 20 A due to temperature increase.
Adding NG to mix starts to lower temperatures due to internal reforming.
Temperature increase was also dictated by limited air input flow of 500 nlpm vs 660-1000 nlpm which is nominal for Elcogen stacks.
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SO-FREE Stakeholders workshop
“Combined heat and power in a changing world: what solid oxide fuel 
cells can do for fuel flexibility and energy saving”
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Test #6: 5kW with 100%NG
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SO-FREE Stakeholders workshop
“Combined heat and power in a changing world: what solid oxide fuel 
cells can do for fuel flexibility and energy saving”

• Elcogen's main tasks for SO-FREE
o Supply short-stacks for performance mapping
o Develop a 5 kW stack module and adapt it to "standardized" (IKTS 

module) interface
o Deliver two Elcogen SO-FREE modules for system integration
o Support in system integration and operation

• Results
o Performance mapping of Elcogen short-stacks with different blends of 

hydrogen and natural gas successfully done at ENEA and IEN
 Relevant data input for system simulations and dimensioning 

o Succesfully developed 5 kW stack module and adapted it to the 
standardized interface

o Two 5 kW Elcogen SO-FREE stack modules procured, assembled, FAT 
tested and delivered for system integration

 1st stack module delivered without any issues according to SAT at ICI

o In first test runs at ICI, targeted 5 kW power level achieved with NG/H2 
blend and 100% NG system gas feeds

Summary
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