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• Energiespeicherung
• Regelleistung
• Unterbrechungsfreie Stromversorgung (USV)









Cooling system and gas preheating 
using FC stack waste heat

4 x  60 kW FC stack 

Gas supply

Modular interface 
blocks with 

integrated H2 and 
O2 recirculation 



Cleaning of 
bipolar plates

Leak test of sub-
assemblies

Stack assembly 
and compression Assembly of FC system



Previous MEA
Significant  F 

losses

New MEA:
no measurable  

fluoride emissions

Previous MEA
30 uV/h

degradation

New MEA:
7 uV/h 

degradation



New design
Stoicheometry 1.9 possible

Commercial product
Stoicheometry limited to 1.3



1) www.erdgaszuerich-transport.ch/de/medien/mm-1142012-baustart-des-erdgas-
roehrenspeichers-in-urdorf.html
2) www.schiess-iti.ch/references.aspx?pid=82&rid=526
3) www.jauslinstebler.ch/VGA/VEM/projekte/erdgas-roehrenspeicher-urdorf.html
All other values: own calculation

Assumptions
65% FC system efficiency
Max.Pressure 100 bar
Min. Pressure 7 bar
Tube diameter 1.37 m  1)

(m) 1.0    1.4

L(m)  1.9    2.0

Quelle: Uni Regensburg; eigene Berechnungen

H2O2

ESI

@ 50 bar:

CNG Urdorf H2 for 1 GWhel O2 for 1 GWhel

Usable gas storage 700 000 Nm3

ca. 7 GWhth

510 000 Nm3 255 000 Nm3

Tube length 4100 m  1) 4200 m 1800 m

Surface usage 210 x 50 m 1) e.g. 220 m x 50 m e.g. 220 m x 20 m

Investment cost 16  - 25 MCHF 2), 3) if overall cost 30 MCHF  ->  30 CHF/kWhel



Source: Regelleistung und Regelenergie 2019, Bericht der ElCom



Tolerance band for secondary reserve according 
to Swissgrid



Source: IEA
https://www.iea.org/reports/the-future-of-hydrogen



Source: Regelleistung und Regelenergie 2019, Bericht der ElCom
Cost span: own calculation



Source: Regelleistung und Regelenergie 2019, Bericht der ElCom
Cost span: own calculation




