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Was ist “Power-to-gas”?
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Korrelation Nachfrage und Energieproduktion @

ON JUNE 16t 2013 something very peculiar happened in Germany’s electricity market. The wholesale price of electricity fell

tominus €100 per megawatt hour (MWh) That is, generating companies were having to pay the
managers of the grid to take their electricity. It was a bright, breezy Sunday. Demand was low. Between 2pm and 3pm, solar
and wind generators produced 28.9 gigawatts (GW) of power, more than half the total. The grid at that time could not cope
with more than 45GW without becoming unstable.

The Economist Oct 12th 2013
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Solare Energie EMPAQ
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“Light-to gas” EMPAQ
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Uni Zarich: URPP LightChEC,
http://www.lightchec.uzh.ch The main L
objectives of the URPP Solar Light to ~ any TU Delft
Chemical Energy Conversion are to oo B |
discover and develop new ; % éy
molecules, materials and processes e :
for the direct storage of solar light \\\
energy In Chemlcal bonds (ArtIfICIal Electrolyte Ptcoil Co-Pi Gradient-doped FTO Glass ITO 2-jn a-Si Ag/Cr/Al

photosynthesis) BIVO, contact
Abdi, F. F. et al. Nat. Commun. 4, 2195 (2013).

EPFL: The PECHouse Initiative has

allowed to create a competence URPP
center for hydrogen production by LightChEC
direct photo-electrolysis (PEC) /H omhg?chanis'r;\estero\
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Water reduction Water oxidation
catalysts: WRCs catalysts: WOCs
M. Gréatzel Water splitting: H, and O, from H,0
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Brute force approach: Solarenergie bei 1500°C  EMPAQ
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EU-Horizon 2020 - WORK PROGRAMME 2014-2015 emPA@
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LCE 9 — 2015: Large scale energy storage

Specific challenge: The high penetration rates of variable renewable energ g fos: Launch @

the need for large scale energy storage to balance the production and cor ™ B
quantities of electricity and during longer time periods. Demonstration acti — systemssubsystem TRL 8

. . . Development —_
will aim to progress large scale energy storage and reduce the barriers as: o
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(technological, economic, regulatory, environmental, social and other pemonstration
associated with the deployment of existing or new storage concepts.
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vectors).  Starting energy: electricity interfaces for itegrating
management. wuele appropiiate, syuergics oetween electricity grid, ot
storage and final energy use must be taken into account.

Integrated Power to Gas concepts allowing electricity storage through the production of
synthetic gas to be stored in the gas grid in the form of synthetic/ereen methane are eligible.
Electrolysis proposals and proposals with pure hydrogen injection in the natural gas grid are
not in the scope of this activity: they should be submitted to the Hydrogen/fuel cells joint
undertaking.




Power-to gas EMPAQ
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Prinzip Wasserelektrolyse @
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Elektrolyse EMPAQ
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Forschungsaktivitaten zu Elektrolyse-bauteilen EMPAQ)
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Elektrolyse-Systeme EMPAQ
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Next Hydrogen (CA)

Ref.: T.Smolinka, Fraunhofer ISE

Former) Hydrogen Technologies (NO)




Pflanzen wandeln H,O and CO, EMPA°
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Biogas nach “Zero-emission Biogas” (pﬂ
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Reduktion von CO, auf Katalysatoren @
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Idea from M. SPECHT, et al., ERDOL ERDGAS KOHLE 126. (2010)342.
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Wasserabsorption stimulierte Methanation @
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Ein chemischer Reaktor mit 100% Umsatz
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Borgschulte, et al. Phys. Chem. Chem. Phys., 15, 9620 (2013).
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Temperaturabhangigkeit der Sorptionsreaktion (Ni @ 5A) (j
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Eindrucksvolle Wirksamkeit der Sorptionskatalyse @
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Synthetisches Erdgas aus Biomasse: Holz @
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Biollaz et al., Applied Catalysis A: General 313 (1), 14 — 21 (2006).
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LOosung durch SmartCats: (I-l-\l
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m Sorptionskatalyse braucht regelmassige
Trocknungszyklen (Pressure swing desorption)

m Trocknung wird kombiniert mit Redox-Zyklen

"B FOGA

Forschungs-, Entwickungs- und Foérderungsfonds der schweizerischen Gasindustrie
Fonds de recherche, de développement et de soutien de I'industrie gaziére suisse

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
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CO2 kann mehr A. Zuttel EPFL Valais / Wallis in Sion vslfﬂ
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“Power-to-gas” in der Schweiz @
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