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Implementation oriented research
High TRL part

High Increase Increase
Technology Readiness Level Policy Readiness Level Market Readiness Level
TRL TRL TRL
PRL PRL PRL
MRL MRL MRL
End-product is producible End-product could be brought End-product can be brought
to markets to markets

TRL = Technology Readiness Level; PRL = Policy Readiness Level; MRL = Market Readiness Level
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Swiss electricity market transformation
Strong increase of fluctuations and seasonally unbalanced production profile
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@ Electric vehicles for day-night

balance
Requested storage cap: 80 — 140 GWh

Use of parked electric cars
3 Mio BEV — z.B. 60 GWh storage cap.

Hydrogen vehicles for the
use of surplus electricity
Remaining excess: 7 -8 TWh/a

Hydrogen production for trucks
20'000 FC-trucks — 5.0 TWhy,,, (8 TWh,)

Synth. energy sources for long-

dist. trucks and winter electr.
Import demand: 10 - 20 TWh,

Synthetic energy carrier & CHP
5 GW, CHP @ 4’000 FL-h/a
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Renewable Energy Directives Il (RED-III) SWeet i

Maln reqUIrementS reFueI.ch— —

FuelEU Maritime Regulation —

u Additionality Of renewable energy How does it affect the maritime sector?
The electricity must be generated by new [ommmmras it

power production systems (max. 3 years old) IESRIATSIINEY  ReruelEU Aviation Regulation —
Who willbe affected by the How does it affect the aviation sector?

obligations of FuelEU Maritime

e I
1n 2023, the European Union (EU) ad ]
regulation on ensuring a level playir

ey 9079 e

= Direct coupling with renewable electricity

production : e

' i gmﬁsﬁg% Renewable Energy d.
The PtX plant has to be directly coupled to the = BESINTAS Directive ITT(RED 11T) %@
renewable electricity power plant or — in case of grid ey AT o acrotyJ g

emission intensity obligations of ReFuelEU
. I in2023,

supply — has to follow the electricity production profile.

“RED ™. B
i i .5 %in 2030,

. As in RED 1l

= CO, supply after 2035 by Direct Air Capture

Permitted carbon sources for the production of T el
synthetic fuels
- Direct air capture

- Biogenic CO,

= 70% of CO, reduction in whole path Factsheets for Download:
NOW factsheets on EU
legislation for renewable fuels -
NOW GmbH (now-gmbh.de) : o



https://www.now-gmbh.de/en/news/pressreleases/now-factsheets-on-eu-legislation-for-renewable-fuels/
https://www.now-gmbh.de/en/news/pressreleases/now-factsheets-on-eu-legislation-for-renewable-fuels/
https://www.now-gmbh.de/en/news/pressreleases/now-factsheets-on-eu-legislation-for-renewable-fuels/

Renewable Energy Directives Il (RED-III) SWeet uiwi
High load flexibility demand —-——————

Direct coupling of PtX plant with PV, wind or PV/wind is demanding a high load flexibility of the
entire PtX system (PV only: 100 — 0%; Wind only: 100 — 10%,; PV/wind combined: 100-20%)
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Synthetic methane production
Carbon circle
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Example:
Methane (CH,)

/

Water (H,O)

!

Carbon dioxide (CO,) < The use of synthetic energy sources only
generates as much CO, as was previously
- removed from the atmosphere for their
/ production.
-
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Pyrolysis of (renewable) synthetic _mt_ethane

Hydrogen production with negative CO, emissions
o

Hydrogen H,
Industrial high-temperature

processes

+

-l

Solid carbon C,
new resource for
construction and
agriculture

@
Carbon dioxide Since more CO, is taken from the atmosphere for the
production of synthetic methane than is subsequently

(COy)
emitted throughout the entire chain, this results in

negative CO, emissions
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A project of the Association for Industry Decarbonization (VzDI)
Tech Cluster Zug AG, V-ZUG AG, Metall Zug AG, AVAG AG, Partners Group, Accelleron Industrial
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Thank you for your attention!

Contact:

christian.bach@empa.ch
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