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Background &5 : Agora
European gas TSOS propose to develop a hydrogen backbone.  fegewende
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= H, pipelines by conversion of existing natural gas pipelines (repurposed)
Newly constructed H, pipelines
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Gas TSOs/Guidehouse 2021: Extending the European Hydrogen Backbone
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https://gasforclimate2050.eu/?smd_process_download=1&download_id=471

There is a limited set of no-regret applications in all sectors that need
renewable hydrogen to become climate-neutral. Agora
In this analysis, we focused on the industry part. Energiewende
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No regret - Reaction agents - Long-haul aviation - Long-term storage - Heating grids
(DRI steel) - Maritime shipping for variable (residual heat load *)
it
- Feedstock renewable energy

(@ammonia, chemicals) back-up
Controversial - High-temperature - Trucks and buses ** - Absolute size of need
B5EiY heat - Short-haul aviation given other flexibility
and shipping and storage options

Bad idea - Low-temperature - Cars *Building-level heating
EAE heat - Light-duty vehicles

*

After using renewable energy, ambient and waste heat as much as possible. Especially relevant for large existing district heating systems with
high flow temperatures. Note that according to the UNFCCC Common Reporting Format, district heating is classified as being part of the power sector.

** Series production currently more advanced on electric than on hydrogen for heavy duty vehicles and busses. Hydrogen heavy duty to be deployed
at this point in time only in locations with synergies (ports, industry clusters).
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The no-regret industrial applications represent a major area of
hydrogen demand in the future due to a lack of alternative Agora

decarbonization options.
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Industrial hydrogen demand from 2020 to 2050 in TWh per year
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~300 TWh of low-carbon hydrogen will be
required in Europe to reduce and eventually
eliminate the process emissions from
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Steel, ammonia, refineries and chemical plants Agora
are widely distributed across Europe. Energiewende
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Industrial hydrogen demand projected for 2050 in TWh per year

2050 T EERFUM, KEA/& Demand differs_ by more than an
order of magnitude:

Hydrogen demand [Twh] &3k CKILESD 3
0 . 3 < 1 TWh VS. 10'30 TWh
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AFRY (2021). 2050 demand is mainly driven by ammonia and steel production.
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European and neighbouring countries have a high renewable energy potential that
can be tapped for direct-electric applications and renewable hydrogen production.
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Solar and wind potential in Europe and the MENA region
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Dii & Fraunhofer-ISI (2012)

Renewable energy sources A B4 gEiR
Central-North Europe: Wind #&-4tER: K&
South Europe: Solar PV mBR: KFHEEAK
Parts of MENA: hybrid solar and wind
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Two scenarios in this study A&z &4 FEH#ER

BLUE-GREEN: renewable H, and H, from SMRCCS
in NL, NO, UK

5 2, BEAXENTEE SRR
REEHRMEHFERRNS
FAST GREEN: no SMRCCS; assumes aggressive

reduction in electrolyser costs, in line with targets set
by the EU hydrogen strategy.
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The investment window for fossil-based hydrogen with carbon capture remains
open, but in the long run renewable hydrogen will emerge as the most Agora
competitive option in Europe. Energiewende

AL FBIEEAARNUAKEFHSME NMEKLAATITYE, BKTRE, THES
TR AR & A= F HRIFIS R R

Best levelised costs of hydrogen in the two scenarios for 2030

2030 AMIFE R TENRET LA In the BLUE-GREEN scenario, fossil-based
hydrogen with carbon capture will remain a
BLUE-GREEN 154 FAST GREEN 14 viable investment until the 2030s.

HEERBET, EEWEBESRILARIRTS
E 32030 R N2 AT THIHR FEDI -

However, strong policies for renewable
hydrogen will shorten the investment
window for fossil hydrogen, likely closing it by
the end of the 2020s.
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Ambitious policy will be needed
to drive down the cost of renewable hydrogen.
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Hybrid SMR CCS Solar wind FERLAN .
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AFRY (2021) Hybrids use both solar PV and wind. In the BLUE-GREEN scenario, SMR CCS is restricted to the Netherlands, the UK and Norway.
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Hydrogen infrastructure: Where to start?
No-regret investment opportunities 2030 for hydrogen pipelines, based on
industrial demand.
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No-regret corridors for 2030 based on industrial hydrogen demand
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— H: pipelines by conversion of existing natural gas pipelines (repurposed)

Newly constructed H; pipelines
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Only those hydrogen pipelines that are resilient to the future levels of
hydrogen dd?mgn J and the };chnology assumptions used here have been
i considered to be “no-regret”.
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Key conclusions =

Agora

Energiewende

FEER

Hard-to-abate industrial sectors represent a major area of hydrogen
demand in the future due to a lack of alternative decarbonization options.

MERCHERY TV 8RB TR Z BRI B B 2 M A AR SR F SR EE il

The investment window for fossil-based hydrogen with carbon capture
remains open, but in the long run renewable hydrogen will emerge as the
most competitive option across Europe.
EBHERARNLAREFHSMEKREITYE, EKEXE, JHES
BRAZEON R AR F NIRHISRE.

We identify robust no-regret corridors for early hydrogen pipelines based
on industrial demand.
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Thank you for
your attention!
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Questions or Comments? Feel free to contact me:
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matthias.deutsch@agora-energiewende.de
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Publications on climate-neutrality, hydrogen and industry
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Making renewable
hydrogen cost-
competitive
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No-regret hydrogen:
Charting early steps for H,
infrastructure in Europe
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Towards a

climate-neutral Germany

by 2045
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Breakthrough
Strategies for
Climate-Neutral
Industry in Europe
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The Future Cost of
Electricity-Based
Synthetic Fuels
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https://www.agora-energiewende.de/en/publications/making-renewable-hydrogen-cost-competitive/
https://www.agora-energiewende.de/en/publications/making-renewable-hydrogen-cost-competitive-legal-analysis/
https://www.agora-energiewende.de/en/publications/no-regret-hydrogen
https://www.agora-energiewende.de/en/publications/no-regret-hydrogen
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021_04_KNDE45/A-EW_213_KNDE2045_Summary_EN_WEB.pdf
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021_04_KNDE45/A-EW_213_KNDE2045_Summary_EN_WEB.pdf
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021_04_KNDE45/A-EW_231_KNDE2045_Langfassung_DE_WEB_2.pdf
https://static.agora-energiewende.de/fileadmin2/Projekte/2020/2020_10_Clean_Industry_Package/A-EW_197_Strategies-Climate-Neutral-Industry-EU_Summary_WEB.pdf
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021_04_KNDE45/A-EW_213_KNDE2045_Summary_EN_WEB.pdf
https://static.agora-energiewende.de/fileadmin/Projekte/2020/2020_10_Clean_Industry_Package/A-EW_208_Strategies-Climate-Neutral-Industry-EU_Study_WEB.pdf
https://www.agora-energiewende.de/fileadmin2/Projekte/2017/SynKost_2050/Agora_SynKost_Study_EN_WEB.pdf
https://www.agora-energiewende.de/en/publications/ptg-ptl-calculator/
https://www.agora-energiewende.de/en/publications/ptg-ptl-calculator/
https://static.agora-energiewende.de/fileadmin/Projekte/2020/2020_11_EU_H2-Instruments/2021-07-08_Presentation_H2-Instruments.pdf
https://www.agora-energiewende.de/en/events/no-regret-hydrogen-charting-early-steps-for-h2-infrastructure-in-europe/
https://www.agora-energiewende.de/en/publications/making-renewable-hydrogen-cost-competitive-1/
https://www.agora-energiewende.de/en/publications/data-appendix-no-regret-hydrogen/
https://www.agora-energiewende.de/en/events/no-regret-hydrogen-charting-early-steps-for-h2-infrastructure-in-europe/
https://www.agora-energiewende.de/veroeffentlichungen/klimaneutrales-deutschland-2045-datenanhang/
https://www.agora-energiewende.de/en/publications/breakthrough-strategies-for-climate-neutral-industry-in-europe-study/
https://www.agora-energiewende.de/fileadmin2/Projekte/2017/SynKost_2050/Agora_SynCost_Webinar_slides_Deutsch_and_Maier_20180516.pdf
https://www.agora-energiewende.de/en/publications/the-future-cost-of-electricity-based-synthetic-fuels-3/

