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mobility
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The Energiewende challenge

Federal German climate action target 2050:

 „Greenhouse gas neutrality by 2050 to the widest
possible extent“.

 By 2050 virtually only manufacturing industry and 
agriculture may emit any greenhouse gases.

 Mobility, housing and power generation have to
widely fulfill zero CO2 emission obligations!
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The Energiewende challenge

European obligation for 2050 GHG policy:

 -80% GHG emission reduction no longer viable

 Instead -95% are earmarked on average

 Measures for compensating non-avoidable
(= residual) GHG emissions:

 Virtual zero GHG emissions for power sector, industry and 
mobility and

 Negative GHG emissions by e.g. LULUC and CCS
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 Wide fuel cell applications to make full use of … 

… efficient hydrogen infrastructure roll-out (heavy-duty, fleet operations) … and fuel cell cost reduction from large series (mass markets) 

© Ludwig-Bölkow-Systemtechnik GmbH

Hydrogen for … mobility: not only cars and buses 

http://caetanobus.pt/pt/vem-ai-o-fuel-
cell-bus/

https://www.pv-
magazine.com/2019/

10/11/hydrogen-
powered-mining-

trucks-are-coming/
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Hydrogen for … mobility: not only cars and buses 
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Hydrogen for … industry and households

Source: N2telligence

 Wide fuel cell applications starting from today‘s business:

  

 Hydrogen as only direct reduction agent to replace coke at large

 blue hydrogen from NG or with CCS as transition option

 highly efficient co-, tri- or quattrogeneration of electricity, 
LT-heat, refrigeration and fire protection using existing gas infrastructure

Hölling, 2018
Shell, 2018

https://www.n2telligence.com/
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Hydrogen for … industry and households

 Three examples of three emerging national green hydrogen strategies:







Shell, 2018

https://ec.europa.eu/info/sites/info/files/dutch_ministry_-
_hydrogen_market_in_the_netherlands.pdf
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 Large variety of options to migrate from NG today to hydrogen by 2050:

 Admixture to NG grid in growing quantities, BUT limited to distribution grids

 Transition strategy development from NG (or coal) based production to fully renewable 
production (on-/offshore)

 Conversion of grid sections to 100% hydrogen operation, BUT how to integrate biomethane?

 Technology mix of gas vs heat distribution open development issue for “last meter” 

© Ludwig-Bölkow-Systemtechnik GmbH
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 Strong interest in CO2-free gas infrastructure by 2050 also 
at EU level, with initiatives focusing on central & western EU

© Ludwig-Bölkow-Systemtechnik GmbH

Hydrogen for … energy transport vector 
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 Systems level impact of hydrogen as energy carrier increasingly being understood
(Energiewende): 
 seasonal & large scale energy storage & transport with high share of renewable electricity

 Sectoral integration across energy carriers and end-use applications

 BUT: Strong growth of renewable energy demand growth only partially understood, and public communication to be improved

 Cars will be but one future application for fuel cells and hydrogen:
 heavy duty fuel cell applications now in focus for economic reasons (infrastructure utilization), yet best economic benchmark achievable with cars

 achieving cost goals in some sectors (trucks) will accelerate growth of H2 & FC markets in others, but development to happen in parallel

 Energy centered regional diversification to become stronger (gas infrastructure to play crucial role): 
 EU wide: framework development for developing hydrogen‘s contribution role to greening gas & in coherence with power grid

 balance of domestic versus imported hydrogen energy shares (i.e. role of PtL vs PtG) to emerge

© Ludwig-Bölkow-Systemtechnik GmbH

Outlook
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