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Beyond its traditional industrial use (for refining and fertilizers) massively relying on 
fossile-based hydrogen, hydrogen is anticipated to play a key role in new applications 
within the context of the energy transition: In the industrial sector, to decarbonize “hard-
to-abate” sectors; As fuel for heavy-duty or long-distance transport (e.g., trucks, ships, or 
aircraft), either through direct use in fuel cells/engines/turbines, or indirectly to produce 
e-fuels when combined with CO2; Lastly, when produced via electrolysis, hydrogen offers 
a means to store renewable electricity. Indeed, the global increase of renewable energies, 
particularly wind and solar, is creating an urgent need for large-scale energy storage. 
Since these sources are variable and intermittent, effective storage solutions are essential 
to balance supply and demand, ensure grid stability, and make full use of renewable 
production. Hydrogen offers a unique answer to this challenge. First it can store surplus 
renewable electricity in large amounts over long periods (figure). Second, it can transport 
energy across regions, and finally it can be used flexibly in power generation, industry, 
mobility, and heating.  
The use of hydrogen as a mean to store massively renewable energy has a strong impact 
on two segments of the value chain. First, it is needed to operate electrolysers in an 
actively flexible grid-stabilising mode. Second, it requires to implement hydrogen storage 
means compatible with large quantities and long duration storage.  
The presentation will cover opportunities and challenges related to the flexible operation 
of electrolyzers, as well as for massive hydrogen storage, with a particular emphasis on 
underground storage.  
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