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Why large scale hydrogen underground storage for 
intermittent renewable energies ?
Interest in the use of hydrogen as energy carrier and storage medium has 
been growing in recent years. This is based on the insight that in our energy 
future, which will require the integration of increasing amounts of renewable 
electricity generation, chemical storage offers the most promising methods 
of storing large amounts of energy. Hydrogen offers highly versatile chemical 
energy storage, and therefore ideally suited to large-scale load balancing of 
renewable electricity generation: renewable electricity can be used to gene-
rate hydrogen by electrolysis, and the hydrogen can be converted back to 
electricity by combustion or in a fuel cell. The large-scale storage of hydrogen 
in underground sites also opens up additional uses of hydrogen which present 
or future economic opportunities – as a transport fuel, industrial consumption, 
or injection into the natural gas grid.

Project overview
The ambition of HyUnder is to develop a European Implementation Plan, based 
on a detailed assessment by six individual Case Studies of the hydrogen uti-
lization options and salt cavern storage potential all across Europe. 

Case Studies
The central topics of HyUnder are the representative case studies with a fo-
cus on salt cavern storage: the project foresees the development of individual 
case studies on hydrogen underground storage for Germany, Spain, the UK, 
Romania, France and the Netherlands. The case study approach comprises:

•  Development of a common methodology for all individual case studies: 
electricity cost will be variable in function of the case study; equipment cost 
will be fixed for all case studies.

•  The main actions to be developed in each case study: regional storage pro-
totype location analysis, economic scenario type assessment, introduction 
of hydrogen underground storage into different markets.

•  Sensitivity analysis based on scenarios assumptions.

•  A comparison of the individual case studies. The Implementation Plan will 
be a concrete action plan to develop and move hydrogen storage from the 
current development phase through the demonstration, and finally the de-
ployment phase. It will also make policy recommendations.
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Project Overview

The potential for large scale storage of RES  
by hydrogen underground storage by Europe 
will be analysed

Assessment for large scale storage of RES by H2 underground storage 
(HyUnder) 

Electricity-to-gas for re-electrification, as transport fuel and for material use: E-hydrogen

Simulation of hydrogen underground storage systems. Source: KBB Underground Technologies


