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Hydrogen underground 
storage for HYBRIT 
fossil-free iron and steel



HYBRIT ® aims to eliminate CO2-emissions and 
decarbonize the steel industry
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The initiative is supported by

External



Melting in electric 
arc furnace (EAF)

HYBRIT® develops a new value chain with ambition 
to eliminate CO2 emissions
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Direct reduction with 
hydrogen

Fossil free 
pellet production

Pellets DRI Steel slabsIron ore

2026-02-23

Fossil-free electricity

Electrolyser

Hydrogen 
storage

External



Industrial production in 
the future electricity system

Hydrogen is produced by electrolysis 
of water with fossil-free electricity 

Challenges for industrial 
production of hydrogen

The electricity grid’s load during day, 
day of the week and season

Variation in supply 
and demand

An increasing share of weather –
dependent power production 

Variations in the 
price of electricity



Abundant supply of electricity

Low electricity prices

Hydrogen storage
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High electricity demand

High electricity prices

The storage facility supplies the 
industrial process with hydrogen
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Starting point - existing demonstration of the LRC technology with natural gas.

The design has been adapted for use with hydrogen gas in the Hybrit value chain. 

Hydrogen LRC* design and know-how developed through pilot-scale construction 
and testing including value chain integration.

*LRC stands for lined rock caverns

Pilote scale development
Hydrogen storage 
in lined rock caverns 



Owerviev of  LRC-pilot
Svartöberget, Luleå

Design & Construction
of pilot storage

~30 m

100 m3
250 bar
~100 MWh
~2000 kg

During the period 2019–2024, the project 
has designed, built and operated a pilot-
scale hydrogen storage facility with a 
capacity of 100 m³

The project has drawn on knowledge and 
experience from previous development of 
LRC storage systems for natural gas



Results in brief

hours of operation 
with 94% availability

3 800
as a maximum
pressure level

250 bar
maximum amount

stored hydrogen

2 tonnes

equivalent operating time corresponding to 
the mechanical load experienced by the 

storage system

50 years
throughout the

test periode

Gas tight



Integration with the
electricity market

in real time, in the same way 
as a commercial facility

Automated
and integrated

has been shown in practice on 
today’s electricity market (SE1) 

in savings
of the variable
operating cost

Simulation of future 
commercial operations

in savings
of the variable
operating cost

26 – 31% 25 – 40%



There are several benefits of large-scale hydrogen storage, 
both for industrial operations and for the electricity grid in 
general

1. Lowering variable operating cost of H2 production

2. Creating flexibility for industrial operations

3. Enhancing grid stability

4. Reducing price fluctuations in the electricity market

Hydrogen storage
supports the transition 
to a fossil-free society



HYBRIT has developed and validated the LRC technology in pilot-scale for storage of 
hydrogen.

With the know-how and experience generated the technology is proven and ready for 
industrial scale implementation.

Ready for 
industrialisation
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