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BACTON Vision: Unlocking UK Large-Scale Hydrogen Storage

A critical step in the UK’s Journey to Net Zero

Hydrogen has a fundamental role to play in decarbonising industry and dispatchable
power generation, while also strengthening the UK’s energy security. Matching power
supply and demand is a key challenge in the future energy system. Large-scale geological
hydrogen storage addresses this challenge, enabling long-duration energy storage,
balancing hydrogen production with demand and allowing excess renewable generation
to be captured and used when power demand is highest.

Hydrogen offers a clean alternative to natural gas, efficiently decarbonising it at source.
However, gas demand for power generation is inherently variable, driven by the dynamic
needs of the energy system and fluctuations in wind generation. Geological storage in
Southern North Sea reservoirs provides a solution, enabling seasonal system balancing
and decoupling hydrogen production from demand, providing a stable, resilient energy
system.

Bacton is already a key node in the UK energy system, landing around a third of the UK’s
natural gas supply. It has the potential to evolve into a major hydrogen hub, supporting
both CCS-enabled and electrolytic hydrogen, serving UK and European markets. Its
proximity to depleted offshore reservoirs, areas of high-power demand, and existing
energy infrastructure places it at the heart of a scalable national and international
hydrogen economy.

A collaborative study by Progressive Energy, Cadent, the British Geological Survey (BGS),
GeoEnergy Durham and Cambridge University’s Institute for Energy and Environmental
Flows demonstrates that offshore hydrogen storage is a credible, economic and
deliverable solution.

The study assessed a range of depleted gas reservoirs across the Southern North Sea,
identifying significant storage potential. Reservoir simulations indicate Terawatt hour
levels of annual hydrogen storage is achievable with relatively limited well infrastructure.
This would be a materialincrease in the UK’s overall energy storage enhancing resilience.
Further enhancements, particularly through the use of horizontal wells, could
significantly increase capacities.

The study also explored key technical considerations. Analysis of reservoir samples and
modelling of biological and geochemical processes indicate limited microbial activity
and low risk of biological degradation of stored hydrogen, reducing concerns around
long-term performance. Additional work on facility design, gas deblending, and techno-
economic performance reinforces the feasibility of deployment.
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Crucially, the findings show that hydrogen storage does more than enable flexibility, it
reduces overall system cost. Without storage, hydrogen production must scale
inefficiently to meet demand peaks, particularly during periods of low wind. With storage,
production can operate steadily while supply flexes to meet demand, resulting in a more
efficient, lower-cost system.

Ultimately, the Bacton VISION study concludes that hydrogen storage is not optional, it
is fundamental to delivering a comprehensive, balanced low carbon energy system.

Progressive is proud to develop new clean growth opportunities across the UK and
beyond. Please contact us if you would like to discuss our work in more detail.
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