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- HYDROGEN IN 2050

WHAT DOES IT LOOK LIKE?

Hydrogen in 2050: Vision to Reality

Picture this...

It’s 2050. The UK’s energy system is a complex, integrated network of electrons and
molecules: a dynamic, resilient backbone powering a net zero economy. The transition
was neither linear nor simple, but hydrogen’s rise has been pivotalin delivering our
transformation to a low carbon, reliable and competitive energy system.

Once a niche technology, hydrogen has evolved into a cornerstone of energy security,
grid stability, and industrial competitiveness. It now underpins the UK’s ability to
decarbonise heavy industry, balance renewable generation, and secure affordable, low
carbon energy for businesses and communities alike. Far from being an optional extra,
hydrogen has become a central enabler: driving innovation, safeguarding jobs and
reinforcing the UK’s position as a global leader in clean energy.

Hydrogen to Power (H2P)

In 2050, hydrogen has a critical and strategic enabling role in UK power generation.

As predicted by NESO in 2025, low carbon hydrogen accounts for approximately 15% of
the UK’s total final energy consumption (around 100-150 TWh of

hydrogen each year). Hydrogen is responsible for our energy

system’s flexibility, energy storage and balancing the electricity grid:

¢ Flexible generation: Hydrogen-fired power plants supply electricity at times of
peak demand or when intermittent renewable generation is insufficient. The
UK has deployed around 25 GW of hydrogen-to-power
capacity, approximately 50% of total dispatchable power demand. This
includes new hydrogen gas turbines and reciprocating engines, as well
as existing machines converted to hydrogen.
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o Long-duration energy storage: Excess renewable electricity (for example, from
offshore wind) is used to produce hydrogen via electrolysis, stored and later
reconverted to electricity when needed. This helps provide a smooth, steady
supply of low carbon electricity, increasing resilience and reducing curtailment
within a renewables-rich grid.

Progressive Energy’s modelling
highlights the opportunities where
hydrogen deployment unlocks deeper
renewable integration.

By using low carbon gas for dispatchable
power - capable of ramping up quickly
during periods of low renewable output -
we can significantly reduce the
additional renewable generation and

battery capacity that would otherwise be
required to cover shortfalls. In fact, our  Progressive Energy leading a tour of HyNet at Uniper’s
. Connah’s Quay Power Station

analysis of
NESQO’s CP2030 data indicates that a 2.4 GW increase in low carbon gas power
generation (either hydrogen or natural gas with CCS) could deliver a combined
reduction of 16.9 GW in offshore wind, long-duration energy storage (LDES), and battery

capacity.

The Progressive Energy team are leading the way in developing both new-build
hydrogen-to-power (H2P) plants and converting existing turbines to run on 100%
hydrogen.

Industrial Decarbonisation

Hydrogen’s most visible impact has been in industrial applications.

¢ Inglass and chemical production, hydrogen has replaced fossil
feedstocks in boilers and furnaces, where it can be used as a ‘drop in’ fuel at
minimal cost.

e Zero carbon steel is produced through hydrogen-fuelled direct reduction of iron
(H,-DRI).
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¢ Data centres and power-intensive manufacturing sites receive on-demand, low
carbon power backup from co-located hydrogen turbines or engines.

Here, hydrogen’s advantage is not only technical but also strategic: it has enabled the
UK to maintain domestic manufacturing of foundational products in a net zero world,
rather than importing products to ‘offshore’ our emissions. By cementing the UK’s
position as an industrial powerhouse, we also grew the economy, reduced reliance on
overseas imports and created opportunities for international investment in

UK manufacturing.

Progressive Energy’s has led numerous
hydrogen fuel switching trials at existing
industrial sites including NSG Pilkington,
Unilever, Kellanova and Novelis, which
successfully demonstrated the technical
feasibility of hydrogen for decarbonising

glass, metal, paper, food and package = — ,
HYNET  HYDROGEN  INGOT

boilers.

HyNet completes the latest hydrogen trial at Novelis’
aluminium recycling site, in Warrington

Hydrogen as a System Enabler

In the 2020s, the debate on hydrogen was framed around ‘use cases’: could it heat
homes? Power vehicles? Store energy? By 2050, those siloed questions have given way
to systems thinking. Hydrogen’s primary value now lies in integration: bridging the
intermittency of renewables and providing the industry with the high-temperature heat
and molecular inputs that electrification alone cannot fully deliver.
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Progressive Energy has led the HyNet cluster
in the North West of England and North
Wales since its inception, bringing together
industry and stakeholders to establish long-
standing and collaborative relationships.
This role has resulted in a unique and
unrivalled insight into the challenges and
critical success factors for delivering
industrial decarbonisation at scale.

Progressive Energy are also the developers of & , , e e e

the Peak Cluster CCS, Bacton Hydrogen and  HyNet meets Former MP Chris Skidmore durin the
X . Mission Zero Review

Grenian Hydrogen projects.

Following the ground-breaking milestone of achieving FID on CCS elements of HyNet,

Progressive is working closely with partners such as Cadent Gas and Storengy to play a

strategic role in shaping HyNet’s scope and scale, ensuring its interconnectivity with

other projects and alignment with wider decarbonisation initiatives.

Today, hydrogen supports around 15% of the UK’s total energy demand. However, its
strategic importance far exceeds that share.

Early industrial clusters, anchored on CCS-enabled production to provide low-cost
hydrogen at scale, unlocked the necessary infrastructure to establish a full chain
system, with pipelines connecting production hubs to geological storage, power
generation and industrial consumers. This enabled the growth of the system-connected
electrolytic hydrogen sector, and consequently the ability to store energy during periods
of excess renewables. Salt caverns in Cheshire and the East Yorkshire coast now
provide weeks’ worth of energy storage capacity, underpinning both security of supply
and seasonal balancing. This strategic hydrogen transportation and

storage infrastructure forms a coordinated backbone of a resilient supply

chain, reducing risk, lowering costs and securing the UK’s position as a leader in the
hydrogen economy.

Commercial Realities

Establishing the hydrogen economy has not been without difficulties. Early-stage
projects faced challenging capital costs, uncertain demand signals, and supply chain
bottlenecks. Only through strong policy continuity, such as Contracts for Difference
(CfDs) for hydrogen production, carbon pricing stability, and clear offtake
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agreements, did the sector gain investor confidence. Early policy support providing
revenue certainty through the UK’s hydrogen transport and storage business models,
coupled with private capital from energy majors and engineering firms, accelerated
scale-up through the 2030s and 2040s.

SSIVE

Progressive Energy has been instrumental in shaping UK policy to support the
development of practical, investable and buildable hydrogen projects.

Through long-standing relationships with senior politicians and civil servants, we work
closely with decision-makers to translate policy ambition into deliverable outcomes.

Conclusion: Hydrogen as Industrial Insurance

Hydrogen’s role in 2050 is not simply about decarbonisation - it is about resilience. As
the UK’s electricity grid navigates the variability of renewable generation,

hydrogen delivers the flexibility and large-scale energy storage capacity to

keep British industry stable and competitive. It ensures affordability by smoothing
supply and demand, while reducing exposure to global energy shocks through
production anchored in domestic supply chains.

In short, hydrogen has become a strategic pillar of energy security and industrial
strength.

The Progressive Energy team understand that low carbon hydrogen is not a rival to
renewables; it is a vital enabler of a resilient, flexible and fully decarbonised future.

The coming decade must focus on evidencing hydrogen’s value in real-world
applications, establishing infrastructure, and driving down costs through deployment
and innovation.

By acting boldly today, we can secure an independent future for UK energy, protect
industry, create new jobs, and allow the UK to thrive in a net-zero 2050.

Please contact us if you would like to discuss our work in more detail.
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