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IN A RENEWABLE WORLD

Dispatchable Power in a Renewable World

The Challenge Ahead

By 2050, the UK energy system will be transformed:

¢ Wind will dominate - From the 2030s onwards, wind will dominate the UK energy
system, and its importance will increase over time. Capacity is expected to grow
from 28GW today to 78GW by the mid-2030s to 120GW in the 2040s. The
Progressive Energy team has modelled scenarios using real-world weather data to
understand how this variability will impact dispatchable needs across different
regions.

e Supply-driven, not demand-driven - Unlike today’s system, where demand
shapes generation, our modelling shows that future dispatchable needs will be
set by renewable output.

¢ Rising demand - Electrification of heat, transport, and industry, combined with
new data centres, will drive electricity demand to unprecedented levels. Nominal
demand is expected to be around 40GW in the 2030s and 60GW in the 2040s.
Importantly, demand is expected to be below wind generating capacity resulting
in significant periods of power surplus when the wind is blowing across the whole
country. Ourdemand forecasting tools incorporate sector-specific growth trends,
including the impact of data centres and EV uptake, to help plan for peak loads
and surplus periods.

e Deep troughs in supply — Our simulations show that, for much of the year,
renewables will exceed demand, but frequent periods of low wind will leave the
system short and require dispatchable capacity.
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The Flexibility Toolbox

Meeting this challenge will require a portfolio of solutions, each playing to its strengths:

e Very little room for baseload — For most of the year, continuous operation simply
means curtailing wind. PEL’s analysis of curtailment costs shows that inflexible
baseload assets can increase system costs significantly.

e Increase requirement for responsive generation - Large CCGTs aren’t
necessarily best suited tofilling the types of gaps in wind generation we might see,
resulting in low load factors. Our experience in working with industry has
demonstrated that responsive generation assets could have a key role to play.
Where assets are operating for more than a thousand hours per annum, then they
should be abated, either by hydrogen or carbon capture — two technologies we
have successfully implemented.

o Demand management - Smart demand response will help shift consumption to
periods of high renewable output. Vehicle to Grid and flexible charging of car
batteries will be increasingly important
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Electricity supply and demand for January 2024 (top) and January 2030 (bottom). In 2024 dispatchable
generation follows demand. In 2030 it follows the wind generation profile.

© 2025 Progressive Energy Ltd. All rights reserved.
Progressive Energy Ltd, Swan House, Bonds Mill, Stonehouse GL10 3RF m @

Registered in England & Wales Company Registration No. 3620177 VAT number 771359511


http://www.progressive-energy.com/
https://www.linkedin.com/company/progressive-energy
http://www.progressive-energy.com

2l

PROGRESSIVE
GY

e Batteries - Our techno-economic assessments show that batteries are excellent
for fast response and short periods of low wind, but not a solution for double-digit
hours or multi-day gaps. The supply profile of wind is less suited to battery storage
than solar.

e Hydrogen - Hydrogen to power is very well suited to meet residual demand.
Hydrogen generation is more cost effective than abated gas at the low load factor
profiles we forecast. Green hydrogen can be produced from surplus renewable
power and stored relatively cheaply for periods with low renewable generation.

e Unabated gas - Vital to cover extended shortfalls when wind output is low and
well suited to a system dominated by wind. Where these extended shortfalls are
infrequent, then the annual carbon impact is low and the marginal cost of
abatement high. There will be more cost-effective parts of our energy system
where we should abate the next marginal tonne of carbon.

¢ Interconnectors - our cross-border engagement has shown that while
interconnectors add resilience, wind conditions across Europe are highly
correlated and it is uncertain whether they will be economic compared to
domestic generation.

Implications for Investors

The future power market will reward flexibility, resilience, and system value over simple
output:

e The world is changing — we’re supporting investors to utilise the system which, in
2030, is going to be completely different to the experience of the last 30 years.

¢ Load factors will fall - Dispatchable assets may only run a fraction of the time,
but their role during system stress will be critical.

¢ Revenue will diversify — our commercial modelling integrates capacity markets,
flexibility services, and carbon pricing, which will all play key roles.

« Variability spans years — Wind conditions vary widely year-to-year and year-to-
year variations in temperature will be important as heat electrifies.

e Policy matters - the interaction between contracts for difference, the Capacity
Market, Regulated Asset support for nuclear, and NESO’s growing influence
means that our understanding of, and active engagement in Government policy is
key to investment and commercial operation and supports the navigation of the
evolving regulatory landscape.
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Progressive Energy’s Role

At Progressive Energy, we are not only analysing these challenges — we are developing
the solutions.
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Expected required run lengths for dispatchable generation in years with low, average and high wind
generation. In low wind years, 15% of UK power will come from dispatchable generation with run lengths
of 100’s of hours. In high wind years most of the dispatchable generation will be in runs of less than a day.

Our energy system modelling uses real-world weather data and modelling of future
demand assumptions to show:

e How much dispatchable generation is needed.
¢ How often and how long it will be called upon.
e How revenues will evolve over time as the energy system transitions.

By combining robust modelling with practical project development, we can improve
understanding of the energy system, helping market participants manage risk and seize
opportunity. Progressive’s wider experience as a project developer gives us a unique
perspective on the key factors that drive success.

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