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CEN briefing note: energy storage

There is a need for a range of technologies that can keep the lights on when
the wind isn’t blowing and the sun isn’t shining. Short duration storage such
as battery energy storage systems, will be necessary to level out the supply of
electricity as the country’s demand patterns change. Long duration storage will
be vital to diversifying Britain’s storage capacity to avoid over-reliance on fossil
fuels and for decreasing the costs of ramping up generation to meet demand,
the need for which could double between 2030 and 2050. The Government
recently committed to building a small number of new unabated gas power
plants to ramp up when wind and solar aren’t generating sufficiently. These will
be built equipped for when carbon capture, usage, and storage technology is
ready.

Long duration energy storage (LDES) will enable a net zero electricity
system to consistently meet demand, but we’re not building enough of it.
‘Long duration’ usually means storing energy for four to 200 hours (lithium-ion
batteries are best for anything shorter) using tech like pumped hydro,
compressed air storage, and flow batteries on the shorter side and hydrogen
on the longer side. Current LDES deployment rates are limited by projects’
capital intensity, long lead times, and lack of revenue certainty.

Renewables are the cheapest form of new energy generation, and LDES will
help us to make the most efficient use of them. UK renewable generation
made up 45% of total electricity generation in 2023, and is expected to
increase to 70% by 2035. LDES will be vital to efficiently use the power
renewables produce, and ensure we do not invest more in generation (and
transmission) than we need.

A wind power-dominated grid like the UK’s will need LDES to provide
electricity when there is variable generation or ‘dunkelflaute’ periods of
wind drought. While wind output tends to be much higher than solar, it is much
less predictable. As electricity prices increase when there is a shortage of
power due to the weather, LDES could help to reduce and smooth them out by
kicking in to fill any gaps in supply.

Paying renewables to switch off due to lack of storage capacity cost
consumers over £215 million in 2022. Energy generators are paid to switch
off (‘constrain’) to avoid overloading the grid when the demand isn’t there for
the electricity they’re producing. If excess electricity could be stored for times
when demand is high but supply is low, it would both smooth out the price of
electricity and reduce any ‘constraints payments’ left over. Sufficient LDES
deployment could cut system costs by up to £24bn between 2030 - 2050.


https://auroraer.com/wp-content/uploads/2024/03/LDES-Consultation-Response-Aurora-Energy-Research.pdf
https://www.gov.uk/government/speeches/energy-security-strategy#:~:text=We%20know%20that%20with%20around%2015GW%20of%20gas%20due%20to%20come%20off%20system%20in%20the%20coming%20years%20we%20will%20need%20a%20minimum%20of%205GW%20of%20new%20power%20to%20remain%20secure.%20That%20might%20mean%20refurbishing%20existing%20power%20stations%20but%20will%20also%20mean%20new%20unabated%20gas%20power%20stations%20until%20the%20clean%20technology%20is%20ready.
https://assets.publishing.service.gov.uk/media/6582da2d23b70a0013234cef/Energy_Trends_December_2023.pdf
https://committees.parliament.uk/publications/39325/documents/193081/default/
https://qz.com/can-europe-survive-the-dreaded-dunkelflaute-1849886529
https://www.energylivenews.com/2023/01/30/are-switched-off-wind-turbines-generating-more-cash/#:~:text=According%20to%20the%20UK%20Wind%20Curtailment%20Monitor%2C%20last%20year%2C%20consumers%20paid%20%C2%A3215%20million%20to%20turn%20wind%20farms%20off%20and%20an%20estimated%20%C2%A3717%20million%20to%20purchase%20gas%2Dpowered%20electricity%20to%20cover%20the%20difference.
https://delta.lcp.com/press-release/long-duration-energy-storage-could-cut-cost-of-gb-power-system-by-up-to-24bn-and-reduce-emissions/#:~:text=Investment%20in%20LDES%20to%20provide%20this%20flexibility%20could%20deliver%20significant%20savings%2C%20with%20LCP%20Delta%E2%80%99s%20analysis%20showing%20the%20development%20and%20deployment%20of%2020GW%20of%20LDES%20by%202050%20could%20result%20in%20%C2%A324bn%20in%20savings%20in%20the%20power%20sector%20system%20costs%20between%202030%20and%202050.%20The
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e The UK needs to increase our LDES capacity tenfold to decarbonise our
electricity system by 2035. The UK has roughly 3GW of operational
large-scale, long-duration electricity storage, all of which is pumped hydro
storage built before 1990. It is expected that by 2050, up to 20GW of LDES
may be required. The Government has consulted on implementing a revenue
certainty mechanism, such as a Cap and Floor to increase investment in LDES
projects.

e The UK grid currently uses physical, tangible assets like gas and coal as
storage - as wind and solar are not solid fuels, they need other forms of
storage. Gas and coal are burned in power plants as a backup for when
renewables are not generating at the right time or place, which is expensive,
polluting, and inefficient. When demand for energy spikes unexpectedly, fossil
fuel ‘peaking’ plants are paid to start generating from scratch to meet it.

e There is a range of technologies that can be used for LDES; all have pros
and cons regarding how advanced they are, efficiency, space and
geography requirements, and cost.

- Pumped hydropower: Excess electricity that cannot be exported to the
grid is used to pump water uphill. The water is then released back
downhill when the electricity is needed, spinning a turbine at the bottom
to generate electricity. It is an advanced (40+ years) technology, but is
expensive to build and limited by geography.

- Compressed air storage: Excess electricity is used to compress air,
which is then stored underground. The air is then released and passed
through a turbine to generate electricity when it is needed again. It can
store energy for a long time and repurpose old gas turbines, but it is not
very efficient (energy is wasted) and requires either caverns or
expensive containers to store the compressed air.

- Flow batteries: Store chemical energy as a liquid, which gets pumped
into external storage tanks from the internal battery system. Their main
benefit is their longevity; their lifespan can be over three times that of
lithium-ion batteries (30 years versus eight). They can also store energy
for longer (10-36 hours, as opposed to around four). They require more
space (tanks can be the size of shipping containers) and are also more
expensive to build and maintain.

- Hydrogen: Excess electricity is used to split water into hydrogen and
oxygen. The hydrogen is then stored as a gas or a liquid, ready to be
used again to generate electricity when it is needed. It requires
underground caverns or high-pressure tanks for storage and
transportation, which can be expensive and geographically limiting.


https://committees.parliament.uk/writtenevidence/124526/pdf/#:~:text=How%20much%20medium%2D%20and%20long,and%2050%20GW%20by%202050.
https://assets.publishing.service.gov.uk/media/659bde4dd7737c000ef3351a/long-duration-electricity-storage-policy-framework-consultation.pdf
https://assets.publishing.service.gov.uk/media/659bde4dd7737c000ef3351a/long-duration-electricity-storage-policy-framework-consultation.pdf
https://researchbriefings.files.parliament.uk/documents/POST-PN-0688/POST-PN-0688.pdf
https://www.theguardian.com/business/2023/jan/29/gas-fired-plants-uk-lights-on-cost-profits-energy-crisis#:~:text=Among%20the%20other,in%20the%20UK
https://www.leap.energy/blog/peaker-plants-a-primer
https://british-hydro.org/pumped-storage-hydropower/
https://www.electricityforum.com/td/energy-storage/compressed-air-energy-storage
https://researchbriefings.files.parliament.uk/documents/POST-PN-0688/POST-PN-0688.pdf#page=9&zoom=100,172,681
https://goenergylink.com/blog/differences-between-flow-batteries-and-lithium-ion/
https://cen.acs.org/materials/energy-storage/Flow-batteries-forgotten-energy-storage/101/i25
https://www.azom.com/article.aspx?ArticleID=22683#:~:text=Li%2Dion%20batteries%20are%20particularly%20useful%20in%20managing%20peak%20loads%20for%20up%20to%20four%20hours%20and%20can%20replace%20gas%2Dfired%20power%20plants.

