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Electric Insights was established by Drax to help inform and enlighten the

debate on Britain’s electricity. Since 2016 it has been delivered independently

by a team of academics at Imperial College London using data courtesy of Elexon,
National Grid and Sheffield Solar. This report was written by third party authors
external to Drax as part of the Electric Insights project. Drax does not guarantee
the accuracy, reliability, or completeness of this content.
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1. Introduction

Wind power became Britain's largest source of electricity
in 2024. Generation from fossil fuels collapsed, with the
country’s last coal power station now shut, and gas output
down 16% from 2023. These reductions allowed carbon
emissions from electricity generation to fall by 15%,
continuing its trend over the past decade.

With more wind comes more intermittency. This winter
saw two major ‘dunkelflaute’ events - periods of cold,

calm weather. These brought high demand and low wind
output, putting the power system under stress. Britain

was not alone: these events spanned across Europe, with
Germany seeing its highest power prices in 18 years as the
wind vanished in December. The wind shortfalls in Britain
exposed our heavy reliance on gas as the prime source of
flexibility, with impacts on power prices, energy security
and emissions.

New government statistics showed the UK has the most
expensive electricity in Europe, not the league table we
wish to be topping. Natural gas prices rose 50% between
February and December 2024, pushing power prices up
with them. But when put in the wider context, the price
rises seen in Britain are middle of the pack compared to
Europe, and fell 23% in 2024 compared to 2023.

Britain’s electricity demand grew at its fastest rate in
over a decade. Electric vehicles and heat pumps are major
new sources of demand, but the data centres which sit
behind the scenes powering the internet are also set to
be major contributors. The Government intends the UK to
become a world leader in artificial intelligence (Al), which
not only requires skills and investment, but also power.
The chips and servers which power Al chatbots are
hungry for electricity, and could expand 20-fold by the
end of this decade.

Electricity generation from wind and gas.
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https://fortune.com/europe/2024/12/12/weather-phenomenon-dunkelflaute-germany-energy-prices/
https://www.independent.co.uk/news/uk/politics/energy-bills-gas-electricity-renewables-b2672760.html
https://www.independent.co.uk/news/uk/politics/energy-bills-gas-electricity-renewables-b2672760.html
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2. Wind becomes Britain's largest source of electricity in 2024

2024 was another landmark year for Britain's power system. Wind became the
largest source of electricity, the first time in its 140-year history that a fossil

fuel was not in the top spot. Going right back to the foundation of our electricity
system, coal was the largest source of generation each year until the 1984 miner’s
strikes. Since then, either gas, oil or coal has produced the most electricity, until
finally in 2024 a form of clean power became the single largest source.

Imports also overtook nuclear power to become the third largest source of
electricity for the first time ever. Nuclear power was pushed down to 4% place,
something not seen since 1962. Its 38 TWh of electricity production was up very
slightly on last year, but still 40% lower than a decade ago. In contrast, biomass
output increased 40% last year, but remained in 5% place.

The growth in renewables and decline of fossil fuels enabled power sector carbon
emissions to fall by 15%. Electricity consumed in Britain emitted just 1271 g/kWh
last year. Electricity prices also fell by a quarter year-on-year, with wholesale
power averaging £71/MWh, plus £11/MWh for the balancing services needed to
keep the grid stable. While this is now lower than any time since 20718, prices are
still well above the 2010s average of £45 plus £2/MWh,

Wind produced 83 TWh over the year, or 31% of the electricity consumed in
Britain. This was up only slightly on 2023, so wind taking the top spot was more
a story about the downfall of gas. Output from gas-fired power stations fell 16%
year-on-year, as they lost out to growing imports and biomass generation.

Britain’s sources of electricity, ranked by annual production.
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Output from our wind farms could have been much higher, but 10% of their
generation in 2024 was curtailed. Some 8.3 TWh of wind energy had to be
rejected from the grid as there was not enough transmission capacity to move
power to where it was needed. This came at a high cost: £393 million spent over
the year (or £14 per household), the highest on record.

Wind curtailment has generally risen in line with the amount of wind energy
produced. Last year saw a sharp break in this trend though, with curtailment
rates jumping from 5.5% to over 10%. Wind capacity in Scotland has risen more
rapidly in recent years, but the transmission links which carry output down

to demand centres in England have failed to keep pace and are now heavily
congested. SeaGreen wind farm is a prime example of the consequence. A 1T GW
farm off the coast of Angus in Scotland, SeaGreen came online late in 2023,
but last year 70% of its electricity was wasted due to grid congestion. More
transmission and storage in Scotland would help reduce this wastage, as would
higher demand from Scottish industries and households.

Britain's electricity demand grew by 1.6% in 2024. While that may not sound
much, it is the fastest year-on-year growth since 20710, apart from the post-Covid
rebound. Alongside new technologies such as Al, electric vehicles have a part to
play in this. More than half a million battery and plug-in hybrid vehicles were
sold in the UK last year. Recharging these vehicles is consuming over 1 TWh of
extra electricity per year, while saving around 2.5 million barrels of oil per year
(~£150 m), and nearly half of UK oil consumption is imported.

The rise of wind power and wind curtailment.
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https://x.com/robhawkes/status/1862833648665231703
https://reports.electricinsights.co.uk/q2-2024/the-new-governments-plans-for-the-electricity-sector/
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3. Wind droughts show the need for low-carbon flexible generation

‘Dunkelflaute’ must surely be an early contender for the 2025 Oxford Dictionary
word of the year. A German word meaning ‘dark doldrums’, it is used in the energy
world to describe a dark, cold, calm spell of weather during which very little
energy can be generated with wind or solar power.

In December and January, Britain faced two spells of so-called dunkelflaute.
The first, hitting around the 12 December, saw wind - the largest source of
energy in the UK last year overall - drop to 6% of total supply. In response gas
power stations ramped up to their highest output ever recorded, supplying more
than 73% of Britain's electricity and sending power prices soaring. Wind output
dropped suddenly again in the New Year causing prices to hit £2,900/MWh

(40 times their average) on 8 January.

This winter has demonstrated some of the challenges we must address in
reaching a clean power system over the next five years. The combination of a
long cold snap and low wind speeds left Britain's power system relying heavily on
natural gas and imports, drawing down the nation’s gas storage to ‘concerningly
low’ levels, and coming close to generation falling short of peak demand.

Options for low-carbon flexibility are urgently needed - both investing in new
technologies and maintaining existing sources - as electricity supply and demand
become more dependent on the weather.

Daily average electricity mix in Britain during mid-December, highlighting the
dunkelflaute period, and the difference between output from dispatchable or
baseload technologies which we control, and those that are influenced by the
weather or foreign power markets.

GW I Nuclear [ Biomass [ Hydro M Gas [ Imports [ Wind

5 Dec 8 Dec 12 Dec 15 Dec

[ Solar

19 Dec

Firm

Beyond our control



https://electricinsights.co.uk/#/dashboard?start=2024-12-12
https://electricinsights.co.uk/#/dashboard?start=2024-12-12
https://electricinsights.co.uk/#/dashboard?start=2025-01-08
https://www.bbc.co.uk/news/articles/c7vd57qzlqpo
https://www.bbc.co.uk/news/articles/c7vd57qzlqpo
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Gas was not the only technology to help during the shortfall. Biomass and run-
of-river hydro plants increased their output by 40% and 60% on the peak day
(12 December) compared to the weekends before and after. While this helped
meet the shortfall of wind, the impact was muted as Britain has relatively little
capacity of either technology. In previous years, coal power stations would have
also helped to meet demand, but the last one closed in September. Pumped
hydro storage and batteries helped meet the evening peak on the 12, but these
only supply power for a few hours, and so cannot help with multi-day shortages.

Interconnection with neighbouring countries also provides flexibility, but on the
12%, when we most needed them, imports from abroad fell by half relative to
the surrounding days. Britain's neighbours were suffering from the same wind
drought, as weather systems are often the size of continents. More power could
have flowed into Britain, but only if our prices rose high enough. This exposes a
key problem with relying on interconnection to solve capacity shortages, which
leaves countries competing for a limited supply of power at the same time.

Altogether, this leaves gas as the only large-scale source of flexibility in the
country. This is a risky proposition on three fronts: affordability, energy security,
and our climate goals.

The cost of our gas dependence: We are still reeling from the gas price crisis.
Gas is very much the ‘crutch’ of the grid, and British electricity is more strongly
swayed by gas prices than in any other European country. Gas sets the price

of electricity in 98% of hours, despite meeting only a third of demand. That
means Britain's electricity prices track almost perfectly with gas prices, leaving
consumers particularly vulnerable to price shocks, as seen during the recent gas
price crisis.

The change in electricity and natural gas prices on Britain’s wholesale markets
over the last decade, indexed to the 2070-19 average. Gas prices include the
cost of carbon emissions, and prices increased by over 50% between February
and December last year, dragging electricity prices up with them.
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https://reports.electricinsights.co.uk/q3-2024/the-uk-leads-the-world-in-phasing-out-coal-power/
https://doi.org/10.1016/j.egyr.2023.09.069
https://doi.org/10.1016/j.egyr.2023.09.069
https://www.thetimes.com/article/657ebdac-499b-4b25-8b71-2b5072c2d7b6
https://www.thetimes.com/article/657ebdac-499b-4b25-8b71-2b5072c2d7b6
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Energy security at risk: Relying so heavily on a single technology in times

of system stress is leaving all our eggs in one basket. Capacity was tight on

12 December and 8 January, causing the National Energy System Operator
(NESO) to issue rare Capacity Market Notices, a ‘blackout prevention system’
used to encourage generators to prepare extra capacity just in case. Britain's last
coal plant has retired and all bar one nuclear plant is coming towards their end
of life. This all comes just as peak electricity demand is expected to grow from
electric vehicles, heat pumps, Al, and data centres. Unless more capacity is built
or existing capacity has its lifetime extended, Capacity Market Notices will be
increasingly common in the future,

The carbon challenge: Gas is the most polluting fuel remaining on the grid.

In just five years, government aim to run a clean power system. This means
having just 5% of electricity produced from fossil fuels, down from over 25%
today. These plans include retaining almost all the current gas capacity to cover
rare but intense periods of low renewable output. Put together, this means gas
plants will see fewer operating hours in the future, just as coal plants did over
the last decade. Either they will need to charge more for their output to cover
costs, or the system will need to move towards paying for availability more than
for output (e.g. capacity payments).

Scaling down gas will largely be achieved by scaling up wind and solar power,
but that further intensifies the challenges posed by weather variability. Both the
CCC and NESO recognise that a balanced approach is needed, using all the tools
at our disposal - flexible low-carbon generation, long-duration energy storage,
interconnectors and a continued (but increasingly limited) role for gas. Looking
ahead, policy frameworks envisage the arrival of more low-carbon dispatchable
power from 2030 onward. This includes power stations equipped with carbon
capture and storage (CCS), hydrogen, and long-duration storage. All of these
play little or no role in today’'s power system, so the task now is to define a clear
strategy for scaling and deploying these resources at pace, while avoiding cost
escalation to consumers due to all the new investments. By planning for Britain's
future energy needs and taking strategic action now, government, industry and
investors can break free from paying for expensive volatile gas imports, and seize
the opportunity of clean, stable, and lower cost electricity.



https://www.newcivilengineer.com/latest/blackout-prevention-system-activated-for-third-time-this-winter-09-01-2025/
https://www.theccc.org.uk/wp-content/uploads/2023/03/Net-Zero-Power-and-Hydrogen-Capacity-Requirements-for-Flexibility-AFRY.pdf
https://www.neso.energy/publications/future-energy-scenarios-fes#Energy-system-and-supply-side-flexibility
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4, \Why are Britain's power prices the highest in the world?

The UK is currently stifled by electricity prices that are among the highest in the
world. UK industry is spending 60% more per unit of electricity than any other
European nation, but the reasons behind this are complex. Despite renewable
energy expanding from 15% a decade ago to over 40% of the grid mix today,
the structure of the electricity market means that fossil fuels, and particularly
gas, continue to set power prices.

Several factors keep the UK's electricity prices high. First, Britain's infrastructure
is a barrier. Being an island makes it costly to build interconnectors with
continental Europe, limiting their capacity. This isolation limits the ability to
import cheaper electricity from overseas when demand is high or renewable
output low. Britain also lacks transmission capacity within its borders, so we are
spending hundreds of millions of pounds on compensating wind farms that are
unable to deliver power due to network congestion. Upgrading and expanding the
grid to handle increasing renewable capacity involves significant costs, which are
ultimately passed on to consumers.

Consumer electricity prices around the world in 2023, paid for by large industry
(left) and medium-sized households (right). Prices in the UK are compared
against thirty countries across Europe and other developed nations, inclusive
of taxes and converted into GBP. Data from the Department for Energy Security
and Net Zero.
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https://www.gov.uk/government/collections/international-energy-price-comparisons
https://www.gov.uk/government/collections/international-energy-price-comparisons
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Second, there are the costs imposed by energy policies. Around a quarter of 3
typical UK electricity bill comes from policy costs, including environmental taxes
and subsidies. While these measures support the green transition, they also raise
prices. Most of these levies are applied to electricity but not to gas, a choice that
works against decarbonisation by making electric vehicles and heat pumps less
attractive. In addition to the ‘environmental & social’ cost category shown below,
policies that charge for carbon emissions lead to higher wholesale prices (and are

included in that category).

Support for renewable generators from Feed-in Tariffs and similar schemes falls

under ‘environmental costs’. Older generators receive payments on top of the

wholesale price, however high it is. More recent wind farms and biomass plants
were instead awarded fixed-price Contracts for Difference, meaning they repay
the government whenever wholesale prices exceed contract prices. During the
2022-23 price spikes, these renewables were saving consumers money.

The elephant in the room is the wholesale cost, which rose by two-thirds over

the last five years, and makes up the largest share of our bills. This is an issue

of how we price electricity. Britain's electricity industry holds an auction every
day in which generators bid the price they would be willing to generate for. The
highest bid that is needed to meet demand then sets the price for all generators.
Some of our gas-fired plants are almost always needed to meet demand, so they
set the price and that reflects their costs. This ‘'marginal’ price is then paid to all
generators, even ones that run 24/7, as the electricity they produce is worth just
as much as that from any plant. Most markets work in this way: Saudi Arabia’s oil
is cheap to produce but gets a very similar price to higher-cost oil from the North
Sea. The underlying economic principle is so widespread that it's known as the

Law of One Price.

The breakdown of the average British household electricity bill. Data from Ofgem,

for a standard consumer paying by direct debit.
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The irony of gas setting prices when renewables provide most of the energy is
not lost on consumers, sparking discussions on pricing reform. Instead, we could
pay each generator what they bid into the auction (the ‘pay as bid’ principle).
Wind farms and nuclear reactors currently bid low prices into these auctions, as
their variable costs (for fuel, maintenance) are low. However, if they only received
these variable costs, they could never recover their upfront investment, so
developers would not build any new ones. If auctions instead paid each generator
their own bid (as has been proposed several times), renewable generators would
simply raise their bids to the expected price (justifiably), and it would get much
harder to decide which plants should be running. For the time being, the price of
gas is going to drive the price of electricity.

Another proposal is zonal pricing, where regions see different wholesale prices
based on local generation. Areas with abundant wind, like Scotland and parts

of northern England, could see lower prices, and new farms would not be
compensated when the grid could not accept their output. Such reforms must

be balanced against concerns that smaller markets could increase power price
volatility, making generator profits less predictable. The added uncertainty could
reduce investors’ ability to secure low-interest financing for renewables, and thus
hold back new projects.

While UK electricity prices are high, we are not alone in this situation. Electricity
prices rose sharply across the continent in the wake of the Russia-Ukraine war,
and similarly they have all begun falling back towards pre-crisis levels. The UK
sits roughly in the middle of the pack, with prices rising to a peak of 4.7 times
their 2019 average, and now sitting 70% above. Norway and Sweden have seen
the smallest rises, thanks in part to their abundant hydroelectric and nuclear
resources. Conversely, Ireland has experienced the largest increases, driven

by the rising electricity demand from data centre operations (see Article 5),
Ultimately, the sharp rise in power prices reflects wider energy geopolitics, rather
than an isolated phenomenon in Britain.

Wholesale electricity prices in Britain and other European Change in wholesale prices between

countries, indexed to each country’s price in 2019, 2019 and 2024 across Europe.
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5. The Government’s Al plans will supercharge electricity demand

A new industrial revolution is underway, with companies and countries
competing for dominance in artificial intelligence. Rather than factories and coal,
this race needs data centres and electricity. Data centres are the backbone of the
internet, delivering everything from search results to video streaming, and now
increasingly they crunch answers to questions posed to Al chat tools., Worldwide,
data centres consume more power than the UK and this is set to more than
double by 2030. The Government recently commissioned the Al Opportunities
Action Plan which calls for drastic action to boost the UK's Al and computing
capabilities. But how will scaling up the number of servers and power-hungry
computer chips impact electricity demand?

The Government agreed to take forward all recommendations from the Action
Plan, including to expand the UK's sovereign compute capacity by at least 20x by
2030. This requires rolling out infrastructure UK-wide and setting up Al Growth
Zones with fast-track access to the power network and planning approvals.

This is critical to the growth of the Al industry as it can take years for new grid
connections to be approved. A new Al Energy Council will be appointed to assess
energy demands and accelerate investment in clean energy for data centres.

Globally the world’s data centres consumed around 500 TWh of electricity in
2024, overtaking British electricity demand in 2021, Forecasts see continued
growth at 10-20% per year until the end of this decade. Since the release of
ChatGPT in 2022, investment in generative Al has caused a surge in data
centre energy consumption. Global power demand from Al increased by three
times between 2023 and 2024 and is forecast to overtake total demand in
Britain by 2030.

Global electricity consumption from data centres and Al models, compared to
Britain's total electricity demand. Historical data and forecasts aggregated from
BNEF, Goldman Sachs, McKinsey, IEA, and NESO.
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https://www.gov.uk/government/publications/ai-opportunities-action-plan/ai-opportunities-action-plan
https://www.gov.uk/government/publications/ai-opportunities-action-plan/ai-opportunities-action-plan
https://www.gov.uk/government/publications/ai-opportunities-action-plan-government-response
https://www.gov.uk/government/publications/ai-opportunities-action-plan-government-response
https://www.energymanagermagazine.co.uk/large-energy-users-look-beyond-the-grid/
https://www.energymanagermagazine.co.uk/large-energy-users-look-beyond-the-grid/
https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-and-telecom-predictions/2025/genai-power-consumption-creates-need-for-more-sustainable-data-centers.html
https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-and-telecom-predictions/2025/genai-power-consumption-creates-need-for-more-sustainable-data-centers.html
https://www.bloomberg.com/graphics/2024-ai-data-centers-power-grids/
https://www.goldmansachs.com/insights/articles/AI-poised-to-drive-160-increase-in-power-demand
https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/ai-power-expanding-data-center-capacity-to-meet-growing-demand
https://www.iea.org/reports/electricity-2024
https://www.neso.energy/publications/future-energy-scenarios-fes
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The huge cost of training Al models has made headlines recently. OpenAl spent
over $100 million training ChatGPT 4 and Elon Musk plans to spend $3-4

billion on training xAl. However, electricity forms only a small portion of this

cost, Current models require 300-1300 MWh per training run, costing around
$25,000-100,000. The next suite of models could feature 100 times more
parameters, increasing costs, but new model designs may counter this. DeepSeek,
a Chinese startup, reportedly trained a leading model for just $6 million.

The energy required to manufacture a car is small relative to the fuel consumed
over their lifetime, The same is true of Al models, which are trained once, and
then run millions of times to answer questions, generate videos and the like.

It is their usage (known as inference) which will stretch power grids. Answering
a generative Al prompt request consumes ten times more electricity than a
standard internet search, ChatGPT cost around $0.36 per query in 2023,

or $700,000 per day. The cost of inference is falling, but usage will rise as Al
becomes cheaper, 3 phenomenon known as Jevon's paradox. As people want fast
responses, inference must happen close to users, so data centres will be needed
across the UK, not concentrated overseas in countries with cheaper power.

European countries use 1-5% of their electricity powering data centres, and this
will grow quickly as Al servers move onto home soil. Ireland already houses data
centres for large technology companies like Apple and Google and uses nearly
one-fifth of its electricity powering them. The Irish system operator has imposed
a moratorium on new data centres in Dublin until 2028. With the UK's compute
capacity set to increase 20-fold by 2030, electricity demand will surge. Data
centres require a 24/7 supply of electricity and so firm generation and spare grid
capacity will be needed, and new capacity must be clean to ensure that Al does
not drive up emissions.

Annual electricity consumption from data centres in Europe’s ten largest markets in
2022 (latest year available), and the share of each country’s total national demand.
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https://www.bbc.co.uk/news/articles/c5yv5976z9po
https://www.ccn.com/news/technology/musk-reveals-grok-2-grok-3-timelines-supercomputer/
https://www.ccn.com/news/technology/musk-reveals-grok-2-grok-3-timelines-supercomputer/
https://www.cell.com/joule/fulltext/S2542-4351(23)00365-3
https://www.eia.gov/electricity/monthly/epm_table_grapher.php?t=epmt_5_6_a
https://www.deepseek.com/
https://www.bbc.co.uk/news/articles/c5yv5976z9po
https://iea.blob.core.windows.net/assets/18f3ed24-4b26-4c83-a3d2-8a1be51c8cc8/Electricity2024-Analysisandforecastto2026.pdf
https://semianalysis.com/2023/02/09/the-inference-cost-of-search-disruption/
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6. Capacity and production statistics

After four consecutive quarters of wind being the largest source of electricity,
gas took the top spot in the 4% quarter by the slimmest of margins, producing
just 0.1% more electricity than wind farms.

Britain hit @ milestone of 30 GW of installed wind capacity during December.
Onshore wind farm developments took off during 2024 after the ban on their
construction was lifted.

Gas bucked its longer-term decline by increasing output by 15% year-on-year
during the 4t quarter. This was driven by lower wind output and higher demand,
both caused by cold and calm weather conditions. Demand during the 4 quarter
reached a three-year high.

The rise in Britain’s wind capacity over the last 20 years.

GW | Offshore wind " Onshore wind
30
15

0

2005 2010 2015 2020 2025

Installed capacity and electricity produced by each technology.’?

Britain's electricity supply mix in the
fourth quarter of 2024.

Gas
Wind
Nuclear
Imports
Biomass
Solar
Hydro
Coal

71.5 TWh
consumed

+2.5 TWh
exported

Share of the mix
33.2%

33.1%

12.7%

10.4%

7.1%

2.0%

1.4%

0.0%

Installed Capacity (GW)

Energy Output (TWh)

Utilisation / Capacity Factor

2024 Q4 Annual change 2024 Q4 Annual change Average Maximum

Nuclear 6.4 ~ 9.1 -0.6 (-6%) 65% 83%
Biomass 3.8 ~ 5.1 +0.5 (+11%) 70% 97%
Hydro 1.2 ~ 1.0 -0.2 (-7%) 37% 97%
Wind 30.1 +0.9 (+3%) 23.7 -1.9(-7%) 36% 75%
- of which Onshore 15.3 +0.9 (+6%) 9.9 -0.5 (-5%) 30% 60%
- of which Offshore 14.8 ~ 13.8 -1.3 (-9%) 43% 77%
Solar 17.2 +1.0 (+5%) 1.5 +0.0 (+1%) 4% 50%
Gas 27.6 ~ 23.7 +3.0 (+15%) 39% 99%
Coal 0.0 -1.9(-100%)

Imports 9 ~ 9.4 -1.7 (+22%) 47 % 86%
Exports 2.4 -0.2 (-8%) 12% 60%
Storage discharge 31 ~ 0.5 -0.0 (-6%) 7% 100%
Storage recharge 0.6 -0.0 (-6%) 9% 81%

1 Other sources give different values because of the types of plant they consider. For example, BEIS Energy Trends records an additional 0.7 GW of hydro, 0.6 GW of biomass and 3 GW of waste-to-energy plants.

These plants and their output are not visible to the electricity transmission system and so cannot be reported on here,
2 We include an estimate of the installed capacity of smaller storage devices which are not monitored by the electricity market operator.
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/. Power system records

Britain's electricity system set new records in 2024, marking yet more milestones
in the country’'s transition to clean power. Wind and solar generation hit all-time
highs, supplying nearly 30% and 5% of the nation’s electricity over the course

of the year. Cross-border electricity imports also hit a record high, accounting for
15.7% of the UK's power supply in 2024,

Carbon emissions from electricity generation fell to a new record low, averaging
121 g/kWh over the year - down from 148 g/kWh in 2023, This was driven

by fossil fuel use plummeting, supplying a new low of 27% of annual electricity
demand, down from 33% in 2023. Although gas sank to its lowest output over
the year, it also generated all-time high outputs on 12 December, during a
dunkelflaute event.

The tables below look over the past fifteen years (2009 to 2024) and report the
record output and share of electricity generation, plus sustained averages over
a day, a month, and a calendar year. Cells highlighted in blue are records that
were broken in the fourth quarter of 2024, or during the 2024 calendar year.
Each number links to the date it occurred on the Electric Insights website, so
these records can be explored visually.

72@ Wind - Maximum

Solar - Maximum

=z Output (MW) Share (%) Output (MW) Share (%)
Instantaneous 22,545 71.0% Instantaneous 10,747 35.1%
Daily average 21,687 61.2% Daily average 3,788 14.5%
Month average 14,525 40.4% Month average 2,813 10.0%
Year average 9,414 29.6% Year average 1,512 4.8%

Biomass - Maximum <
&)

Output (MW) Share (%)

All Renewables - Maximum

Output (MW) Share (%)

Instantaneous 3,831 16.8% Instantaneous
Daily average 3,316 12.9% Daily average
Month average 2,849 8.8% Month average
Year average 2,216 7.1% Year average

10,747 35.1%
3,788 14.5%
2,813 10.0%
1,512 4.8%

~

Gross demand

Maximum (MW)

Minimum (MW)

~

Instantaneous 60,070 16,934 Instantaneous
Daily average 49,203 23,297 Daily average
Month average 45,003 26,081 Month average
Year average 37,736 29,910 Year average

Demand (net of wind and solar)

Maximum (MW) Minimum (MW)

59,563 1,365
48,823 6,883
43,767 15,229
36,579 19,389
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Day ahead wholesale price

Maximum (£/MWh)

Minimum (£/MWh)

Carbon intensity

Maximum (g/kWh)

Minimum (g/kWh)

Instantaneous
Daily average
Month average

Year average

1,983.66 -77.29
666.90 -11.35
353.36 22.03
198.16 33.88

Instantaneous
Daily average
Month average

Year average

704 8
633 31
591 78
508 121

All low carbon - Maximum

Output (MW) Share (%)

All low carbon - Minimum

Output (MW) Share (%)

Instantaneous
Daily average
Month average

Year average

39,126 97.0%
30,599 90.1%
23,941 75.5%
20,058 63.1%

Instantaneous
Daily average
Month average

Year average

3,395 8.3%
5,007 10.8%
6,885 16.7%
8,412 21.6%

=0

All fossil fuels - Maximum

Output (MW) Share (%)

=0

All fossil fuels - Minimum

Output (MW) Share (%)

Instantaneous
Daily average
Month average

Year average

49,307 88.0%
43,085 86.4%
36,466 81.2%
29,709 76.3%

Instantaneous
Daily average
Month average

Year average

887 2.4%
1,990 6.2%
4,831 16.8%
8,474 26.6%

Nuclear - Maximum

Output (MW) Share (%)

Nuclear - Minimum

Output (MW) Share (%)

Instantaneous
Daily average
Month average

Year average

9,342 42.8%
9,320 32.0%
8,649 26.5%
7,604 22.0%

Instantaneous
Daily average
Month average

Year average

2,065 5.0%
2,238 5.9%
3,292 8.9%
4,368 13.7%

Coal - Maximum

Output (MW) Share (%)

Coal - Minimum

Output (MW) Share (%)

Instantaneous
Daily average
Month average

Year average

26,044 61.4%
24,589 52.0%
20,746 48.0%
15,628 42.0%

Instantaneous
Daily average
Month average

Year average

0 0.0%
0 0.0%
0 0.0%
179 0.6%
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O

Gas - Maximum

Output (MW) Share (%)

®

Gas - Minimum

Output (MW) Share (%)

Instantaneous
Daily average
Month average

Year average

27,339 73.4%
24,906 64.5%
20,828 54.8%
17,930 46.0%

Instantaneous
Daily average
Month average

Year average

738 1.8%
1,874 5.9%
4,748 16.5%
8,276 24.6%

3

Imports — Maximum

Output (MW) Share (%)

1K

Exports - Maximum

Output (MW) Share (%)

Instantaneous
Daily average
Month average

Year average

8,055 35.9%
7,299 27.0%
5,557 20.8%
4,990 15.7%

Instantaneous
Daily average
Month average

Year average

-5,662 -27.0%
-4,763 -14.1%
-3,098 -9.8%
-731 -5.8%

L

W

Pumped storage - Maximum?

Output (MW) Share (%)

7

NN

Pumped storage - Minimum?

Output (MW) Share (%)

Instantaneous

Daily average

2,660 7.9%
409 1.3%

Instantaneous

Daily average

-2,782 -12.2%

-622 -4.5%

3 Note that Britain has no inter-seasonal electricity storage, so we only report on half-hourly and daily records, Elexon and National Grid only report the output of large pumped hydro storage plants,
The operation of battery, flywheel and other storage sites is not publicly available.
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