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1. Speed up efficiency and renewables to
tackle gas price emergency
The Telegraph reports that anonymous senior Cabinet ministers are calling for a rethink of the
Government's net zero plans. A number of ministers have expressed concern that the pace of
the planned switch to renewable energy is too fast and is increasing costs for consumers. They
believe Britain should use more of its own gas in the short-term. The newspaper claims that the
green energy levy will add £153 a year to the average bill from April. One Cabinet minister
described the UK’s carbon targets as the “most aggressive targets in the world”. (1)
This last point is false. 88% of global emissions are covered by net-zero targets, of which nearly
half are for 2050. In any case, as Dr Simon Evans points out that the Climate Change Act has a
very high bar for government to revise the target, namely "significant developments" in climate
science, European or international policy. (2)
Philip Johnstone, writing in The Telegraph says “Britain needs a new dash for gas to save us from
the lunacy of net zero”. (3) Boris Johnson has reportedly told the Cabinet the UK should keep
drilling for North Sea oil and gas and they will “continue to play a role in the transition” to carbon
neutrality by 2050. Kwasi Kwarteng the Business Secretary and Rishi Sunak, the Chancellor,
have made the case for oil and gas as “transition fuels,” and say that if domestic production
slows in the next 25 years, then Britain will become more reliant on foreign imports, including
from Russia. (4)
The idea that building more renewables would "heap more pressure" on bills and increase costs
for consumers is upside-down. On the contrary, bills would now be lower if we'd built more
renewables, because they're the cheapest (& cheaper than gas). (5)
Gregg Hands MP, Minister of State for Energy, Clean Growth and Climate Change, responded
saying: “Gas is expensive and the price of renewables is falling. We need to generate more clean,
secure and affordable power in this country, like nuclear, so we’re less exposed to volatile gas
prices set by global markets”. He also says “We do want to import less gas, but more U.K.
production wouldn’t reduce the global price of gas.” (6)
Alistair Phillips-Davies, the boss of energy giant SSE has hit out at a “misconstrued” notion of
what is causing the current energy crisis, saying his latest wind farm could have knocked nearly
£70 off bills if it had opened in time for this winter. Far from being a burden, renewable energy
will be the answer to bringing down bills. (7)
Adam Corlett, the principal economist at the Resolution Foundation think tank, told The
Independent the current energy crisis “puts up in lights both our over-reliance on fossil fuels, and
how we should have done more to ensure that everyone’s home is well-insulated … Britain’s energy
bills crisis is far from over – and should serve as a warning to quicken our transition towards a net
zero economy.” (8)
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James Murray, writing in Business Green, says one of the few ideas put forward by the Net Zero
critics is to "scrap" green levies, but again how exactly? Are you proposing that energy efficiency
funding is scrapped altogether, if so wouldn't it be fair to tell people struggling with energy bills
that you intend to axe the only long-term mechanism for curbing said bills? Is the plan for the
government to breach long-standing contracts with nuclear and renewables generators? What
would that do for investor confidence? And again, how would you handle the blowback when
consumers realise such changes would only shave about tenner a month off their bills while
leaving them even more exposed to volatile global gas prices? He says what we have from the
critics of net zero is not plan but a sure fire mechanism for undermining the UK's
competitiveness in the industries of the future being sold on the false premise that it would
somehow solve a cost of living crisis driven primarily by gas prices. (9)
Several news outlets have published incorrect numbers on green levies. The Sun says green
levies make up 25% of energy bills…The Telegraph says 20%. They're both wildly wrong: it's
8%. Policy costs have actually fallen thanks to renewables being cheaper than gas. (10)
The Times gets it right when it says “the truth is that Britain’s net-zero targets have played little
role in the present crisis. So-called green levies account for only 8 per cent of average fuel bills.
What’s more, these costs largely relate to past subsidies provided in the early days of wind power
to help bring down the cost of the new technology. Today’s wind turbines can provide power so
cheaply that they do not require any subsidy … roughly 90 per cent of the rise in domestic fuel
prices reflects the rise in international gas prices … The Cameron government’s decision to “cut the
green crap” by banning onshore windfarms, scrapping zero carbon requirements on new homes
and removing subsidies for home energy efficiency improvements is now costing an extra £2.5
billion a year, the equivalent of an extra £40 per household, according to Carbon Brief.” (11)
Another of the few solid ideas put forward by net zero critics is to "get fracking", but how
precisely? How would you get Shire Tories on board with localised earthquakes and the
industrialisation of the countryside? How would you get projects through the planning system?
How would you attract investors without massive tax breaks and subsidies? And how would
you deal with the blowback when a handful of fracking rigs unsurprisingly fail to bring down
gas prices? (12)
Chancellor Rishi Sunak has highlighted that North Sea gas “plays an important part of our
transition to net zero”. He told a Downing Street press conference: “I want to make sure that
people acknowledge that we should also exploit our domestic resources. We have resources in the
North Sea, and we want to encourage investment in that because we're going to need natural gas
as part of our transition to getting to net zero.” (13)
Yet a Government blog published at the start of February explained why more domestic fossil
fuel production is not the solution to the ongoing energy price crisis. (14) Indicating that a row
is going on within the Cabinet the blog has since been removed, but it is still available on some
websites. (15) It says “closing coal plants is not increasing energy prices”, with plans already in
place to make up the generation gap set to be left by the closure of the UK’s remaining two coalfired power stations. And increasing domestic oil and gas production is not the answer; because
it is an internationally traded commodity, imported and exported in line with price signals. In
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other words, countries cannot simply choose to keep a larger portion of their domestically
generated gas.
Eyebrows were raised when BEIS figures for September, October and November 2021 revealed
a year-on-year increase of more than 90% in gas exports by the UK. Richard Black of ECIU
tweeted that the “UK has been exporting unusually large amounts of gas … the gas doesn’t belong
to the British public or the British government, but to whichever company gets it out of the ground
… they’re selling it for the best price they can get. Which happens to be, for large volumes of it, by
sending it through the pipeline into Belgium and the Netherlands … Fracking wouldn’t change this.
Nor would increasing North Sea production.” (16)
Producing more gas in the North Sea, or by fracking, which some have also called for, would do
little or nothing to reduce energy prices in the UK, because any additional gas would be sold on
international markets to the highest bidder. (17)
The Government’s blog summarises that: “The biggest factors influencing gas prices are
attributable to international activity extending beyond Great Britain’s domestic production,”.
There’s no indication that BEIS is considering capping domestic gas production though: “While
we are working hard to drive down demand for fossil fuels, we cannot turn off our domestic source
of gas overnight and there will continue to be ongoing demand for oil and gas over the coming
years as we transition to lower carbon, more secure forms of energy generated in this country. We
have been working with oil and gas operators in the UK to develop additional fields. Three new gas
streams came online at the end of last year, with more upcoming.”
The International Energy Agency (IEA) has stated that, to give the world the best chance of
reaching net-zero by 2050, all new oil and gas extraction capacity needs to be blocked. An early
transition, it has repeatedly maintained, is especially important in wealthy, developed nations
such as the UK.
At the end of the blog, BEIS responds to claims that the UK has not moved swiftly enough in
years past to increase clean energy generation. Historic failures to decrease gas heating and
cooking in homes, summarised by MPs on the BEIS Select Committee go unmentioned. Nor is
there any mention of the string of policy failures over the past decade which culminated in the
recent Green Homes Grant debacle.
Ed Matthew, campaigns director at the E3G thinktank, said: “Cutting green levies to tackle the
energy bills crisis would be utterly self-defeating. It would only keep the UK addicted to gas for
longer. The only cure is to ramp up clean energy investment and eliminate energy waste. That is
the permanent solution to bring down energy bills. Any politician working against that is directly
undermining the interests of their constituents and likely to be in the pocket of the fossil fuel
lobby.”
Jan Rosenow, a director of the Regulatory Assistance Project, said: “Calls for cutting green levies
are misplaced and a kneejerk reaction not supported by the evidence. Past levy-funded
programmes have in fact reduced energy bills, as analysis has shown time and time again. Cutting
levies now would leave customers paying more in the long term.” Reducing green levies has been
tried before – the then prime minister David Cameron famously instructed his ministers to “cut
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the green crap” in 2013. That move, according to research from Carbon Brief, has meant the
UK’s domestic energy bills are now £2.5bn a year higher than they would have been if the green
incentives had been left intact. (18)
The CEO of Octopus Energy Greg Jackson has the best plan. He has called on the Government to
slash red tape to end the energy crisis by next winter. has called on the Government to move
with urgency and slash red tape to build renewable energy capabilities much faster than ever
before. He said: “We have got to move fast. During the pandemic, we took a 15-year process of
creating a vaccine and we did it in less than a year. And we did that by slashing red tape. that's
what we need to do now with renewable energy generation. “Currently, it takes 7 years on average
to build a wind farm. We've got to learn from the pandemic and build that in a year.” (19)
The recent Government announcement of £179 million of funding for energy efficiency
upgrades for 20,000 social housing properties across 69 projects to help cut fuel bills (20) has
been described as “wholly inadequate” representing around just three per cent of what is
needed. The £179m will be spread across under 70 councils in England. Polly Billington, the
chief executive of the UK100 network of local leaders, called it a “drop in the ocean when 2.5
million households live in fuel poverty … We need to accelerate plans to support our homes,
which are some of the leakiest in Europe, and ensure the Conservative manifesto commitment
to spend £9bn on energy efficiency is met in full.” (21)
Higher energy bills in "red wall" seats could see the Tories lose nearly 20 MPs at the next
election, with spiralling costs disproportionately hitting voters in former Labour strongholds.
Households in 37 of the 40 most marginal seats in the country face significantly higher bills due
to poor-quality housing, the Energy and Climate Intelligence Unit think tank found. Some 17 of
these were Tory wins from Labour in 2019 but with majorities of fewer than 2,000. (22)
Meanwhile, the UK government’s decision to allow homes to be built to low standards of energy
efficiency cost owners of newly built homes about £234m last year. The zero carbon homes
standard was supposed to come into force in 2016, but the measure, which was introduced
under Labour, was scrapped by the Conservative government in 2015. Since 2016, almost 1.2m
new homes have been built with energy efficiency standards that are well below those needed
in the long term to reach the net zero greenhouse gas emissions target. The Liberal Democrats
have calculated that as each home under the zero carbon standard could have expected an
energy bill saving of £200 a year. The technology needed to build zero carbon homes is already
widely available, and in widespread use in other countries. It comprises heat pumps, solar
panels, high-grade materials such as thermal glazing, and high-standard insulation. But these
technologies are not widely used in the UK for building new homes, as they are more costly than
the current building regulations require. (23)
1.

Telegraph 3rd Feb 2022 https://www.telegraph.co.uk/politics/2022/02/03/ministers-urge-boris-johnsonrethink-net-zero-plans-cost-living/

2.

Dr Simon Evans @DrSimEvans 4th Feb 2022
https://twitter.com/DrSimEvans/status/1489568788735565827

3.

Telegraph 8th Feb 2022 https://www.telegraph.co.uk/news/2022/02/08/britain-needs-new-dash-gas-saveus-lunacy-net-zero/
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4.

Telegraph 8th Feb 2022 https://www.telegraph.co.uk/politics/2022/02/08/keep-drilling-north-sea-oil-netzero-transition-boris-johnson/

5.

Carbon Brief 20th January 2022 https://www.carbonbrief.org/analysis-cutting-the-green-crap-has-added-25bn-to-uk-energy-bills

6.

@GreggHands 3rd February 2022 https://twitter.com/GregHands/status/1489307808424239109

7.

Evening Standard 4th Feb 2022 https://www.standard.co.uk/news/uk/sse-wind-farms-ofgem-investingmichael-lewis-b980819.html

8.

Independent 6th Feb 2022 https://www.independent.co.uk/climate-change/news/renewable-energy-gascrisis-mps-b2007931.html

9.

Business Green 4th Feb 2022 https://www.businessgreen.com/blog/4044475/slow-stroll-net-zero-okexactly

10. See the bar graph here; Ofgem 3rd Feb 2022 https://www.ofgem.gov.uk/publications/price-cap-increaseps693-april
11. Times 8th Feb 2022 https://www.thetimes.co.uk/article/the-times-view-on-the-main-partys-stance-on-thecost-of-living-crisis-political-emissions-00kjlnv3d
12. Business Green 4th Feb 2022 https://www.businessgreen.com/blog/4044475/slow-stroll-net-zero-okexactly
13. Independent 4th Feb 2022 https://www.independent.co.uk/climate-change/news/rishi-sunak-oil-gasdrilling-b2007771.html
14. Edie 4th Feb 2022 https://www.edie.net/news/6/Energy-price-crisis--BEIS-denies-accusations-that-UKhasn-t-moved-fast-enough-on-clean-energy/
15. See eg https://mpelembe.net/uk-business/?rkey=2022020420220204078&filter=9768 or search for “Busted
- the 9 big myths about energy in the UK”
16. @richardblack 27th January 2022 https://twitter.com/_richardblack/status/1486721893277134849
17. Guardian 4th Feb 2022 https://www.theguardian.com/environment/2022/feb/04/cuts-to-green-levies-onenergy-bills-is-false-economy-say-analysts
18. Guardian 4th Feb 2022 https://www.theguardian.com/environment/2022/feb/04/cuts-to-green-levies-onenergy-bills-is-false-economy-say-analysts
19. Express 6th Feb 2022 https://www.express.co.uk/news/science/1560553/energy-crisis-lifeline-octopus-ceoboris-johnson-slash-red-tape-winter-ofgem
20. BEIS 7th Feb 2022 https://www.gov.uk/government/news/funding-for-energy-efficiency-upgrades-willslash-fuel-bills-for-20000-social-housing-properties
21. Independent 8th Feb 2022 https://www.independent.co.uk/climate-change/news/plan-energy-efficiencyinadequate-b2010542.html
22. Telegraph 9th Feb 2022 https://www.telegraph.co.uk/money/consumer-affairs/higher-energy-bills-red-wallseats-will-swing-election-think/
23. Guardian 8th Feb 2022 https://www.theguardian.com/environment/2022/feb/08/low-energy-efficiencystandards-cost-owners-of-new-homes-234m-last-year
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2. Torness & Heysham 2: Lifetime Cut Short
by Graphite Cracking
In January 2020, the Office for Nuclear Regulation (ONR) published its Periodic Safety Review
Assessment of Torness and Heysham 2. This said cracks – like the ones in the graphite core at
Hunterston which were causing safety concerns - are now expected to start appearing at
Torness six years sooner than previously expected - 2022 rather than 2028. Although ONR gave
Torness permission to keep operating until 2030 this was only if inspections to check for cracks
are intensified. Logically, one might expect this to mean that we should be preparing for
Torness to close six years earlier than 2030 in 2024. (1)
Concern focuses on fissures at the base of key slots in the graphite cores of reactors known as
keyway root cracks. “The predicted timescales for onset of keyway root cracking (KWRC) has
changed from 2028 to mid-2022,” said ONR. (2) In addition, ONR inspectors pointed out there
are significant difference in the design of Torness and Heysham 2 compared to that of
Hunterston. They have seal rings between the graphite bricks of the reactor core. ONR quoted
EDF saying that there could be “a systematic failure” of the seal rings after cracking. “This could
lead to debris with the potential to challenge the ability to move or adequately cool fuel”.
The keyway root cracking (KWRC), may also lead to cracking referred to as seal ring groove wall
(SRGW) cracking. This makes it sound like the seal rings make the cracking more challenging in
the two newer AGRs. When asked about this ONR said:
“…the potential for SRGW cracking is unique to the newer Torness and Heysham 2 reactor design.
To date neither KWRC or SRGW cracking have been observed in any Torness or Heysham 2
inspections. EDF is currently developing safety cases with the intent of justifying operation with
KWRC and SRGW cracking. When available, we will assess these safety cases and will only permit
operation with KWRC or SRGW cracking if it is safe to do so. Pending receipt and assessment of
these safety cases, it is not yet known whether SRGW cracking will be more challenging than
graphite cracking at other AGRs, or how that might affect reactor lifetime.” (3)
On 14th December 2021 EDF announced that Torness (along with Heysham 2) would close at
the end of March 2028, rather than 2030. EDF says modelling and operational experience from
other sites, have given a clearer picture of lifetime expectations for the AGR fleet as the stations
age and already operating beyond the expected 25 to 30-year life. Torness has already
generated almost as much electricity as some of the older stations so EDF expects to start seeing
impacts on the graphite cores. (4)

1.

Periodic Safety Review: Assessment of the Heysham 2 and Torness third periodic safety review
(PSR3) January 2020 http://www.onr.org.uk/pars/2020/heysham-2-torness-19-012.pdf

2.

The Ferret 6th May 2020 https://theferret.scot/torness-nuclear-reactors-cracking-2022

3.

Pers Com with Dr Ian Hanley dated 13th Jan 2021

4.

Letter to Local Liaison Committee 14th December 2021
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3. AGR Stations – Two down, Five to Go
The revised schedule of AGR planned closures and dates for statutory outages, where plants are
temporarily taken off-line to facilitate inspection, are shown below:

As Hunterston B joins Dungeness B as the second Advanced Gas-cooled Reactor (AGR) to be
permanently closed, the National Audit Office (NAO) reports that although new arrangements to
decommission these stations could deliver savings, the fund set up to pay for it has been tapping
the taxpayer for significant extra funding.
The Nuclear Liabilities Fund (NLF), established to meet the costs of decommissioning AGRs and
Sizewell B, received an extra £5.1 billion from the taxpayer in 2020 and has now requested a
further £5.6 billion. The Fund's assets were valued at £14.8 billion at the end of March 2021.
The aim is that growth in the Fund's investments will be sufficient to meet the long-term costs
of decommissioning (estimated at £23.5 billion). However, cost estimates have doubled in real
terms since 2004-05. If this upward trend continues and investment growth is insufficient,
there is a risk that the taxpayer will have to make yet more contributions. (1)
Hunterston B Reactor 3 came off line for the last time at midday on 26th November (2) and
Reactor 4 followed at midday on 7th January 2022. (3) There will be 2 months of statutory
outage and then defueling will commence. The site defueling safety cases (Reactor and Fuel
Handling) are with Office for Nuclear Regulation (ONR) awaiting approval. Defueling is expected
to start in March 2022 and could take around 3 years. EDF is hoping to despatch 4 rather than 2
spent fuel flasks every week to Sellafield during defueling.
As soon as EDF declares a station closed for electricity production, all the costs of the station are
borne by the NLF. This means, according to a 2015 Shareholder Executive review, there was no
financial incentive for EDF to carry out decommissioning work efficiently. Now the new
arrangements are intended to provide EDF with financial incentives to minimise the cost of the
defueling stage. EDF can earn up to £100 million, or incur penalties up to £100 million; £86
million of this incentive is intended to encourage safe, accelerated defueling. The cost of
defueling the AGR fleet is likely to be highly dependent on the rate at which the stations can be
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safely defueled. EDF estimated in 2021-22 that the cost of defueling the AGR fleet could be
anywhere between £3.1 billion and £8.0 billion depending on various factors.
ONR says that EDF has still not submitted the de-fuelling safety case for Dungeness B despite
the fact that it closed 7 months ago. (4) And, according to the local newspaper, the Kent
Messenger, it could take 10 years before the station is declared fuel free. (5) The NDA says
Dungeness is fairly unique in that it was a prototype, therefore, has a number of unique
challenges in terms of defueling – that’s why it will take longer. (6) Clearly this prolonged
preparation for defueling will put increased pressure on the NLF. The NAO says the unexpected
early closure of Dungeness B may lead to additional calls on the Fund of an estimated £0.5
billion to £1.0 billion.
Defueling will continue to draw on the skills of EDF’s specialist staff and contractors. Of the 480
employees at Hunterston B, 355 will continue to work at Hunterston on defuelling, 125 will
either retire or be redeployed to other sites. Everyone who wanted to continue working has
been found a role; some are going to Torness, some Hinkley Point C and some are retraining. It
will then take around 5 or 6 years to prepare the plant for a period of care and maintenance.
Final dismantling may not begin until around 2070.
In June, the government and EDF agreed on improved arrangements to decommission the UK’s
seven AGRs. Each of the AGR sites will move across to the NDA on a rolling basis once defueling
has been completed, for the decommissioning work to be overseen and managed by the NDA’s
Magnox division. EDF’s defueling work will also be supported by the NDA divisions Sellafield
Ltd and Nuclear Transport Solutions (NTS) alongside other parts of the NDA group. (7)
After defueling the NDA will take control of the AGR reactors. Under the old regime it would
have taken until about 2030 to prepare the reactors for a period of care and maintenance. Now
Hunterston B will develop a site-specific decommissioning strategy which could involve reactor
dismantling sooner rather than later, thus providing the prospect of more continuous
employment on the site.
The NDA has reviewed its strategy for decommissioning the older first-generation Magnox
reactors and will now use a site-specific approach which will result in decommissioning being
brought forward for some of the Magnox stations. This will support what it calls “optimal
sequencing of reactor dismantling”. (8) But this doesn’t necessarily mean the AGRs will be
dismantled sooner than currently planned. The NDA’s John Mcnamara recently told the Scottish
sites meeting that the “continuous decommissioning” policy only applies to Magnox reactors.
Reactor dismantling at the Hunterston A Magnox station, is not expected to start until 2035, 45
years after it closed. Dismantling is likely to take around 25 years to 2060. The previous
strategy was to place the reactors into care and maintenance for 50 years or more to allow for
radioactivity to decay. Under this old strategy the NDA was going to install a “weather envelope”
around the old reactors. Work on this has now been suspended. The current work programme
which involves packaging various waste, sludges etc and placing the packages into an
Intermediate Level Waste store is continuing and is expected to take until 2030. The period
between 2030 and 2035 will be spent demolishing various buildings. The plant opened in 1964,
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so Hunterston A has already spent longer being cleaned up than it actually spent generating
electricity.

1.

National Audit Office 28th Jan 2022 https://www.nao.org.uk/report/the-decommissioning-of-theagr-nuclear-power-stations/

2.

Largs and Millport 26th November 2021
https://www.largsandmillportnews.com/news/19745579.hunterston-b---reactor-3-switched-offfinal-time/

3.

Nuclear Engineering International 10th January 2022
https://www.neimagazine.com/news/newsfinal-shutdown-for-uks-hunterston-b-9388015

4.

Pers com Ian Hanley, ONR 31st Jan 2022

5.

Kent Online 7th February 2022 https://www.kentonline.co.uk/romney-marsh/news/bid-to-bringnew-nuclear-technology-261889/

6.

Pers Com David Wallace, NDA 8th February 2022

7.

NDA Draft Business Plan 2022-2025, NDA 6th December 2021
https://www.gov.uk/government/consultations/nuclear-decommissioning-authority-draftbusiness-plan2022-to-2025-for-consultation

8.

NDA Business Plan 2021 to 2024
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/fil
e/970389/NDA_Business_Plan_2021-2024_170321.pdf
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4. Fusion Debate Supercharged
On 9th February, the United Kingdom Atomic Energy Authority (UKAEA) announced that the
Joint European Torus (JET) at Culham in Oxford had sustained super-hot plasma for 5 seconds,
producing a record 59 megajoules of heat energy. (1) This seems to have supercharged the
debate about whether or not we should be pursuing a nuclear technology, which will make no
impact on plans for net zero carbon emissions by 2050. The Guardian described the heat
generated as a “major milestone” more than double the previous record set in 1997 at JET. (2)
Spiked said the energy is roughly equivalent to the amount required to boil 60 kettles’ worth of
water. (3) Steve Thomas, Emeritus Professor of Energy Policy at Greenwich University said
fusion breakthroughs seem to occur when there is a need for more public funding. (4) Some
called it a triumph of human ingenuity, while others worry that climate change now means faith
in technology as a saviour no longer applies. (5)
With four sites in England and one in Scotland on the final shortlist of sites (6) to be home for
the UK’s prototype fusion energy plant - the Spherical Tokamak for Energy Production (STEP) –
and a final decision on its location expected before the end of the year, 2022 looks set to be a
crucial year for decisions on the future direction of energy policy. The UKAEA says it will make a
recommendation to business secretary Kwasi Kwarteng by Easter who will then make the final
decision on which of the five areas houses the STEP reactor. (7)
Volker Naulin at EuroFusion, a consortium of fusion research groups, told the New Scientist the
new record is significant as it indicates commercial fusion power could become a reality. While
5 seconds might not sound like long, it is the maximum JET’s copper magnets can manage,
Naulin says the duration and output shows that our understanding of plasma physics is settled.
The achievement suggests a far bigger and more powerful fusion tokomak machine being built
in the south of France, called ITER, should achieve its goals. (8)
Fusion is the process which occurs at the centre of the Sun. It is the source of light and heat
emitted by the Sun. When the nuclei of two light elements are ‘fused’, they form a heavier
element and release excess energy. Fusion energy can be generated in a variety of ways, but the
most common fuels considered for fusion power plants are deuterium and tritium, both of
which are isotopes of hydrogen. In a deuterium-tritium fusion reaction, the nuclei of a
deuterium atom and tritium atom fuse. This creates a helium nucleus and a highly energetic free
neutron, whose energy can, in theory, be harnessed to produce heat and electricity.
At present, the two most advanced approaches for nuclear fusion reactor design are around
magnetic confinement (what are called toroid designs) and inertial confinement (or otherwise
laser designs), and each has been pursued to varying degrees. ITER is a toroidal tokamak
reactor. The ITER facility in Provence, southern France - funded by the European Union, UK,
China, India, Japan, Russia, South Korea and the United States is expected to finish its
construction phase around 2025. It will then start commissioning the reactor that same year
and initiate plasma experiments in 2025, but is not expected to begin full deuterium-tritium
fusion until at least 2035. (9) Even then none of this fusion power will actually be converted to
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electricity, the ITER project is mainly touted as a critical step along the road to a practical fusion
power plant.
At the ITER site, fossil-fuel-powered machines excavate huge volumes of earth to a depth of 20
meters and manufacture and install countless tons of concrete. Some of the world’s largest
trucks (powered by fossil fuels) convey mammoth reactor components to the assembly site.
Fossil fuels are burned in the extracting, transporting, and refining of the raw materials needed
to make fusion reactor components and possibly in the manufacturing process itself. Adjacent to
these buildings is a 10-acre electrical switchyard with massive substations handling up to 600
megawatts of electricity, or MW(e), from the regional electric grid, which is enough to supply a
medium-sized city. This power will be needed as input to supply ITER’s operating needs; no
power will ever flow outward. (10)
Dr Ian Fairlie describes Fusion as:
“…a dangerous process whereby radioactive hydrogen (tritium) is smashed into another form of
hydrogen (deuterium) at massive temperatures and pressures inside a plasma [superheated
matter – so hot that the electrons are ripped away from the atoms forming an ionized gas] to
release much radiation and some heat.” (11)
The whole process is technically extremely difficult and the magnets, pumps and other
equipment consume considerable amounts of energy. (12)

Fusion Strategy
The UK Government’s Fusion Strategy (13) wants to demonstrate the commercial viability of
fusion by building a prototype fusion power plant that puts energy on the grid, and then for the
UK to build a world-leading fusion industry which can export fusion technology around the
world in subsequent decades.
The Strategy describes JET as the largest and most successful fusion experiment in the world. It
is collectively used for fusion research by more than 40 European laboratories. Over 350
scientists and engineers from all over Europe contribute to the JET programme. By hosting JET,
the UK has unique experience of operating the world’s premier fusion facility. And participation
in the €20bn ITER project gives the UK access to intellectual property and commercial
opportunities which support development of the UK’s fusion supply chain and the UK’s own
domestic fusion programme. Brexit agreements “allow the UK to continue its vital work for ITER,
with UK researchers providing essential scientific expertise and UK companies delivering key
contracts for ITER’s cutting-edge components and technologies.”
The Strategy says:
“The STEP Programme will design, develop and build, by 2040, a prototype fusion power plant that
puts energy on the grid. STEP will play an important role in demonstrating the commercial
viability of fusion by integrating and operating industrial-scale fusion systems in a single, energyproducing facility.”

nuClear news No.137, February 2022

12

No2NuclearPower
The STEP programme complements the work of private fusion companies in the UK by acting as
a magnet for global investment, a driver of supply chain innovation and a source of skills and
expertise for the growing UK fusion sector. A site for STEP will be selected by December 2022
by the Secretary of State for the Department for Business, Energy and Industrial Strategy (BEIS)
following an appraisal by UKAEA.
The Government wants to see a fusion industry in the UK that can export UK-developed fusion
technology around the world. The Government has invested in fusion programmes, facilities
and infrastructure to boost the capability of the UK supply chain and create new opportunities
for fusion companies to locate, collaborate and innovate in the UK. This will help to de-risk
commercial investment into UK fusion innovation and accelerate the growth of the sector.
The Government hopes UK’s involvement in ITER and the construction of STEP will galvanise
the development of a fusion supply chain in the UK. On top of this, the Government launched the
Fusion Foundations programme in 2020, which aims to transform the UKAEA’s Culham fusion
campus into a global hub for fusion innovation. This has already resulted in General Fusion, a
Canadian fusion company, announcing that it would build its own Fusion Demonstration Plant
at Culham. The two largest UK fusion companies, Tokamak Energy and First Light Fusion, are
also seeking to accelerate their own fusion technology programmes.
First Light Fusion is an Oxford University spin-off which has raised £33m from investors
including the Chinese technology giant Tencent. It is developing a process which triggers the
right conditions by firing a projectile at extreme high speeds into a fuel pellet. Tokamak Energy
has raised £123.1m from investors including Legal & General and the billionaire Hans-Peter
Wild, owner of the fruit juice brand Capri-Sun. Canada's General Fusion, which is supported
with $322m from investors including Jeff Bezos, is building a demonstration reactor at
Culham. (14)
The Government’s “analysis suggests that the annual fusion energy market (in present values) in
2100 could be worth around £52bn, rising to £167bn if the capital cost of fusion power plants
could be reduced by 30%. The wider benefits to the world of a new low carbon, safe and continuous
power source are incalculable but significant.”
The Government has committed an extra £200 million to flesh out the possibility of building the
project, known as the Spherical Tokamak for Energy Production (STEP). The UKAEA, hopes
construction of STEP can begin around 2030, with the plant operating as soon as 2040.
Ian Chapman at the UKAEA says STEP may cost around £2 billion, the equivalent cost in today’s
money of building JET. Later down the line, cost could be a major hurdle. While running costs
should be relatively cheap, £2 billion for a 100MW plant is not. “Those are some expensive
electrons,” says Richard Howard at analysts Aurora Energy Research. He estimates that to be
competitive with today’s new large nuclear fission plants, such as Hinkley Point C, STEP would
have to cut its capital costs by about 80% to even be on a par. The UKAEA says funding could
come from a mix of public and private money. Building the case for a bigger plant later would
require years of data from STEP, meaning fusion can make no practical contribution to tackling
climate change until well after 2050. (15)
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The Case Against
The Nuclear Free Local Authorities (NFLA) says it has five key concerns:
•

Nuclear fusion, like nuclear fission, still produces significant quantities of radioactive
waste;

•

Radioactive tritium emissions would be released as part of the fusion process;

•

A large water source for cooling would be required;

•

It costs huge sums of money that the public exchequer cannot afford;

•

Any delivery of it will come too late to seriously tackle the effects of climate change. (16)

CND adds the potential for nuclear weapons proliferation to the list. (17)

Radioactive Waste.
Most (around 80%) of the output energy from a fusion reactor would be in the form of highenergy neutrons which would lead to structural damage, large amounts of radioactive waste
and the need for much biological shielding to protect operators and the public nearby. The
Committee on Radioactive Waste Management (CoRWM) has published a preliminary position
on the implications for decommissioning, radioactive waste management, and radioactive waste
disposal associated with fusion energy. (18)
CoRWM member Claire Corkhill says: “Although nuclear fusion does not produce long lived fission
products and actinides, neutron capture by the fusion reactor structural materials and
components forms short, moderate and some long-lived activation products. In addition to tritium
emissions and contaminated materials, it is clear that there will be a need to manage radioactive
materials and wastes produced by neutron activation, within regulatory controls, over the whole
life cycle of a fusion reactor.” (19)
The paper itself says: “The activation of components in a fusion reactor is low enough for the
materials to be recycled or reused within 100 years. [It has] to be recognised that future
generations will be committed to managing wastes arising from decommissioning and waste
management plans that are predicated on extended decay storage.”
It continues: “The primary components of the fusion reactor system are likely to require disposal,
including the activated front wall, blanket, divertor and vacuum vessel materials … From a
radiological perspective, it is reasonable to consider that, conceptually, wastes from a nuclear
fusion power programme should be compatible with geological disposal, however, they may prove
challenging for disposal in a near surface facility, given the long half-life and potential mobility of
14C and 94Nb.”
“…some key activation products of concern, such as 14C and 94Nb, which are long lived, should be
limited in near surface disposal facilities, given the reliance on engineered barriers to assure
containment.14C poses a particular challenge given its potential mobility in the near subsurface.”
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“Nuclear fusion technology is advocated as not being compromised by the burden of generating
long lived nuclear wastes. It is evident that this claim is challenged by the expected generation of
some significant volumes of LLW and likely ILW arisings. It may be noted that the recent call for
expressions of interest to accommodate siting the STEP facility makes no mention of management
of the arising radioactive waste. Future dialogue with local communities needs to ensure it is as
open and transparent as possible on such matters.”
For JET the radioactive waste volume is estimated at 3,000 cubic meters, and the
decommissioning cost will exceed £289 million, according to the Financial Times. (20) Those
numbers will be dwarfed at ITER. Neutron radiation will create dangerous radioactivity in all
exposed reactor components, eventually producing a staggering 30,000 tons of radioactive
waste. Fortunately, most of this induced radioactivity will decay in decades, but after 100 years
some 6,000 tons will still be dangerously radioactive and require disposal in a repository, says
the “Waste and Decommissioning” section of ITER’s Final Design Report. (21)

Tritium
Fusion plants can best be viewed as gigantic exercises in tritium recycling, and, if a plant was
ever constructed, large amounts of radioactive tritium would be released into the atmosphere
and via the cooling water. This would contaminate all areas downwind and downstream. Some
nuclear scientists think that tritium is a ‘weak’ nuclide but the reality is the opposite. If an
explosion and/or fire occurred (tritium and deuterium are both flammable), the amounts of
radioactivity released would be even greater and would constitute a nuclear disaster.
Daniel Jassby former principal research physicist at the Princeton Plasma Physics Lab until
1999 says:
“Tritium will be dispersed on the surfaces of the reaction vessel, particle injectors, pumping ducts,
and other appendages. Corrosion in the heat exchange system, or a breach in the reactor vacuum
ducts could result in the release of radioactive tritium into the atmosphere or local water
resources. Tritium exchanges with hydrogen to produce tritiated water, which is biologically
hazardous. Most fission reactors contain trivial amounts of tritium (less than 1 gram) compared
with the kilograms in putative fusion reactors. But the release of even tiny amounts of radioactive
tritium from fission reactors into groundwater causes public consternation.” (22)

Water
Torrential water flows will be needed to remove heat from ITER’s reactor vessel, plasma
heating systems, tokamak electrical systems, cryogenic refrigerators, and magnet power
supplies. ITER will demonstrate that fusion reactors would be much greater consumers of water
than any other type of power generator, because of the huge parasitic power drains that turn
into additional heat that needs to be dissipated on site. (By “parasitic,” we mean consuming a
chunk of the very power that the reactor produces.) During fusion operations, the combined
flow rate of all the cooling water will be as large as 12 cubic meters per second (180,000 gallons
per minute), or more than one-third the flow rate of the Canal de Provence. That level of water
flow can sustain a city of 1 million residents. (23)
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Cost
Ian Chapman at the UKAEA says STEP may cost around £2 billion. So far, the government has
only committed £220m for the conceptual design. The shortlisted locations are: Ardeer, North
Ayrshire; Moorside, Cumbria; Goole, East Yorkshire; West Burton, Nottinghamshire and Severn
Edge in Gloucestershire.
Tristram Denton, head of commercial and programme development for STEP says: “The UK
government is committed to net zero by 2050 and fusion is one part of the long-term solution.”
(24) But it is hard to see why the UK Government is considering spending billions on something
which may not even work and won’t be available for decades, when it can’t even seem to afford
a far more cost-effective energy efficiency programme. UK households are already paying an
extra £1.5bn in heating bills over the next financial year, because of cuts to home energy
efficiency support. (25)

Too late to tackle climate change
If all goes well, we could see nuclear fusion starting to generate energy in the UK, in some shape
or form, towards the end of the 2040s. But it’s unlikely to make a significant contribution to
energy supplies until the second half of the century – and it’s unclear at what point. So, while the
technology could well become a gamechanger in the 2050s or 2060s it won’t help the UK meet
its target of becoming net zero by 2050 – meaning solar, wind and other existing renewable
technologies continue to be very important in the next two decades. (26) In other words, based
on even the most optimistic timetables for the technology’s development, economies will have
to slash emissions well before full scale fusion power plants are ready to come online if global
climate goals are to be met.

Plutonium
CND says despite industry statements that fusion reactors do not produce plutonium as a byproduct, the streams of neutrons can be used to produce plutonium for use in nuclear weapons.
(27) Given the UK government’s emphasis on creating an export market this could become a
nuclear proliferation problem.
Daniel Jassby says the neutron streams from fusion provide “the potential for the production of
weapons-grade plutonium 239—thus adding to the threat of nuclear weapons proliferation, not
lessening it, as fusion proponents would have it.” (28)

Regulation
The Government Fusion Strategy wants what it calls “proportionate and effective regulation”,
which it says would be a key ‘enabler’ of the Strategy. In order “to maximise the potential of
fusion energy technology both in the UK and around the world, the regulatory framework for
fusion needs to enable the safe and rapid deployment of fusion energy power plants, promoting
innovation while maintaining human and environmental protections at all times.”
On 1st October 2021 the Government published proposals on the regulation of fusion for
consultation. (29) In its response to the consultation, the Nuclear Free Local Authorities
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expressed grave concern that the government appears intent on watering down the regulatory
regime applicable to fusion. It said fusion power plants should be considered to be nuclear
installations under the terms of the Nuclear Installations Act 1965, and so subject to the same
licensing and regulatory regime overseen by the Office of Nuclear Regulation that applies to
fission reactors. In his letter to the BEIS, Councillor David Blackburn outlined the many
challenges and risks of operating nuclear fusion, including the risk posed by the large quantities
of radioactive wastes that would result and the danger of radioactive tritium entering the water
supply. Most frightening is the requirement to constantly and safely contain the immense
temperatures needed to spark and sustain a fusion reaction and the long-term damage that the
whole structure will suffer from prolonged exposure to neutron radiation, a situation which if
not carefully monitored could result in the very integrity of the reactor vessel being placed in
jeopardy. (30)
Even CoRWM says it is not necessary to make a decision to alter the approach to regulation this
early. CoRWM is of the view that it is better to maintain current approaches that command
public and key stakeholder confidence as and until the level of uncertainty about the risk profile
of fusion technologies is better understood. Although, it says, the full nuclear regulatory regime
currently applied to nuclear fission technology may prove to be overly burdensome in the long
term, the Committee says “it is too early and arguably unnecessary to make that determination at
present.” (31)
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5. Rolls Royce’s Small Modular Reactors
On 9th November the Government announced that it would back the Rolls-Royce Small Modular
Reactor with £210m in funding. Matched by private sector funding of over £250 million, this
investment will be used to further develop the SMR design and start the Generic Design
Assessment (GDA) process. (1)
This was followed in December by an announcement the Qatar Investment Authority will pour
£85m into its Small Modular Reactor (SMR) programme, which now has total funding of £490m
– enough for RR to start scouting sites for factories to supply parts to build SMRs. (2) France’s
wealthy Perrodo family, is also investing in the project. (3) RR hopes to see the first reactors
supplying electricity within the next decade.
Rolls-Royce is now seeking bids for a site for a factory to make parts for its small nuclear power
plants. It has begun competition between English and Welsh regions. The industry consortium
led by Rolls-Royce has sent letters to several regional development agencies in England and the
Government of Wales to ask them to sell a site. (4) The main factory will build some of the key
components of the reactors which will then be assembled at sites around the UK. The letter
from Rolls-Royce promised “high value, sustainable jobs which will produce products that will be
exported globally for many decades to come”. It also made clear they were looking for possible
“financial and non-financial support” from the host. (5)
Rolls-Royce is also preparing to open talks with the Nuclear Decommissioning Authority (NDA)
about leasing disused nuclear sites. Among the likely sites, according to the Financial Times, are
Dungeness, Moorside. Wylfa and Trawsfynydd. The company is expected to whittle down its
preferred sites this year but a final decision will not be made for another 12-18 months. Site
selection will be dependent on a number of factors, including the size of the plots, layout,
support from local communities and the availability of skills in that area. (6)
The consortium led by Rolls Royce, is planning to build 16 SMRs around the country by 2050,
the first of which could be plugged into the grid by 2031. (7)
In November Rolls Royce submitted its 470 MWe SMR design for entry to the UK's Generic
Design Assessment (GDA) process. (8) But this won’t formally begin until the government has
assessed the company's capability and capacity to successfully enter the GDA process. This
could take up to 4 months. The ONR told The Times that: “We are awaiting a formal request from
government to start the generic design assessment following the Rolls-Royce request to enter the
process with its small modular reactor. A decision from government is anticipated soon and, if
asked, ONR expects to start the process this spring.” (9) The GDA process, once it begins, will take
4 or 5 years. (10)
The Government claims that SMRs have the potential to be less expensive to build than
traditional nuclear power plants because of their smaller size, and because the modular nature
of the components offers the potential for parts to be produced in dedicated factories and
shipped by road to site – reducing construction time and cost. But the reason why existing
reactors are large is precisely to derive economies of scale: why smaller reactors should be
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more economic is problematic. Nuclear proponents allege that assembly-line technology will be
used in reactor construction but this has yet to be shown in practice anywhere in the world.
Some say that SMRs are little more than wishful thinking. For example, Professor MV Ramana ‒
Simons Chair in Disarmament, Global and Human Security at the School of Public Policy and
Global Affairs at the University of British Columbia - states:
“SMR proponents argue that they can make up for the lost economies of scale by savings through
mass manufacture in factories and resultant learning. But, to achieve such savings, these reactors
have to be manufactured by the thousands, even under very optimistic assumptions about rates of
learning.” (11)
The Rolls Royce SMR design is not exactly small at 470 MWe. It is proposing to build 16 reactors
at an expected cost around £1.8bn - £2.2bn and producing power at £40-60/MWh over 60 yrs.
(12)
As well as the Government funding, Rolls-Royce has been backed by a consortium of private
investors. The creation of the Rolls-Royce Small Modular Reactor (SMR) business was
announced following a £195m cash injection from BNF Resources, and Exelon Generation to
fund the plans over the next three years. (13)
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