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1. Introduction
The UK government’s announcement of November 29, 2022 on funding the Sizewell C
nuclear power project was widely reported as a decision to invest in the plant and to complete
the exit of China General Nuclear (CGN) from the project.3 However, close examination of
the press releases by the Government4 and by EDF5 suggest it was no more than the
long-anticipated buying out of China General Nuclear from the project and funds to allow the
development of the project to the point of a Final Investment Decision (FID). The budget set
up by EDF and CGN to fund this phase of the project appears to be spent and new funds were
needed if the project was not to stall.

Nevertheless, this announcement has important implications not only for the Sizewell C
project but also for the Hinkley Point C and Bradwell B projects and for the nuclear stations
expected to follow Sizewell C.

Prior to examining these projects, it is important to identify the steps necessary in Britain to
allow construction of a nuclear power plant. The first step is for the regulator to review the
design proposed and for a site to be identified. Since 2007, Britain has adopted a Generic
Design Assessment (GDA) process under which the design is reviewed in detail by the Office
of Nuclear Regulation (ONR). If the design successfully completes this review subsequent
applications to build the design will only require site-specific measures to be reviewed.
Successful designs are given a Design Acceptance Confirmation (DAC) and a Statement of
Design Acceptability (SoDA). The next step is for the project to be taken through the various
steps in the planning process to the point where an FID can be taken. The third step is
construction and operation of the plant.

Under the Blair programme launched in 2008 which was forecast to lead to five new nuclear
stations (16GW) coming online by 2030, the three steps would be carried out by three
separate companies with the successor company expected to pay its predecessor for the work
carried out. It was generally assumed that it would be the same companies that owned each of
the three companies and in the same proportions. However, this was no more than an
assumption and the companies owning an existing company had no more than an option to
take a stake in its successor. If the project reached FID, its owners would be given a Contract
for Differences (CfD) for 35 years, which would essentially be a take-or-pay contract to buy
all the power at a price fully indexed to inflation using the Consumer Price Index (CPI). The
contract would be with a government owned company, the Low-Carbon Contracts Company
(LCCC).

Of the five projects planned under the Blair programme, Hinkley Point C is under
construction, three other projects (Wylfa, Oldbury and Moorside) were abandoned, while
Sizewell C started out using the CfD model and is in the middle of the second step. However,
in 2018, EDF acknowledged that it could not finance the plant and if it is to proceed, it will

5https://www.edf.fr/en/the-edf-group/dedicated-sections/journalists/all-press-releases/edf-welcomes-the-uk-gove
rnments-decision-to-invest-in-the-development-of-sizewell-c

4https://www.gov.uk/government/news/uk-government-takes-major-steps-forward-to-secure-britains-energy-ind
ependence

3 In his first foreign policy speech, the UK prime minister, Rishi Sunak was reported to have said: ‘the so-called
"golden era" of relations with China is over, as he vowed to "evolve" the UK's stance towards the country.’ Mr
Sunak said the closer economic ties of the previous decade had been "naïve.”
https://www.bbc.co.uk/news/uk-politics-63787877
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use the Regulated Asset Base (RAB) model. The RAB model was introduced, promoted by
EDF, under which ownership of the plant would be through a consortium of institutional
investors such as pension funds. The government has not specified how the first two stages
would be carried out under the RAB model.

2. Sizewell C
In September 2016, at the same time as the FID for Hinkley Point C was taken and the
contracts signed, contracts for taking the Sizewell C project to FID were also signed with the
same parties as for Hinkley Point C, EDF and CGN. EDF would take an 80% stake and CGN
a 20% stake in the company that would take the project to FID. The project would involve
two 1600MW reactors using the same design, the European Pressurised water Reactor (EPR)
as is under construction at Hinkley. This design had already completed the GDA process in
December 20126 so there was no need for a company to be set up to carry out the first stage.

In 2018, EDF acknowledged it could not fund construction of the plant, but the EDF/CGN
consortium continued to fund the project. However, EDF has stated7:

“The agreements between EDF and CGN set out a cap in the shareholders’ funding of the
development phase, without any commitment to fund the project beyond the development
phase. Discussions with the UK Government are ongoing on the financing of the
remaining development costs until the final investment decision.” And “EDF has planned
to pre-finance the development up to its share of an initial budget of £458 million. The
project could face difficulties in accessing the necessary financing for its development due
to the minority presence of a Chinese company operating in the nuclear field.”

By the end of 2021, it appeared that the EDF reported that the consortium had spent €533m
(including €324m in 2020)8 on Sizewell C. At an exchange rate of £1=€1.15, €533m equates
to £463m, so the initial budget of £458m appears to have been spent. It appears work has
continued using UK government funding: “On 27 January 2022, the UK Government decided
a £100 million government funding in exchange for an option over the site land or over
EDF’s shares in the project company.”9 Government has not stated whether it has chosen the
option of land or shares in the project company, but it now seems likely it was the latter.

If this money has been spent, as seems likely given the level of spend in 2020, further new
funds are needed urgently for work to continue. Providing this funding appears to be the main
purpose of the government announcement.

The government announced: “The UK government’s £679 million investment in Sizewell C
will support the project’s continued development. EDF will also provide additional
investment to match the government’s stake in the project.” It did not specify whether the
£679m included the £100m already offered or whether it was in addition to that.

The cash offered would be used in part to buy CGN out of the project and to reduce EDF’s
stake to 50% with the British government taking the other 50%. It appears that the
government will take a 50% share of the original budget of £458m (CGN’s 20% and 30% of

9 https://www.edf.fr/sites/groupe/files/2022-03/edf-2021-universal-registration-document.pdf p 70
8 https://www.edf.fr/sites/groupe/files/2022-03/edf-2021-universal-registration-document.pdf p 376
7 https://www.edf.fr/sites/groupe/files/2022-03/edf-2021-universal-registration-document.pdf p 70 & 71.
6 https://www.onr.org.uk/new-reactors/uk-epr/design-acceptance.htm
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EDF’s 80%, £229m. This would leave £450m to complete the work and would evidently have
to be matched by EDF. The implication is that the stage taking the project to FID is now
expected to cost £1358m, about three times the original budget. The government
announcement gave no indication of how the £679m would be spent and some reports
suggest CGN will be paid more than the £92m it was contractually obliged to invest.10

If an FID is taken, the EDF/government consortium will be paid back its costs by the plant
owners.11 If it is not, their money will be lost so there is a strong incentive on the government
and EDF, on these grounds alone, for them to do all they can to ensure an FID is taken.

Prior to this announcement the government has indicated that it might take a 20% stake in the
RAB consortium that would own the plant. The November statement made no mention of a
government stake in the RAB consortium, so it is no more than a possibility. Meanwhile EDF
stated in its most recent Reference Document (2021, published in February 2022): “EDF
plans to reduce its stake [in the company that will own the project to no more than 20% [from
80%], and to deconsolidate the project from the Group’s financial statements (including in the
calculation of the economic indebtedness by the rating agencies).” EDF placed a number of
conditions on its participation:

“EDF’s ability to participate in the final investment decision on Sizewell C alongside other
investors and to contribute to the financing of the construction phase depends on the
fulfilment of some conditions including:

1. sufficient funds to finance the development costs until a Final Investment Decision;
2. a regulation model, risk-sharing mechanism and Government Support Package,

allowing private investors (debt and equity) to invest;
3. an appropriate financing structure during construction and operation and sufficient

investors and debt holders willing to invest into the project. This is subject in
particular to achieving an investment grade credit rating by the credit agencies;

4. an agreement with the key suppliers on the key construction and operation contracts;
5. obtaining the required consents and permits, including Development Consent Order,

Nuclear Site Licence and Environmental Permits;
6. the ability not to consolidate the project in the Group’s financial statements (including

in the calculation of the economic indebtedness by the rating agencies) after the final
investment decision.”

This first condition makes clear the need for UK government funding of the phase to FID.
The third condition, particularly the need for the project to be judged ‘investment grade’ is
self-evident. If it is not investment grade, other investors will not be interested, and the
project will only go ahead if it is wholly owned by the UK government. If that is the case, the
RAB model would not be needed. The sixth condition will not give confidence to other
investors or to the credit rating agencies that will judge the project. EDF clearly wants to put
strict limits on its exposure to the risk from the plant. The Hinkley Point C was consolidated
into EDF’s financial statements and there was unlimited recourse to EDF if things went
wrong. Not consolidating the project will allow EDF to cap its risk with the project.

11https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1120481/dev
elopment-costs-nuclear-rab-model-guidance.pdf para 4

10 https://www.ft.com/content/a9a34ea3-649f-4a47-a4c8-ee269e07eccc

4

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1120481/development-costs-nuclear-rab-model-guidance.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1120481/development-costs-nuclear-rab-model-guidance.pdf
https://www.ft.com/content/a9a34ea3-649f-4a47-a4c8-ee269e07eccc


3. Hinkley Point C
An FID was taken for this plant, comprising two EPRs, in September 201612 when it was
expected the plant would cost £18bn (2015 money) with first power from the first unit in May
2025, the second unit following six months later (November 2025).13 The company owning
the plant would be 66.5% EDF with the rest taken by CGN. A target commissioning window
of four years was set and if the plant was completed after the end of that window, the length
of the CfD contract would be shortened day for day.14 There was also a longstop date eight
years (May 2033) after the target commissioning date. If the plant has not been
commissioned by then, the CfD can be unilaterally terminated by government.

The power purchase price was decided in September 2013 when the outline of the deal was
agreed, and the expected construction cost was £14bn. The price was £92.5/MWh in 2012
money indexed to inflation via the Consumer Price Index or more than £120/MWh in
October 2022 money. EDF agreed to bear the entire risk of cost escalation and construction
delays, so in its press releases announcing the latest delays and cost increases, it always
states: “Under the terms of the Contract for Difference, there is no impact for UK
consumers.”15 The expected construction cost is now nearly double the level forecast in 2013
so it would be extraordinary if the deal was not now a loss-maker for EDF and CGN. In 2013,
EDF claimed: “A rate of return (IRR) of around 10% by the project in line with EDF Group
investments criteria.”16

Since the contract was signed, EDF has reported a number of delays and cost increases. In the
latest in May 2022, EDF stated: “The start of electricity generation for Unit 1 is targeted for
June 2027.” And “The project completion costs are now estimated in the range of £25Bn to
£26Bn (2015)”17 It did not give the revised expected Internal Rate Return but in the previous
update, January 2021, the Internal rate of return was claimed to be 6.8%.18 The May 2022
expected cost represented a 14% increase on the January 2021 estimate.

For the previous three years EDF had been warning of the risk of further delay of up to 15
months which would increase costs by £0.7bn. For unit 2, the delay was expected to be 9
months but in its May 2022 update, it stated the delay for unit 2 would also be 15 months.
EDF has not stated how long after unit 1, unit 2 is now expected to be completed. In its 2021
Reference Document it stated the risk of delay beyond the current expected completion date
has a ‘high probability’. So realistically the cost is likely to be at least £26.7bn and the
commissioning date August 2028 for unit 1. Any further delays may well mean completion
falls outside the commissioning window unless EDF can successfully claim force majeure.

18https://www.edf.fr/en/the-edf-group/dedicated-sections/journalists/all-press-releases/hinkley-point-c-project-up
date-1

17 https://www.edf.fr/en/the-edf-group/dedicated-sections/journalists/all-press-releases/hinkley-point-c-update-0

16https://www.edf.fr/sites/default/files/contrib/groupe-edf/espaces-dedies/espace-finance-en/investors-analysts/e
vents/special-announcements/agreement_reached_on_commercial_terms_for_the_planned_hinkley_point_c_nu
clear_power_station.pdf

15 https://www.edf.fr/en/the-edf-group/dedicated-sections/journalists/all-press-releases/hinkley-point-c-update-0
14 https://www.gov.uk/government/news/initial-agreement-reached-on-new-nuclear-power-station-at-hinkley

13https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1120647/1_-
_Contract_for_Difference__redacted_.pdf

12 https://www.gov.uk/government/collections/hinkley-point-c
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The CfD contract was revised in November 202219 and a major change was the extension of
the longstop date by three years to May 2036 based on EDF claiming force majeure on the
grounds of the Covid pandemic. The commissioning window was not changed. Given that the
project was already about a year late before the pandemic it is unconvincing to blame the
delays mainly on Covid.20 It may be that this is opportunism on EDF’s behalf using the
pandemic as an excuse for delays already incurred. The risk of the contract being cancelled
would be a major concern to EDF. It seems likely a new contract could be negotiated if the
longstop date was exceeded but the terms might be less attractive to EDF.

The contract between EDF and CGN commits the two parties to fund the project up to
forecast cost, £18bn, when the contract was signed. There is no obligation on CGN to provide
funds beyond this point. The EDF reference document for 2021 states:

“As the project’s total financing needs exceed the contractual commitment of the
shareholders (committed equity), shareholders will be asked to provide additional equity
(voluntary equity) with an end date, estimated to date, at the end of 2023. This could lead
the Group to increase its contribution to the financing of the project and to increase its
stake (currently 66.5%) if its partner decided not to contribute to these additional equity
commitments.”

In short, if CGN is not willing to fund beyond the £6bn it committed in 2016, EDF will have
to pay the full cost of overruns, increasing its stake proportionally. If, for example, the total
cost of Hinkley Point C turns out to be £30bn and CGN is only willing to invest £6bn, EDF
will have to find £24bn and its stake in the plant will increase from 66.5% to 80%.

The government announcement does not mention CGN, but the EDF press release states:
“[CGN will] remain a partner in the Hinkley Point C project.” It does not specify whether
CGN would continue to fund the project or whether it would continue just as a contractor.

EDF’s Reference Document 2021 noted: “investments relating to Hinkley Point C, amounting
to €18,542 million including capitalised interim interest of €835 million (€13,586 million
at 31 December 2020)”. At an exchange rate of £1=€1.15, €17,707m (the spend excluding
interest charges) equates to £15.4bn. At that rate of spend, it appears likely the initial budget
of £18bn will soon be exceeded if it has not already been. If there is no further increase in
Hinkley costs and the final figure is £26.7bn, EDF will have to pay an additional £3bn to
cover the contribution CGN had been expected to take. Given that EDF is making losses and
therefore cannot contribute equity, further funding for Hinkley Point C will have to be via
EDF borrowing further increasing its already high net indebtedness of €43bn, potentially
risking a downgrade in its credit rating.

4. Bradwell B
In his first foreign policy speech, the UK prime minister, Rishi Sunak was reported to have
said: ‘the so-called "golden era" of relations with China is over, as he vowed to "evolve" the
UK's stance towards the country.’ Mr Sunak said the closer economic ties of the previous
decade had been "naïve.” This clearly illustrates the desire in the UK government over the

20 https://www.edfenergy.com/media-centre/news-releases/update-on-hinkley-point-c-project

19https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1120648/hin
kley-point-c-contract-for-difference-november-2022.pdf
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past two or more years to minimise any Chinese involvement in key strategic national
projects, for example the exclusion of Huawei from the roll-out of the 5G network in the UK.

The Bradwell B project was announced in September 2016 at the same time as the Hinkley
and Sizewell announcements. The project was expected to involve construction of two
reactors of Chinese design, HPR-1000. A company was set up to pilot the design through the
GDA process and conduct initial studies on the Bradwell site. The company would be 66.5%
CGN and 33.5% EDF. The GDA process was successfully completed in February 2022.21

However, by that time it was clear the British government was not going to let the project
proceed and CGN had paused work on the site a year before. Nevertheless, the awarding of a
DAC was seen as an important verification of the technology and was expected to be of value
to CGN in its attempts to export the design to other countries. However, the two markets in
mainland Europe actively pursuing nuclear orders, Poland and Czechia, have both
specifically excluded Chinese companies from consideration and no deals elsewhere are in
prospect.

No successor company has been set up to take the Bradwell project to FID and it is not clear
why the project has not been formally abandoned especially now CGN’s exit from the
Sizewell C project has been completed. EDF’s Reference Document does not specify how
much EDF has spent on the project (unlike the Hinkley and Sizewell projects) and it seems
likely the sum is relatively small compared to the cost of the next two stages. The first two
stages are carried out at the risk of the developer so if the project was abandoned by the UK
government, there would appear to be little reason to compensate CGN and EDF.

5. Projects beyond Sizewell C
In April 2022, the then Prime Minister, Boris Johnson, announced an ambition to build
24GW of new nuclear capacity by 2050- he said, “go nuclear and go large”.22 He also
announced that a government-owned company, Great British Nuclear would be set up:
“tasked with helping projects through every stage of the development process and developing
a resilient pipeline of new builds. We will work with industry to scope the functions of this
entity starting straightaway – building on UK industrial strengths and expertise.” Sizewell C
would be the first project with the equivalent of seven projects of similar capacity to follow.
Under this, an FID for Sizewell C would be taken during the current Parliament, 2023/24.
Two more projects would reach FID in the next Parliament, by 2029 with a further project in
2030.

The government’s November statement said: “Today’s approval comes alongside the
government’s continued commitment to develop a pipeline of new nuclear projects, beyond
Sizewell C. To support this, the UK is working at pace to set up Great British Nuclear, the
vehicle tasked with developing a resilient pipeline of new nuclear builds, with an
announcement expected early in the new year.” Russia’s invasion of Ukraine is frequently
cited by supporters of the nuclear power programme as justification for a nuclear programme
to reduce our dependence on imported fuel supplies. However, even Sizewell C will, on
government assumptions, be completed some time after the electricity sector is fully
decarbonised. Government assumes a nuclear project will take 13-17 years from FID to first

22https://www.gov.uk/government/publications/british-energy-security-strategy/british-energy-security-strategy#
nuclear and https://inews.co.uk/news/politics/boris-johnson-uk-needs-sizewell-c-nuclear-plant-1826844

21 https://www.onr.org.uk/new-reactors/uk-hpr1000/index.htm
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power. So, if an FID on Sizewell is taken as early as 2023, it will be too late to replace any
fossil fuel for power generation.

There still appears to be no clarity on what Great British Nuclear will do despite the apparent
urgency in the April and November statements. However, if the government’s nuclear
ambitions are scaled, as has been reported they might be, it is hard to see what the
justification for Great British Nuclear is.

There is also no decision yet on which technologies will be built with the follow-on stations
to Sizewell C nor where they would be sited.

On technologies, there appears to be no prospect of another station using the Hinkley Point C
EPR design. This design has been replaced in France by EPR-2 which includes substantive
design changes. The first EPR-2 is not expected to be completed before 2037 in France and
EDF has said it would not offer the technology before it has been demonstrated in France.
This rules out EPR-2 for the UK in the time-frame to 2050. Two other designs, the
Westinghouse AP1000 and the Hitachi-GE ABWR completed the GDA process in 2017. So,
by 2029, when an FID is expected to have been taken, approval would have expired. ONR
has not specified what the process would be to renew approval. The GDA for the EPR
expired in December 2022 but ONR has said that because it is constantly monitoring the
design for the Hinkley Point C project, there would be no need to carry out a review to renew
the DAC.

The Hitachi-GE ABWR design was expected to be built at the Wylfa and Oldbury sites (two
reactors at each), but the project was abandoned in 2019. The design approved by the ONR
has not been built elsewhere and it has no immediate sales prospects. The most recent order
for the earlier version of the ABWR was more than 20 years ago so it is far from clear
whether Hitachi-GE would be interested in offering the design to the UK market having lost
US$2.8bn with its previous attempt to build ABWRs at the Wylfa and Oldbury sites.23

The AP1000 was expected to be built at the Moorside site (three reactors) but this was
abandoned in 2017 following the effective bankruptcy of Westinghouse. Eight AP1000s have
been ordered, four in China (two each at Sanmen and Haiyang) all entering service in
2018/19 albeit about six years late and four in the USA. Two of the US orders (the Summer
project) were abandoned mid-construction because costs and schedules were out of control
while the other two (at the Vogtle site) are very late and well over-budget. There have been
reports Westinghouse, with its partner Bechtel, would like to try again in the UK using the
Wylfa site.

It seems unlikely the sites could be selected and complete the planning process, the GDA
renewed and the work to get to an FID completed by 2029.

Assuming Chinese and Russian vendors will not be considered for future order, the only other
credible vendor and technology would be the Korean company KHNPC with its APR1400
technology but given that it would take a couple of years from expressing an interest to
starting the GDA, at least four years to complete the GDA. So, this technology also does not
seem to be an option for FID in 2029 or 2030.

23 https://world-nuclear-news.org/Articles/Hitachi-withdraws-from-UK-new-build-project
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The government has not set out how the two stages leading up to the taking of an FID will be
organised and who will carry them out. The renewal of the GDA might conceivably be
funded by the reactor vendors but the scale of expense necessary to get the project to FID
seems to be well beyond these companies. There can be no guarantee that any proposed
project would achieve an FID, for example, the site or technology might prove unsuitable, or
investors were not forthcoming. This would lead to a risk that the organisation carrying out
this stage would risk not being able to recover its costs unless it was guaranteed to be able to
do so by government. It seems implausible that institutional investors would have any interest
in funding this stage. It may be that it is expected that Great British Nuclear would carry out
this stage, but if that is what is planned, it is puzzling why government has not simply
announced this is what it will do.

6. Questions raised by the November 2022 announcement
The announcement raises far more questions than it answers.

6.1. Bradwell B
While it is clear the Bradwell B project will not proceed, it is not clear why the project has
not been formally abandoned. It is also not clear whether the CGN and EDF will be
compensated for their costs. While this appears not to be contractually required, it may be
necessary if CGN is to continue to participate in the Hinkley Point C project.

6.2. Sizewell C
The government has not stated whether the £100m of support for this project announced in
January 2022 has been spent and, if it has been, whether it was used to buy an option for the
Sizewell land or to take a stake in the company. It is also not clear whether the £100m was
part of the £679m announced in November 2022 or in addition. Given that this is a
substantial amount of public money, the government should specify clearly the size of sums
of money being paid to CGN and EDF. If, as seems likely, the cost of the stage bringing the
project to FID is about three times that budgeted, some explanation of such a large cost
overrun must be given.

6.3. Hinkley Point C
The government announcement said nothing about the future role of CGN in the project. EDF
did confirm CGN’s continued involvement but not whether it would continue to finance
construction beyond its contractual obligation. The original budget appears to be largely
spent so if CGN is not willing to continue to finance the plant, a further £3bn will fall on
EDF. If it is unwilling or unable to meet this, it may be that the UK government will be
required to take a stake of about 10% in the project to allow it to prevent its collapse. Since it
seems likely the project will be a loss-maker, this would not be a productive use of public
money.

The announcement did include an extension of the longstop date of May 2033 by three years
but not the commissioning window. The longstop date does not appear to be in imminent
danger of being missed whereas a delay of only a few months would take completion of the
first unit beyond the end of the commissioning window. This begs the question, did EDF
request an extension to the commissioning window and if it did, why was this not granted
while the much less urgent longstop date was extended?
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6.4. Projects beyond Sizewell C
The target announced by Boris Johnson of reaching three Final Investment decisions for
major nuclear projects by 2030 appears logistically unlikely to be met. No process is
underway to identify the technologies that might be used nor which sites might be chosen.
There is also no clarification on who will carry out the stage up to FID and how it will be
funded. Evidence from Sizewell C suggests the cost of these two stages would be in the order
of £1.5bn per project.

There is an inherent risk that this process will not lead to an FID, for example, if the site
proves unsuitable, the chosen technology is not approved and if insufficient investors can be
found. If the stage is to be carried out by a private company, there would have to be
guarantees that its costs would be covered as well as a fee for carrying out the work. If this is
to be a main function for Great British Nuclear, it is puzzling why government has not made
this clear.

7. Conclusions
The government’s announcement raises the prospect of large amounts of public money going
into failed projects (Bradwell B), projects that need support to avoid their collapse (Hinkley
Point C and Sizewell C), and projects that will only go forward with major guarantees
provided by public money. Time and resources are also being spent on creating Great British
Nuclear despite, after nine months effort, there being no clarity about what the organisation
will do.
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