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Abstract

Letter from the Executive Director

Considerable debate over the future of the United
Kingdom’s nuclear power industry resulted in publication
of a White Paper in January 2008 and ambitious proposals
for new build. While nuclear power has met about one-fifth
of UK electricity needs in the past decade, about one-third
of Britain's total electricity generating capacity is expected
to need replacing over the next 20 years, partly because
most existing nuclear power stations will close. Concerns
about security of supply and climate change frame the
UK debate, and while the government has concluded that
new nuclear build is a major part of any solution, public
opinion remains deeply divided – not least because of the
legacy of costly and inefficient former UK nuclear projects.
This paper explores the status and prospects of the British
nuclear industry, including its history, UK energy strategy
and the evolving regulatory framework, and discusses the
continuing concerns surrounding the prospective new
nuclear build in the UK.
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at the Norman Paterson School of International
Affairs, Carleton University, Ottawa. The project is
researching the scope of the purported nuclear energy
revival around the globe over the coming two decades
and its implications for nuclear safety, security and
nonproliferation. A major report to be published in
2009 will advance recommendations for strengthening
global governance in the nuclear field for consideration
by Canada and the international community. This
series of papers presents research commissioned by
the project from experts in nuclear energy or nuclear
global governance. The resulting research will be used
as intellectual ballast for the project report.
We encourage your analysis and commentary and
welcome your thoughts. Please visit us online at www.
cigionline.org to learn more about the Nuclear Energy
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AEA

Atomic Energy Authority

AGR

Advanced Gas-cooled Reactor

BERR

Department for Business, Enterprise
& Regulatory Reform

LLW

Low Level Waste

LWR

Light Water Reactor (either BWR or PWR)

MOX

Mixed oxide (fuel fabrication)

MW

Megawatts (a million watts)

NDA

Nuclear Decommissioning Authority

BNFL

British Nuclear Fuels Ltd

NFFO

Non-Fossil Fuel Obligation

BNG

British Nuclear Group
(a subsidiary of BNFL)

NIA

UK Nuclear Industry Association

BWR

Boiling Water Reactor (a type of LWR)

NII

Nuclear Installations Inspectorate

CCGT

Combined-Cycle Gas Turbine

NLFAB

Nuclear Liabilities Financing
Assurance Board

CEGB

Central Electricity Generating Board

NNL

National Nuclear Laboratory

CNC

Civil Nuclear Constabulary

NPT

Non-Proliferation Treaty

CoRWM

Committee on Radioactive
Waste Management

OCNS

Office for Civil Nuclear Security
(part of HSE)

DTI

Department of Trade and Industry
(later replaced by BERR)

PBMR

Pebble Bed Modular Reactor

EDF

Électricté de France

PBO

(Sellafield) Parent Body Organisation

EIA

Environmental Impact Assessment

PWR

Pressurized Water Reactor (a type of LWR)

ETS

EU Emissions Trading Scheme

RO

Renewables Obligation

FBR

Fast Breeder Reactor

SEA

Strategic Environmental Assessment

GDA

Generic Design Assessment

SMP

Sellafield MOX Plant

GLEEP

Graphite Low Energy Experimental Pile

SSA

Strategic Siting Assessment

GW

Gigawatts (a thousand million watts)

THORP

Thermal Oxide Fuel Reprocessing Plant

HLW

High Level Waste

UKSO

UK Safeguards Office (part of HSE)

HSE

Health and Safety Executive

HWR

Heavy Water Reactor

IAEA

International Atomic Energy Agency

ILW

Intermediate Level Waste

INS

International Nuclear Services
(a subsidiary of Sellafield Ltd)
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Introduction
“Nuclear power is a tried and tested technology. It has
provided the UK with secure supplies of safe, low-carbon
electricity for half a century. New nuclear power stations
will be better designed and more efficient than those
they will replace. More than ever before, nuclear power
has a key role to play as part of the UK’s energy mix.”
Gordon Brown, UK Prime Minister, Foreword to Meeting
the Energy Challenge – A White Paper on Nuclear Power,
January 2008 (BERR, 2008a).
Historically, the United Kingdom has met most of its
energy needs with domestic sources: until the middle of
the 20th century, coal; and since the 1970s, oil and gas from
the North Sea. Since the 1950s, nuclear power, fuelled by
imported uranium, has generated a significant proportion
of UK electricity, in the 1990s reaching a peak of nearly 30
percent of electricity output. Over the past decade nuclear
power has met about one-fifth of UK electricity needs.
Currently, nuclear power provides approximately 19 percent of UK electricity generation and 7.5 percent of total
UK energy supplies and 3.5 percent of total UK energy use
(BERR, 2008a: 13).1
About one-third of the UK’s existing electricity generating
capacity is expected to need replacing over the next two
decades, since most of the existing nuclear power stations
will close along with a number of oil and coal fired electricity power stations. Life extensions to the existing nuclear
power stations are possible. However, because of the length
of time required to plan and build nuclear power stations,
new nuclear generation, if it happens at all, would only
make a limited contribution before 2020. Other technologies
(e.g. such as gas, renewables and coal) are expected to fill

an “energy gap” during this period. Given these realities,
the key question that the UK faces, is whether to build
new nuclear capacity for the period beyond 2020.
These early years of the new century have seen considerable debate in the United Kingdom on the future of its
nuclear power industry, culminating in the publication of
a White Paper2 on the issue in January 2008 (BERR, 2008a).
It is thus instructive to begin this study with a brief
review of the consultation process that led to that White
Paper.3 The next section provides a brief overview of the
history of UK nuclear power, and its early linkages to the
development of the British nuclear bomb. This overview
is followed in sections 3 and 4 by two issues that help to
frame the debate about nuclear power in the UK. The first
is energy strategy, and especially contemporary concerns
about climate change and security of supply; second, the
UK nuclear regulatory framework, which includes a complex mix of devolved, national, international and intergovernmental agencies, departments and semi-independent bodies. Section 5 explores the UK nuclear fuel cycle,
from fuel supplies through to reactor designs and the
reprocessing of spent fuel. Section 6 looks at issues of
continuing concern associated with prospective new
nuclear build in the UK, including: proliferation and security risks, waste management and decommissioning; health
and safety; cost, including opportunity costs; skills capacity;
the siting of nuclear power plants and related facilities;
and differences of opinion on the issue within the devolved
governments, especially in Scotland. The report concludes
by analyzing the likelihood of new nuclear power stations
being constructed in the UK, and if so, when, where and
how they might be built.

2
1

For a simplified flow diagram of UK energy supply and consumption in 2006
showing the role of nuclear power, see http://www.berr.gov.uk/files/file43008.pdf

The term “White Paper” has no formal definition. However, White Papers generally contain proposals and statements of government policy.
3
For a detailed critique of the consultation process, see Dorfman, 2008.

Author Biography
Ian Davis is an independent human security and arms
control consultant, writer and activist. He has a rich background in government, academia, and the NGO sector.
He received both his PhD and BA in Peace Studies from
the University of Bradford, in the United Kingdom. He
was formerly Executive Director of the British American
Security Information Council (BASIC) (2001-2007) and

before that Programme Manager at another UK-based
think tank, Saferworld (1998-2001). He blogs for The
Guardian online and is an advisor to the United Nations
Association-UK, Saferworld and ISIS Europe (Brussels)
and is a member of the Asymmetric Threats Contingency
Alliance (ACTA).
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The UK Government’s 2008 White Paper
on Nuclear Power
It was in a 2003 Energy White Paper that the UK government, led then by Prime Minister Tony Blair, first
announced that nuclear power remained an option under
consideration:
Nuclear power is currently an important source of carbonfree electricity. However, its current economics make it an
unattractive option for new, carbon-free generating capacity
and there are also important issues of nuclear waste to be
resolved. These issues include our legacy waste and continued
waste arising from other sources. This white paper does not
contain specific proposals for building new nuclear power
stations. However, we do not rule out the possibility that at
some point in the future new nuclear build might be necessary
if we are to meet our carbon targets. Before any decision to
proceed with the building of new nuclear power stations,
there will need to be the fullest public consultation and the
publication of a further white paper setting out our proposals.
(DTI, 2003: 12).
In 2006, the UK government published a further Energy
Review (DTI, 2006) highlighting the challenges the UK
faces in addressing climate change and ensuring security
of its energy supplies. This was followed in May 2007 by
another Energy White Paper setting out a program of
action and a new international and domestic energy
strategy, with four goals (DTI, 2007a: 6):
• To put the UK on a path to cutting carbon dioxide
(CO2) emissions – the main contributor to global
warming – by some 60 percent by 2050, with real
progress by 2020;
• To maintain the reliability of energy supplies;
• To promote competitive markets in the UK and
beyond, helping to raise the rate of sustainable economic growth and to improve UK productivity; and
• To ensure that every home is adequately and affordably heated.4

UK energy policy, as set out in the second White Paper, is
underpinned by the belief that competitive energy markets,
with independent regulation, are the most cost-effective
and efficient way of generating, distributing and supplying energy.
Also in May 2007, the UK government launched a consultation to examine whether nuclear power could play a
role in meeting these long-term challenges, alongside
other low-carbon forms of electricity generation (DTI,
2007c). An additional consultation document (DTI, 2007b)
was published at the same time and an interactive website
enabled people to respond directly online. During the
consultation period 3,756 people registered on the
site, 2,043 made online submissions and a further 685
responded by email or on paper (BERR, 2008a: 40).
A High Court ruling in February 2007 that the government’s
earlier process of consulting the public and interested
groups was “seriously flawed” prompted this latest consultation. The Department of Trade and Industry (DTI) –
subsequently re-organized and renamed the Department
for Business, Enterprise & Regulatory Reform (BERR) –
was ruled as acting unlawfully because it had failed to
keep its promise to carry out the “fullest consultation”
before reaching a decision.5 Nonetheless, the government’s
preliminary view remained that energy companies
should be given the option of investing in new nuclear
power stations.
But halfway through this latest consultation, the Prime
Minister Gordon Brown announced to MPs in July 2007
that “We have made the decision to continue with nuclear
power.” The consensual aim of the process began to further
unravel with the withdrawal by Greenpeace, the Green
Alliance, the World Wildlife Fund (WWF) and Friends of
the Earth on the grounds that it “did not provide fair or
balanced information” and “failed to properly consider
the alternatives to nuclear power” (Dorfman, 2008: 15).
Between June 25 and November 2, 2007, the UK government also conducted a public consultation to consider the
proposed implementation framework for the geological
disposal of the UK’s higher activity radioactive waste,
including the approach to selection of a site for an eventual geological disposal facility (DEFRA, 2007).

4

Fuel poverty – defined as households that spend more than a 10th of their net
income on electricity and gas – is on the rise in the UK, with more than 4.5 million
households now falling into that category. Despite a legally binding target of
eradicating fuel poverty among vulnerable households across the UK by 2018, a
number of programs designed to meet this target have been cut. See Brignall,
Miles (2008). “Failure to tackle fuel poverty a social disaster, ministers told,” The
Guardian. March 27; and Webb, Tim (2008). “FoE issues fuel poverty ultimatum,”
The Observer. February 24.
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Smith, Lewis, Webster, Philip and Christine Buckley (2007). “Court victory by
Greenpeace fails to dampen ministers’ nuclear ambition,” The Times. February 16.
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Following the two consultations (the nuclear power consultation involved 2,700 written submissions)6, the government published a White Paper on Nuclear Power in
January 2008, in which the future of UK nuclear power is
clearly tied to meeting two long-term challenges:
• Tackling climate change by reducing carbon dioxide
emissions both in the UK and abroad; and
• Ensuring the security of UK energy supplies.
The White Paper concludes that, in summary, nuclear
power is:
• Low-carbon – helping to minimize climate change
(interestingly, it was described as “carbon-free” in
the 2003 Energy White Paper)7;
• Affordable – “one of the cheapest low-carbon electricity
generation technologies;”
• Dependable – “a proven technology with modern
reactors capable of producing electricity reliably;”
• Safe – backed up by a highly effective regulatory
framework; and
• Capable of increasing diversity and reducing the UK’s
dependence on any one technology or country for its
energy or fuel supplies (BERR, 2008a: 5).
These views are not universally shared and the option of
nuclear power continues to be controversial and highly
contested. The government recognizes this and admits
that “significant points” were raised in the consultation regarding:
• The need to combat climate change and ensure secure
energy supplies;
• The adequacy of protection in the areas of safety,
environmental release of radioactivity and national
security;
• The management of radioactive waste and particularly the need to make progress towards a long-term
solution;

• The appropriateness of relying on energy companies
for the construction, operation and decommissioning
of nuclear power stations;
• The risk that cost over-runs in construction, in waste
management and decommissioning will undermine
the economic case for nuclear and could lead to costs
falling to government;
• The perception that investment in nuclear energy will
“crowd out” investment in alternative technologies,
particularly renewables;
• The argument that the contribution nuclear energy
makes to the UK’s overall energy mix is currently
quite small, calling into question the materiality of
any contribution nuclear might make in the future to
tackling climate change and ensuring security of
energy supplies;
• The belief that there are better alternatives to nuclear
which would also enable the UK to achieve its energy
goals and that there should be a greater focus on
saving energy; and
• Among those supporting nuclear power, a concern
about what was perceived as a growing skills gap in
the nuclear industry (BERR, 2008a: 5-6).
In the UK government’s view the nuclear option is one
part of an overall approach that includes a range of
instruments (as set out in the 2008 White Paper),
including measures to save energy and to strengthen
the “Renewables Obligation” (see Box 1), and that the
majority of the concerns can be met by the regulatory
framework or through further policy development. In
particular, the government has said that it will:
• Establish a clear strategy and process for medium
and long-term waste management;
• Introduce new legislative provisions for a funding
mechanism that requires operators of new nuclear
power stations to make sufficient and secure financial
provision to cover their full costs of decommissioning,
and their full share of costs of waste management; and
• Further strengthen the resources of the Nuclear
Installations Inspectorate (NII) (BERR, 2008a: 6-7).

6

Foreword by the Rt. Hon. John Hutton MP, BERR, 2008a: 5. All written responses
to the consultation (except where individuals asked for their response to be treated
as confidential) have been published on a government website: www.direct.gov.uk/
nuclearpower2007. The government also published an analysis of the consultation
responses simultaneously with the White Paper (The Future of Nuclear Power:
Analysis of consultation responses, 2008). For an overview of the consultation
process, see Section 1 of BERR, 2008a: 38-42.
7
Nuclear power is not carbon-free because large amounts of energy are expended
in mining and processing uranium ore.

Thus, having reviewed all the evidence, the government’s
headline decision in the White Paper is that:
The government believes it is in the public interest that new
nuclear power stations should have a role to play in this
country’s future energy mix alongside other low-carbon
sources; that it would be in the public interest to allow energy
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Box 1: The Renewables Obligation
The “Renewables Obligation (RO)” is a UK government initiative
introduced in 2002 that requires energy suppliers to source an
increasing amount of electricity from renewables: a 10th of overall produced by 2010, rising to a fifth by 2020 or pay a buyout
price for any shortfall. It bears an uncanny resemblance to the
Non-Fossil Fuel Obligation (NFFO) introduced in the late 1980s
as a sweetener for privatization. The NFFO obliged distributors
to take a certain proportion of their electricity from non-fossil
sources, which at that time meant nuclear power, since there had
been little development of renewables.
Since its inception the RO has promoted an increase in UK
renewables generation from 1.32 percent of the mix to 4.43 percent in 2006. It operates on the basis of a market mechanism
(“renewable obligation certificates”) and has been criticized for
failing to provide the same level of certainty that fixed-feed in
tariffs for renewables do in continental Europe. The government
intends, subject to Parliamentary approval and State Aid clearance from the European Commission, to “band” the RO from
April 2009 so that more support is provided to technologies that
are further from the market and less to technologies that are close
to being competitive with fossil fuel generation.
In addition, as part of the EU target of producing 20 percent of its
energy from renewable sources by 2020, the UK has been set a
target of 15 percent. The UK government launched a consultation
in 2008 on how to achieve this target, and is committed to publishing a renewable energy strategy in spring 2009. However, the
UK’s ability to meet this target has been increasingly questioned.
See, for example: Macalister, Terry (2008). “Winds of change:
Shell ditches renewable stake amid fears of a retreat to carbons,”
The Guardian. May 1; Webb, Tim (2008).”UK Lags Behind on Eco
Energy,” The Observer. February 24; and Seager, Ashley (2008).”
Britain third worst in EU for use of renewable energy,” The
Guardian. February 15.

Since publication of the White Paper, political momentum
in support of the nuclear option has continued to grow. In
March 2008, the business secretary John Hutton called for
Britain to become a world leader in the development of
nuclear power technology and to produce “significantly
more” than the 19 percent of electricity nuclear produces
already. He also predicted that the benefits to the UK
economy would be on a par with North Sea oil in the
1980s and could provide a £20 billion economic bonanza
for the country, including 100,000 new jobs.8
Second, also in March, an Anglo-French summit included
proposals for closer nuclear cooperation. The final communiqué promised to “improve the efficiency and effectiveness of nuclear development projects... to share information on nuclear safety, security and waste management,
action which could be extended to other European partners.” While short on details, the announcement was seen
in both capitals as an important signal that the French
and UK nuclear industries could work closely as Britain
prepares to expand its nuclear industry. The UK would
be expected to draw on French nuclear industry skills, at
least in the initial stage of expansion. It is anticipated that
the partnership would facilitate the creation of a skilled
British labour force able to work with French counterparts to export nuclear power stations to other countries.9
Third, in a speech in June 2008 to an audience of senior
figures from the international nuclear industry, John
Hutton announced the government’s action plan for
enabling a new nuclear build in the UK, including:
• The creation of a new Office of Nuclear Development
within BERR, which joins up the approximately 40
staff currently based there with staff from other
nuclear-focused teams from across government, with
the aim of building more effective cross-government
work on nuclear energy;

companies the option of investing in new nuclear power
stations; and that the government should take active steps to
open up the way to the construction of new nuclear power
stations. It will be for energy companies to fund, develop and
build new nuclear power stations in the UK, including meeting the full costs of decommissioning and their full share of
waste management costs (BERR, 2008a: 10).
The government also said that it would carry out further
consultations on a number of the actions required to
implement this policy, including the “Strategic Siting
Assessment (SSA) process,” waste management and
decommissioning. In addition, before any nuclear power
station is constructed, it would also need to go through
the planning system (which the 2008 White Paper also
sets out to reform).
p.6

• The creation of a new Hutton-chaired Nuclear
Development Forum, bringing together government
and the industry to discuss key issues and maintain
momentum as nuclear new build progresses; and
• The publication of the draft criteria for deciding on
the siting of new nuclear power stations (the SSA).10

8

Sparrow, Andrew and Patrick Wintour (2008). “Nuclear is UK’s new North Sea
oil – minister,” The Guardian. March 26.
Borger, Julian and Patrick Wintour (2008). “More Anglo-French teamwork makes
entente formidable,” The Guardian. March 28.
10
BERR News Release (2008). “Hutton Tells Global Nuclear Investors to Build in
Britain.” June12.
9
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Fourth, also in June, a new White Paper entitled Managing
Radioactive Waste Safely: A Framework for Implementing
Geological Disposal was published (see the discussion in
section 5).

the first plants in the 1950s. This role was later taken over
by the Central Electricity Generation Board (CEGB) in
England and Wales, and the South of Scotland Electricity
Board – both government utilities.

Fifth, in July 2008 the SSA consultation document was
published, and Gordon Brown called for Britain to build
“at least” eight new nuclear power stations during the
next 15 years to replace its ageing plants and contribute
to a “post-oil economy.”11 Finally, in September an agreement was reached for Électricté de France (EDF) to
takeover the UK’s main nuclear power company, British
Energy – a deal that Gordon Brown described as “a
significant step towards the construction of a new generation of nuclear stations to power the country.”12

Subsequent plutonium-producing Magnox reactors
(described in more detail in Section 5) were designed to
be dual-use (capable of producing both weapons-grade
plutonium for British nuclear weapons and generating
electricity) a decision that marked the start of civil nuclear
energy in Britain. The Queen opened the first of four
reactors, built at Calder Hall near Windscale, in 1956.
Four more reactors were constructed at Chapelcross (in
Dumfries and Galloway, Scotland) and opened in 1959.

A Brief History of the UK Nuclear Industry
The UK Nuclear Energy Program (1945-1985):
A Tale of Three Acts
The first 40 years of Britain’s nuclear energy program
(1945-1985) can be divided into a three-act narrative:
• Act I - Spin-off from nuclear weapons;
• Act II - The AGR cul-de-sac; and
• Act III - Sizewell B and the end of the nuclear road?
Act I – Spin-off from nuclear weapons
British scientists were at the forefront of the development
of nuclear energy both before and after the Second World
War, mainly as a spin-off from their nuclear weapons
program. The first UK research reactor – also the first in
Europe – the Graphite Low Energy Experimental Pile
(GLEEP) at Harwell in Oxfordshire, began operating in
1947, and in the same year work began on two air-cooled
plutonium-producing reactors (or piles) at Windscale (later
renamed Sellafield) in Cumbria. These began production in
1950 and 1951 respectively, and were designed to produce
weapons-grade plutonium for the British nuclear bomb.
The UK Atomic Energy Authority (AEA), set up in 1954,
was the initial body responsible for nuclear plants (as
well as research). It was the UKAEA that commissioned

11

White, Michael (2008). “Brown calls for eight new nuclear plants,” The Guardian.
July14.
12
Macalister, Terry (2008). “French firm’s £12bn deal starts nuclear revolution,”
The Guardian. September 25.

In addition to Calder Hall and Chapelcross (which were
closed in 2003 and 2005 respectively), a 1955 White Paper
announced the first purely commercial Magnox program.
This consisted of nine stations, each comprising two reactors
with a combined capacity of over 4,000MW. Construction
of the first two, at Berkeley (Gloucestershire) and Bradwell
(Essex), began in 1956; the last at Wylfa on the Isle of
Anglesey was commissioned in 1971. The first closure
came in 1989, and the rest will be closed by 2010. In addition, two Magnox stations were exported (to Japan and
Italy) although both are now closed. Research in the UK
was also started on fast-breeder reactors.
In 1957 a fire in one of the military plutonium piles at
Windscale, caused by poor staff judgment and faulty
instruments, released a cloud of radioactive contamination
(though small compared with Chernobyl in 1986, it was
more life-threatening than the fallout from the 1979 meltdown at Three Mile Island in the United States). The incident marked the end of the early euphoria that had
accompanied development of nuclear power in Britain. It
also led in 1959 to the creation of what is now the NII,
part of the Health and Safety Executive (HSE), as the
“independent” government watchdog on the industry.
Act II – The AGR cul-de-sac
By the late 1950s, with the Magnox program still under
construction, the UKAEA turned its attention to a successor. Several different research programs were initiated,
but the advanced gas-cooled reactor (AGR) was eventually
chosen – a design that was unique to the UK and that
went against the mainstream trend in the US, France and
Japan of building light water reactors (LWRs), either pressurized water reactors (PWRs) or boiling water reactors
(BWRs). Seven AGR stations were built in the UK to four
different designs and with mixed results. The first,
Dungeness B, though ordered in 1965 only began working
p.7
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properly in 1993 and ran heavily over time and cost – a
situation caused in part by the absence of any international experience of solving problems with AGR technology.
In 1971, British Nuclear Fuels Ltd. (BNFL) was formed
from UKAEA to provide a range of fuel cycle services.
Act III – Sizewell B and the end of the nuclear road?
In the 1980s it was decided to turn to the PWR for the next
stage of nuclear development in the UK. The Conservative
government under the leadership of Margaret Thatcher
originally planned to build ten new large nuclear power
stations all to be based on PWR technology. This decision
was in part political since it was intended to reduce the
influence of the coal mining and transport unions, then
the Conservatives’ most formidable political adversaries
– as confirmed by a leaked Cabinet minute:
…a nuclear program would have the advantage of
removing a substantial portion of electricity production from the dangers of disruption by industrial action
by coal miners or transport workers (Hall, 1986: 173).
These plans were eventually scaled back to a family of
four identical PWRs. However, only one was ever built:
the B plant at Sizewell on the coast of Suffolk – the last
nuclear power plant to be built in the UK. The planning
application for Sizewell B was submitted in 1981, production commenced in 1988 and the plant became operational in 1993. Although planning permission for a second,
Hinkley Point C in Somerset, was granted in 1990, production was cancelled soon after because of the uncertainty
surrounding the creation of a new electricity market and
concerns about nuclear safety following the accident at
Chernobyl in 1986.
Privatization and an Uncertain Future
In the ensuing decade after construction of Sizewell B,
two significant events affected the nuclear industry: the
development of the combined-cycle gas turbine (CCGT)
which allowed vast, newly discovered gas reserves to be
converted into electricity far more cheaply than had previously been the case; and the introduction of competition
into the electricity supply industry (as described in Section
3). Although the nuclear power plants were exempted
from the initial wave of electricity privatization in 1989,
and remained under state control within a new company,
Nuclear Electric; the sector became sufficiently competitive to enable the most modern nuclear power stations to
be privatized in 1996 under the name British Energy. The
state-owned BNFL took ownership of all the Magnox
power stations that were excluded from the privatization
package as well as the UK fuel cycle facilities.
p.8

However, by the early 2000s British Energy was facing
financial problems within the de-regulated energy market.
Declining electricity wholesale prices (due to overcapacity
as a result of increased gas-fired plants) to a level that
was below production cost for British Energy, expensive
reprocessing contracts with BNFL, and a newly introduced climate change levy, combined to exacerbate British
Energy’s financial crisis. In 2003 the company’s reprocessing contracts were renegotiated to give some relief,
but this decision became contentious within the EU.
During 2003-2005, British Energy was restructured extensively and effectively brought back under temporary
state control with the government taking a 64 percent
share. In May 2007 the government reduced this to 39
percent, using the £2.08 billion realized in the sale to
establish a Nuclear Liabilities Fund to cover future
decommissioning of British Energy’s eight nuclear plants.
Further share sales down to about a 30 percent (or less13)
holding were envisaged.
However, since the company owns many of the existing
nuclear sites where some of the new generation of plants
are most likely to be built, private takeover bids for British
Energy were tabled by several foreign energy companies
during 2008.14 Europe’s biggest power company, EDF,
secured a £12.4 billion deal for British Energy in
September 200815 and promptly indicated that some of
the sites would be put up for sale, opening the way for
other companies to share in the new nuclear build.16 The
takeover still has to be approved by the European
Commission (after a competition investigation)17 but is
expected to be completed by the end of the year. The UK
government will raise about £4 billion from selling its
holdings in British Energy, to be paid into a fund for
future nuclear clean-up costs.18

13

In March 2008, the Business Secretary, John Hutton, suggested that the government might drop its previous commitment to maintaining a minimum 29.9
percent stake in British Energy. Eaglesham, Jean (2008). “Hutton’s nuclear future
for UK power,” Financial Times. March 5.
14
Macalister, Terry (2008). “British Energy shares rise 20% after confirmation of
tie-up talks with rivals,” The Guardian. March 18; and Crooks, Ed, Rebecca Bream
and Peggy Hollinger (2008). “Energy rebuffs EDF,” Financial Times. June 9.
15
Crooks, Ed (2008). “EDF acquires British Energy,” The Guardian. September 23.
16
Crooks, Ed and Peggy Hollinger (2008). “EDF to put sites up for sale,” The
Guardian. September 24.
17
The merger with British Energy will raise EDF’s share of the UK power-generating market from six percent to 25 percent, raising questions about the impact of
this concentration on competition and energy prices.
18
Some reports suggest that the UK government may retain its share of British
Energy in order to prevent any “unsuitable” future sale by EDF. See O’Connell,
Dominic and Danny Fortson (2008). “Whitehall keeps its say on BE,” The Sunday
Times. September 28. Available at: http://business.timesonline.co.uk/tol/business/
industry_sectors/natural_resources/article4837684.ece
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A similar complex mix of restructuring and privatization
occurred within BNFL, that initially purchased Westinghouse Electric Company in 1999 and other international
nuclear engineering and services companies – then sought
to off-load most of these acquisitions following a strategy
review in 2003. In 2004, BNFL effectively became a twobusiness company: fuel manufacture and reactor services
through Westinghouse and fuel cycle services through its
subsidiary, British Nuclear Group (BNG). In turn, BNG
became a holding company in 2005 for its three main
business units: nuclear decommissioning and cleanup
(Project Services Ltd.); spent fuel and engineering
(Sellafield Ltd.); and the Magnox nuclear reactor sites
(Magnox Electric Ltd.) – the last two as contractors to the
government’s new Nuclear Decommissioning Authority
(NDA) – discussed in section 4.
The sale of Westinghouse to Toshiba Corporation was
completed on October 16, 2006, for the sum of £3.1 billion. As a result, Britain’s only nuclear fuel manufacturing site, Springfield Fuels, is now in the hands of a
Japanese company.19 Efforts to sell-off BNG as a single
entity were unsuccessful, and in October 2006 the government gave approval for it to be broken up and sold:
• Magnox Electric Ltd was sold to the US company,
Energy Solutions, in June 2007;20
• BNG’s one-third share in AWE Management Ltd., the
consortium which runs the Atomic Weapons Establishment at Aldermaston, was put out for tender in
July 2007;21 and
• Project Services Ltd. was sold to the UK defence
and support services company, VT Group plc, in
December 2007.22
However, the prime part of the disposal is the five-year
contract with the NDA to run and clean up Sellafield, the
site of all of the UK’s “back end” fuel cycle activities.
Sellafield Ltd. was accordingly spun off from BNG as a
site licence company. The NDA announced in March
200723 that six organizations had pre-qualified as bidders

for the Sellafield Parent Body Organisation (PBO).24 In
July 2008, the NDA announced that the Nuclear Management Partners (NMP) consortium had won the £6.75 billion
(£1.3 billion a year) competition to become the Sellafield
PBO for the next five years. Final contract negotiations
took place with a view to the contract being awarded in
October 2008. Once the contract is finalized, NMP will
operate the reprocessing facilities at Sellafield and clean
up the remaining sites, although ownership of the assets
will remain with the NDA. NMP will own the shares in
the site licence company (Sellafield Ltd.), for the duration
of the five-year contract with the possibility of periodic
extension, up to 17 years in total, subject to performance.25
Sellafield Ltd. also established a subsidiary company,
International Nuclear Services Ltd (INS), in which the
NDA has a 49 percent share. INS is meant to provide a
customer interface, “to manage used fuel reprocessing and
MOX supply contracts for more than 20 utility customers
and to transport nuclear fuel products to customers.”26 In
2007, the NDA announced that it would fully take over
INS from April 2008.
The only part of BNG not for sale is the research and consultancy arm, Nexia Solutions, which will be the basis of
a new national nuclear laboratory (NNL) that will include
the British Technology Centre at Sellafield. The NNL aims
to secure a skills base for the UK’s civil nuclear industry.
Structure of the UK Nuclear Industry Today
There are 23 reactors generating electricity at nine sites in
the UK. All are due to be closed by 2035 (see Table 1). See
Appendix A for an overview of all the UK nuclear sites as
well as a map showing their locations, and section 5 for a
more detailed discussion of the various parts of the UK
nuclear fuel cycle. According to the UK Nuclear Industry
Association (NIA), the sector employs about 40,000 people
directly, plus about 40,000 indirectly, and contributes
about £3.3 billion annually to the UK’s gross domestic
product (GDP).27 The complex public-private restructuring

24

19

“BNFL, Toshiba Agree Sale of Westinghouse,” BNFL Press Release, February 6, 2006
“BNFL agree to sell Reactor Sites Business to Energy Solutions,” BNFL Press
Release, June 7, 2007.
21
“BNFL commences sale of its one-third share of AWE Management Ltd,” BNFL
Press Release, July 16, 2007.
22
“BNFL Agrees Sale of its Project Services Business”, BNFL Press Release,
December 18, 2007.
23
“NDA Announces Sellafield Bidders,” NDA Press Release, March 26, 2007.
20

Following the withdrawal of two companies this was reduced to the following four
consortia: the US corporation, CH2M HILL; the US Fluor Corporation in partnership
with Toshiba; SBB Nuclear, a new consortium set up to bid for the Sellafield contract,
consisting of Serco, Bechtel and BWXT; and Nuclear Management Partners (NMP) consortium, consisting of Washington Group, a division of US contractor URS, with British
engineering group AMEC and the French company Areva NC.
25
Milner, Mark (2008). “Amec group wins Sellafield contract,” The Guardian. July 12.
26
Sellafield Ltd website: http://www.sellafieldsites.com/page/international-nuclearservices/about-us.
27
UK NIA website: http://www.niauk.org/component/option,com_easyfaq/Itemid,
33/#faq6.
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of the last few years has left the following corporate entities
at the centre of the UK nuclear industry, and further dispersal and increased multinational ownership is anticipated:
British Energy www.british-energy.com /
EDF www.edf.com
The British Energy Group plc is a FTSE 100 company28 and
the UK’s largest producer of electricity (about one sixth of
the national total). It employs about 6,000 people across six
operating companies, including British Energy Generation
(which owns and runs eight nuclear power stations). EDF
agreed to a takeover of British Energy in September 2008,
is 85 percent owned by the French state. It is a major producer of nuclear energy in France and operates 58 reactors
at 19 different sites. In the UK, EDF is already a major
energy supplier, with just under eight million gas and
electricity customers and 12,000 employees.
BNFL www.bnfl.com
BNFL’s activities cover nuclear site decommissioning and
clean-up as well as technology services and solutions
across the nuclear fuel cycle. The Group, which employs
about 10,000 people, will cease to exist in the near future
once the Sellafield contract has been finalized and the
NNL established. Currently, BNFL comprises the following two businesses:
• Sellafield Ltd. www.sellafieldsites.com: responsible
for the delivery of multi-million pound contracts on
behalf of the NDA, covering remediation, decommissioning, clean-up, as well as the Thermal Oxide Fuel
Reprocessing Plant (THORP) and Magnox reprocessing plant operations, Mixed oxide (MOX) fuel fabrication, waste management and effluent treatment at the
Sellafield and Capenhurst sites; and
• Nexia Solutions www.nexiasolutions.com: provides
nuclear technology and R&D services across the
nuclear fuel cycle.
Project Services Ltd. www.projectservices.com
Formerly part of BNG, now owned by VT Group plc, this
specialist decommissioning and remediation company
operates in the UK, continental Europe, the former Soviet
Union and Japan. It employs about 750 nuclear experts.
Magnox Electric Ltd. www.magnoxelectric.com
Formerly part of BNG and now a US-owned company, it

28

The FTSE 100 Index is a share index of the 100 most highly capitalised companies
listed on the London Stock Exchange. The index is maintained by the FTSE Group, an
independent company, which originated as a joint venture between the Financial Times
and the London Stock Exchange. FTSE 100 companies represent about 80 percent of the
market capitalisation of the whole London Stock Exchange.
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Table 1: Planned Closure Schedule for UK Nuclear Power Stations
Commissioning date

Planned closure date

Oldbury-on-Severn

1968

2008

Wylfa

1971

2010

Dungeness B

1985

2018

Hartlepool

1984

2014

Heysham 1

1984

2014

Heysham 2

1988

2023

Hinkley Point B

1976

2016

Hunterston B

1977

2016

Torness

1989

2023

1995

2035

Magnox reactors

AGRs

PWR
Sizewell B

Source: UK Nuclear Industry Association, 2006.

holds the contracts and licences to manage (operate and
decommission) ten UK nuclear sites with 22 reactors on
behalf of the NDA. It is split into a northern region (carrying out electricity generation on two sites, de-fuelling and
decommissioning) and a southern region (undertaking
de-fuelling and decommissioning operations).
The generally dispersed and multinational ownership of
the British nuclear industry is likely to continue, but with
French state-owned groups at the centre. In addition to
EDF, the French state-owned group Areva (which manufactures and designs nuclear reactors) is part of the consortium that will soon be running and cleaning up Sellafield,
and also one of the leading contenders for the new
nuclear build (as discussed in section 5). If EDF does sell
some of British Energy’s sites, other foreign companies
such as Eon and RWE of Germany may also look to build
reactors in the UK.

UK Energy Strategy: Climate Change
and Security of Supply
The rise, fall and potential rebirth of nuclear power in the
UK can only be properly understood in the broader context of UK energy policy, which can be divided into three
distinct phases:
• 1945 to late 1980s: state-led solutions (nationalized
industries);
• Mid-1980s to 2000: market-led solutions (privatization
and de-regulation);
• 2001 to date: reconciling the market with security
and environmental concerns (security of supply and
climate change).

The Centre for International Governance Innovation

1945 to late 1980s: State-led Solutions
From the end of the Second World War to the late 1980s, the
objectives of UK energy policy were vague, but appeared
to be mainly concerned with securing the cheapest energy
supplies and helping the nationalized industries break
even (Toke, 1990: 4-5). Initial civil nuclear programs in
Britain in the mid-1950s led to little public debate were
shrouded in secrecy, with little information in the public
domain, and were largely the result of a gradual spin-off
from military nuclear work. In taking the original decision
to establish civil nuclear technology in Britain, the government provided all the necessary back-up, technical and
financial research and development, fuel cycle services,
insurance, regulation and safeguards. Without the nuclear
weapons program, if normal commercial criteria had been
applied, it is doubtful that a civil nuclear industry would
have ever arisen.
Mid-1980s to 2000: Market-led Solutions
From the mid-1980s to the early years of the new century,
energy policy was dominated by privatization (driven by
successive Conservative governments) and then a further
opening up of the energy markets to competition (under
the 1997 New Labour government). The UK gas market
was to be privatized in 1986 with a promise that British
Gas would have up to a 25 year monopoly of the UK
domestic market. But in April 2000, this monopoly was
ended and the gas market was opened to domestic competition. In the 20-year period following privatization,
average gas prices fell by around 32 percent. These gains
are now being eroded by steep rises in gas wholesale
prices (which have doubled in the last two years) and
growing concerns about security of supply.
The UK electricity industry was privatized in 1989 and
the domestic electricity market was fully opened up to
competition ten years later. Since privatization, average
prices of electricity have fallen by 25 percent and the
wholesale price of electricity has dropped by 40 percent.
This huge drop in wholesale prices can be explained by
falling fuel prices, a generous capacity margin and
increased competition in generation.
The structure of the revised electricity industry was
designed to encourage competition where feasible, but to
regulate prices where natural monopolies existed or where
competition required time to emerge. After privatization,
there was a major shift from coal to natural gas, and considerable “convergence” (the creation of energy businesses
rather than single fuel electricity companies) and “globalization” (takeover activity and foreign ownership). For

example, US companies currently own five of the 12
Regional Electricity Companies, three were purchased by
UK generation companies, one by EDF Energy, and two
merged with their local water utilities. While PowerGen,
National Power and the National Grid remain independent, a large number of other companies are now active in
generation and supply. In 1990 there were ten generating
companies and 16 suppliers in England and Wales; today
there are 32 generating companies and 34 suppliers.
As discussed in Section 2, the nuclear industry remained
in state hands until 1996, when the AGRs and Sizewell B
were privatized, while the ageing Magnox stations
remained in the public sector because of high decommissioning and waste management costs. The main impact
on the nuclear industry of having the market “decide”
priorities was a complicated roller coaster ride to partial
privatization. In general, private investors proved unwilling to underwrite all the uncertainties and hazards associated with nuclear power, effectively leaving the entire
nuclear capacity to be gradually phased out – until the
nuclear option was resuscitated again in the 2003 Energy
White Paper.
Post-2001: Reconciling the Market with Security and
Environmental Concerns
In the last century, environmental considerations rarely
featured as important influences on UK energy policy.
Conversely, the last decade has seen a general recognition
that sustainability should be the overriding objective. The
UK government and energy sector is only now starting to
turn from generalized rhetoric to concrete action.
The underlying belief in a competitive energy market
with independent regulation still remains the central
plank of UK energy policy today. However, the scope and
extent of state intervention in the market is arguably the
most contentious aspect of current government policy,
especially in the light of concerns about climate change
and security of supply. It remains an open question
whether a free market in energy, even if attainable, can
deliver key environmental and security objectives. Even
in the late 1980s, the Select Committee on Energy (1989),
with a Conservative majority, was calling for greater state
intervention to promote energy conservation.
Security of Supply
It is difficult to predict how energy supply and demand
and the electricity generation mix will develop over the
very long term. Growth in energy demand, the cost and
availability of fossil fuels, and the cost and availability of
p.11
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emerging low-carbon technologies contribute to this
uncertainty (BERR, 2008a: 16-17). The security of energy
supply first became a key objective of UK energy planners in response to the oil supply restrictions and price
increases imposed by the Organization of the Petroleum
Exporting Countries (OPEC) in the 1970s. These concerns
soon receded, especially as Britain then met most of its
energy needs from domestic sources of coal, oil and gas.
However, planned closures of about one-third of UK coal
stations and all of UK nuclear power stations by 2023,
combined with declining North Sea production of oil and
gas, renders Britain once again dependant on oil and gas
imports from regions of instability and at a time of rising
demand and prices.

the loss of the largest operational unit, which currently
equals 1.3GW of capacity (Sizewell B nuclear power
plant). Sources of current UK electricity generation are
shown in Table 2.

Of course, nuclear energy can be conveniently used only
to generate electricity in very large base-load stations for
distribution by a grid. Increasing reliance on nuclear power
therefore implies increasing reliance on grid electricity.
There are three elements to electricity security of supply
– capacity, diversity and a reliable supply chain.

Climate Change

Energy demand in the UK, as in other countries, fluctuates
widely: from around 20GW on a summer night to 60GW
on a cold winter evening. Nuclear reactors and large gaspowered plants currently supply the “base load” – the
20GW that the UK uses all the time. As more electricity is
required, coal burning power stations and smaller generators are brought online. In addition to reserve capacity
in some power plants, 2GW can be imported via a cable
between the UK and France and some factories have
agreements with the electricity companies to cut their
demand when the system comes under strain (in exchange
for a rebate). Three hydro “pumped storage” plants also
provide additional emergency capacity. One in North
Wales, for example, can produce 1.7GW of power for five
hours, with fifteen seconds’ notice (Monbiot, 2007: 79-81).
As well as coping with variations in demand, the electricity system must also be able to deal with sudden losses of
supply. The UK system is therefore designed to withstand
Table 2: Sources of UK Electricity Generation (2005)
Fuel type

Percentage of electricity generation

Gas

41

Coal

33

Nuclear

19

Renewable

3

Imports

2

Oil

1

Other fuels

1
Source: DTI, 2005: 15.
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While a key element in ensuring sufficient capacity is to
address future energy demand, the UK government
believes that even if it successfully implements all of its
demand-side energy efficiency measures, electricity
demand will at best remain stable. It also considers that
the new capacity requirements cannot fully be met
through renewable sources due to the different types of
generation necessary to ensure a flexible, secure mix
(BERR, 2008a: 55).

Two recent significant environmental events in the UK
were the publication of the Stern Report at the end of
2006 and the launch of a Climate Change Bill in March
2007. Sir Nicholas Stern, the former chief economist at the
World Bank was commissioned by the British government
to assess the economic implications of climate change. He
found that the global cost of a high level of warming during the twenty-first century would be between 5 and 20
percent of global GDP, while the cost of preventing it
would amount to only 1 percent (Stern, 2006).
The UK’s international and climate change strategy is
built around four main elements, as set out in the Energy
White Paper (DTI, 2007a):
• Promoting open, competitive energy markets in the
UK and abroad;
• Taking action to put a value on carbon dioxide
emissions;
• Promoting investment to accelerate the deployment
of low-carbon energy technologies; and
• Putting in place policies to improve energy efficiency.
Under the Climate Change Bill, the UK government commits itself to two binding cuts in greenhouse gas emissions: a 26-32 percent reduction (on 1990 levels) in carbon
emissions by 2020 and a 60 percent reduction by 2050. An
independent committee will decide whether the goals
have been met. Critics of the government policy argue
that such targets are too low, inadequately measured,29
29

A recent National Audit Office investigation strongly criticized the government
for using two different carbon accounting systems, which raises questions about
the credibility of the government’s approach to reducing carbon emissions. See
Vidal, John (2008). “Government figures hide scale of CO2 emissions, says report,”
The Guardian. March 17.
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and are “constantly undermined by weak resolve and
conflicting policies,” such as major planned airport and
road expansion (Monbiot, 2007: xiv).30 Similarly, energy
efficiency standards in UK houses (which consume a
quarter of the UK’s electricity) are much lower than in
many European counterparts and are not adequately
enforced. For example, when the Minister for Housing
and Planning, Yvette Cooper, was urged to introduce
proper energy efficiency standards for the refurbishment
of houses, she said that it would amount to “unnecessary
gold plating.”31 Finally, the UK’s focus on price regulation
has held back greater implementation of renewable energy
in the UK. Indeed, many of the subsidies available under
the RO and NFFO mechanisms ostensibly designed to
support the establishment of renewables, have instead
gone to nuclear (Dorfman, 2008: 45).
UK policy is also shaped by developments within the EU.
At the Spring European Council in March 2007, an EU
energy action plan was agreed upon, underpinned by a
number of ambitious climate and energy targets for 2020.32
These included unilateral targets to reduce EU greenhouse
gas emissions by 20 percent (compared to 1990), rising to
30 percent in the context of a post-2012 international
agreement; a target of 20 percent of the EU’s energy to
come from renewable sources; and a target to increase
energy efficiency by 20 percent. The Council also underlined the central role of the EU Emissions Trading Scheme
(ETS), the first multinational carbon-trading scheme, in
meeting the target to reduce emissions. The European
Commission announced detailed proposals for meeting
the renewables and emissions targets and on the future of
the EU ETS in early 2008. It also suggested that the UK’s
contribution to the 20 percent renewables target should
be to increase the share of renewables in the UK’s energy
mix from around 1.5 percent in 2008 to 15 percent by
2020. To this end, a new UK Renewable Energy Strategy
is being developed for a planned release in spring 2009.

In conclusion, the UK government now argues that the
nuclear power option has several climate change and
security of supply benefits, including low carbon emissions (thereby making a material contribution to meeting
UK emission targets), and improved security of supply
(by ensuring an increased and more diverse mix of generating technologies). It recognizes that uranium supplies
are finite but anticipates them lasting a further 85 years
based on current extraction rates (BERR, 2008a: 18, 54-58),
although critics suggest that known uranium resources
are likely to be exhausted much sooner, perhaps by 2030.33
To encourage private investors to take up the nuclear
option a major shake-up of the regulatory framework is
envisaged – as discussed next.

The UK Nuclear Regulatory Framework
“The safety and security of nuclear power is of paramount concern and we have an effective regulatory
framework in place to ensure that these risks are effectively managed and minimised.”
White Paper on Nuclear Power (BERR, 2008a: 22)
The Current Oversight and Regulatory Mix
The oversight of nuclear power stations in the UK is carried
out by a range of different regulatory bodies and agencies
at various levels of government: devolved, UK-wide, EU
and intergovernmental.
Within the UK, the main regulatory bodies are the NII, a
division of the HSE – which administers the 1965 Nuclear
Installations Act – the Environment Agency in England
and Wales and the Scottish Environment Protection
Agency in Scotland. These agencies regulate radioactive
discharges from nuclear power stations and have the
responsibility to ensure that workers, the general public
and the environment are protected against exposure to
radioactivity. Nuclear security is the responsibility of the
Office for Civil Nuclear Security (OCNS), which has been
part of the HSE since April 2007.

30

Another example is a planned new coal-fired power station at Kingsworth in
Kent, the first to be built in the UK for more than 30 years. The government is
expected to give approval for it to be built without insisting that it uses “carbon
capture and storage” technology. Although still under development, the technology could reduce carbon emissions from the power station by up to 90 percent.
Without it, the power station will be one of the UK’s largest emitters of CO2. See
Vidal, John (2008). “Energy firm wants carbon freedom at new coal-fired plant,”
The Guardian. February 1. Available at: http://www.guardian.co.uk/environment/
2008/feb/01/fossilfuels.carbonemission.
31
Yvette Cooper quoted in Brown, Paul (2008). “Energy-saving Targets Scrapped,”
The Guardian. July 18; energy efficiency regulations were first introduced in the
UK in 1985 but as at March 2006 there had not been a single prosecution for noncompliance (Warren, 2006).
32
Spring European Council conclusions, March 8-9, 2007.

The UK government is also committed (BERR, 2008a:154)
to establishing a new independent advisory body, the
Nuclear Liabilities Financing Assurance Board (NLFAB),
which will provide independent scrutiny and advice to

33

See, for example, an article by former environment minister Michael Meacher,
MP: “Bad reactions,” The Guardian. May 7.
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• The Pollution Prevention and Control Regulations
2000/Pollution Prevention and Control (Scotland)
Regulations 2000 (as amended) – covering certain
installations including, for example, combustion plant
used as auxiliary boilers and emergency stand-by
power supplies, and incinerators used to dispose of
combustible waste; and

the Secretary of State for BERR on the financial arrangements for waste management and decommissioning by
nuclear operators.
The UK nuclear regulatory framework covers safety,
security, environmental, safeguards, transportation and
waste management and decommissioning issues, as discussed in greater detail below.

• The Environmental Protection Act 1990 – covering
disposals of waste by deposit on or into land, including excavation materials arising from construction.

Safety
The NII has statutory responsibility for ensuring that there
is an adequate framework for the regulation of safety at
UK nuclear sites. This responsibility covers the licensing
and day-to-day regulation of nuclear sites and the regulation of work-related health and safety. Licensing applies
throughout the lifetime of a nuclear installation from design
and construction to eventual completion of decommissioning and site clean-up. The NII carries out inspections
of nuclear sites and periodic safety reviews.
Security
The OCNS conducts its regulatory activities on behalf of
the Secretary of State for BERR and under the authority
of the Nuclear Industries Security Regulations 2003.
OCNS also undertakes the vetting of key nuclear industry
personnel and transportation plans for nuclear materials.
Civil nuclear operators must agree site security plans
with the OCNS, covering physical protection features
(such as fencing, CCTV and turnstile access, the roles of
security guards and the Civil Nuclear Constabulary (CNC)
– an armed police force tasked with protection of nuclear
material and nuclear sites), the protection of proliferationsensitive data and technologies and the trustworthiness
of the individuals with access to them.
Environmental Regulation

Nuclear Safeguards
Nuclear safeguards aim to verify that states comply with
their international obligations not to use nuclear materials
in nuclear weapons programs. The 1968 Non-Proliferation
Treaty (NPT) includes requirements for the application of
safeguards by the International Atomic Energy Agency
(IAEA). Similarly, the Treaty Establishing the European
Atomic Energy Community (the Euratom Treaty) includes
requirements for the application of safeguards by the
European Commission. Nuclear operators are required to
provide the European Commission with design information on installations and accountancy reports for nuclear
materials, and the Commission’s inspectors are meant to
have access at all times to all civil nuclear places, data and
personnel in order to verify the safeguards information.34
Responsibility for overseeing compliance with the UK
commitment to these regimes belongs to the UK
Safeguards Office (UKSO), which is part of the Nuclear
Directorate of the HSE. It does this by (BERR, 2008a:185):

The Environment Agency and the Scottish Environment
Protection Agency are the principal environmental regulators in England and Wales and in Scotland respectively.
They have a number of regulatory roles in relation to
nuclear sites, as legislated by:

• Working with the UK nuclear industry and others
with safeguards reporting requirements, and safeguards inspectors from the European Commission
and the IAEA, to make sure that the safeguards
measures applied are both effective and efficient;

• The Radioactive Substances Act 1993 – covering disposals, including discharges to air, water and land,
of radioactive wastes off or on nuclear sites;

• Ensuring that safeguards measures do not place
unreasonable demands on, or result in unnecessary
commercial disadvantage to the UK organisations
involved;

• The Water Resources Act 1991 – covering abstraction
from, and discharges to controlled waters (inland
and marine surface waters, and groundwater);
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Additionally in England and Wales, local authorities or
the Environment Agency usually take responsibility for
flood defences. However, at nuclear sites operators take
direct responsibility for their local flood defences as part
of their safety obligations.

34

In 2004, the European Commission launched legal proceedings against the UK
for failing to provide proper access over a five-year period for nuclear inspections
to an area of Sellafield nuclear plant know as “pond B30.” “EC Court Challenge
to Sellafield.” BBC News Online. September 3, 2004.
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• Helping to negotiate facility-specific safeguards
reporting and inspection arrangements with the
European Commission and/or the IAEA;
• Assisting UK operators, especially those unfamiliar
with the subject, in meeting safeguards requirements;
• Implementing the UK’s Additional Protocol; and
• Providing support to safeguards officials in BERR on
safeguards policy issues that arise from the work of
HSE (UKSO).
BERR is responsible for the UK government input into
the development of the international nuclear safeguards
regimes.
Transportation of Nuclear Materials
Spent fuel from UK power stations is transported in specially designed flasks by rail, while spent fuel from overseas is carried by specially equipped ships. The UK has
a number of international obligations and commitments
in relation to transportation of nuclear and radioactive
materials, including three European Directives35 and the
IAEA’s Standard for the Safe Transport of Radioactive
Material. The security for the transportation of nuclear
material is regulated by the OCNS, which also receives
terrorist threat intelligence briefings. The Department for
Transport under The Carriage of Dangerous Goods and
the Use of Transportable Pressure Equipment Regulations
2007, regulates the safety of nuclear transport (and security
of less sensitive nuclear material). The UK is a party to
the 1980 Convention on the Physical Protection of
Nuclear Material,36 which it ratified on September 6, 1991,
and the 2005 amendment.
Waste Management and Decommissioning
Between 1978 and 2004, the UK government was advised
on nuclear waste matters by the Radioactive Waste
Management Advisory Committee, replaced in 2004 by
another “independent”37 Committee on Radioactive Waste
Management (CoRWM). This new committee, described
by the government as an “Advisory Non-Departmental
Public Body” (BERR, 2008a: 186), was charged with again

reviewing the options for long-term storage and disposal
of high- and medium-level radioactive wastes.
At the end of 2001 the government announced that it
would set up a new authority to handle “the clean-up of
the legacy created by the early years of Britain’s military
and civil nuclear programs.” In 2002 the DTI published a
White Paper, Managing the Nuclear Legacy (DTI, 2002) and
the NDA was eventually set up and funded under the
2004 Energy Act. It is charged with cleaning up the UK’s
legacy of nuclear wastes on 20 sites, including 39 reactors
and five fuel reprocessing plants, as well as other fuel
cycle and research facilities. These were the responsibility
of BNG (the decommissioning and clean-up arm of BNFL)
and the UKAEA, but in April 2005 NDA took over all
designated liabilities and assets from those bodies.
As discussed in section 2, BNG became manager and
contractor to the NDA.
Proposed Deregulation: Facilitating New Nuclear Build
The government believes it is important to further revise
the regulatory framework in order to “give confidence to
investors” that might be considering financing new nuclear
build. Proposals for action “designed to reduce the regulatory and planning risk associated with investing in new
nuclear power stations,” especially in the pre-construction
period, were set out in the White Paper on Nuclear Power
(BERR, 2008a: 34-35). These include two major sets of reforms:
Improving the Planning System for Major Electricity
Generating Stations
The intention is to establish a framework for “development consent” for new electricity generating stations
(including nuclear power stations) in England and Wales
(Scotland has opted out – see section 6), that gives full
weight to policy and regulatory issues that have already
been subject to debate and consultation at a national level.
This could take the form of a National Policy Statement,
consistent with proposed planning reforms (DEFRA,
2007) that entail:
• Running an SSA process to develop criteria for determining the suitability of sites for new nuclear power
stations and taking further the consideration of the
high-level environmental impacts of new nuclear
power stations through a formal Strategic Environmental Assessment (SEA) in accordance with the EU
SEA Directive38 – although applicants for specific

35

Council Directive 94/55/EC of November 21,1994 on the approximation of the
laws of Member States with regards to the transport of dangerous goods by road;
Council Directive 96/49/EC of July 23, 1996 on the approximation of the laws of
Member States with regards to the transport of dangerous goods by rail; and
Council Directive 86/618/Euratom of 27 November 1989 on informing the general
public about health protection measures to be applied and steps to be taken in the
event of a radiological accident.
36
See http://www.iaea.org/Publications/Documents/Conventions/cppnm.html.
37
For a skeptical view on the independence of CoRWM see http://www.nuclearspin.org/index.php/CoRWM.

38

Directive 2001/42/EC of June 27, 2001 on the assessment of the effects of certain
plans and programs on the environment (O.J. L197, 21.7.2001: 30).
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Table 3: SSA Proposed Criteria

proposals would still need to carry out a full
Environmental Impact Assessment (EIA);

Criteria related to nuclear safety

Status

• Running a process of “Justification” (in accordance
with the Justification of Practices Involving Ionizing
Radiation Regulations 2004), to test whether the economic, social or other benefits of specific new
nuclear power technologies outweigh the health
detriments; and

1.1

Seismic risk (vibratory ground motion)

Exclusionary

1.2

Capable faulting

Exclusionary

1.4

Flooding

Discretionary

1.5

Tsunami, storm surge and coastal processes

Discretionary

1.7

Proximity to hazardous industrial facilities
and operations

Discretionary

1.8

Proximity to civil aircraft movements

Discretionary

• Assisting the nuclear regulators to pursue a process
of Generic Design Assessment (GDA) or “pre-licensing” of industry-preferred designs of nuclear power
reactors to complement the existing site-specific
licensing process. This would consist of an assessment
of the safety and security of power station designs and
their radiological discharges to the environment (see
further discussion in section 5).

1.10

Demographics

Exclusionary

1.12

Proximity to military activities

Exclusionary and
Discretionary

Under the SSA process, third parties will be invited to
nominate potentially suitable sites, that will be assessed
against siting criteria developed and consulted on by
government. A list of the SSA criteria was published in
summary draft in June 2008 together with an assessment
timetable (BERR, 2008b). These formed the basis of a consultation document published on July 22, 2008 (BERR,
2008c), together with a study of the potential environmental and sustainability effects of the siting criteria (BERR,
2008d). The consultation will run until November 11, 2008.
Three types of criteria are outlined in the consultation
document: exclusionary, discretionary (as shown in Table
3) and local. Exclusionary criteria are those criteria that
for safety, regulatory, environmental or other reasons will
categorically exclude a site from further consideration in
the SSA. Discretionary criteria are those criteria (such as
flood risk, proximity to protected sites or access to suitable
cooling) that the government considers, either singly or
in combination, to make a site unsuitable for a new
nuclear power station but which need to be considered in
order to come to a conclusion as to the site’s strategic suitability. Local criteria will be assessed as part of detailed
site-specific investigations and data.
The proposed SEA will consider the high level environmental impacts of applying the SSA criteria. However,
the initial environmental study (published alongside the
SSA criteria consultation) found that the discretionary
nature of some of the criteria mean that “adverse environmental and sustainability impacts cannot be wholly
ruled out” (BERR, 2008d: 5).

Criteria related to environmental protection
2.1

Internationally designated sites of
ecological importance

Discretionary

2.2

Nationally designated sites of
ecological importance

Discretionary

Criteria related to societal issues
3.2

Areas of amenity, cultural heritage and
landscape value

Discretionary

Criteria related to operational requirements
4.1

Size of site to accommodate construction,
operation and decommissioning

Discretionary

4.2

Access to suitable sources of cooling

Discretionary

Source: BERR, 2008b: 8.

Some planning reforms are proving controversial, especially the proposal for a new independent Infrastructure
Planning Commission that would decide on all new
nuclear power stations, road schemes and airport runway extensions. The government has already made a
number of concessions in order to try and smooth passage of the draft Planning Bill. First, MPs are to be given
the opportunity to vote on new national infrastructure
strategies, including nuclear energy, before referral to the
Commission for decision. The strategy on nuclear power
stations will say how many will be required, where they
will be sited and how much they will cost. Second, people whose homes could be blighted by such developments will automatically have the right to compensation.
In the nuclear context, however, the cost of this concession is likely to be marginal, especially if the new nuclear
power stations are built at existing sites.39
Increasing Transparency and Certainty in Liability Costs
The government is committed to “delivering legislative
arrangements to ensure that operators meet their full
decommissioning costs and their full share of waste management and disposal costs.” Currently, nuclear operators

39

Hencke, David (2008). “MPs get veto on nuclear power, motorway and airport
schemes,” The Guardian. May 30.
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have to maintain insurance or other financial security to
cover liability for personal injury and property damage
under the Nuclear Installations Act 1965.40 The government intends to consult on amending this Act to include
“new heads of liability, such as the cost of measures of
reinstatement of impaired environment” (BERR, 2008a: 65).
The requirement for insurance or other financial security
will also then be extended to cover these new liabilities.
Certain potential liabilities associated with nuclear
events are expected to continue to fall to the government,
as set out in its May 2007 consultation document (DTI,
2007b: 61-62).
Any changes are expected to enhance both investor confidence (by giving greater certainty about how they will
be expected to meet their liabilities) and taxpayer protection (by ensuring that private sector operators of nuclear
power stations securely accumulate the funds needed to
meet the full costs of decommissioning and waste management). A number of experts from the nuclear, insurance
and banking industries will be invited by the government
to sit in on a NLFAB, which will monitor the companies’
decommissioning funds.41 This new legislative arrangement
would need to be agreed upon before proposals for new
nuclear power stations could proceed.
Conclusions
The four decades of nuclear power in the UK have seen a
transition from self-regulation (through the UKAEA) to
institutional regulation (via the NII) to the current complex
mix of regulatory and advisory bodies. The UK government believes that the regulatory process is capable of
overseeing existing facilities as well as any new nuclear
power stations irrespective of who owns and operates
them. A recent review by the IAEA concluded that the
HSE’s regulatory arrangements are mature and transparent, with highly trained and experienced inspectors
(IAEA, 2006).
To strengthen the UK’s regulatory regime, the government has authorized the HSE to increase the salary levels
of its nuclear inspectors to ensure that it can “recruit staff
of the necessary calibre” (BERR, 2008a: 22), but nonethe-

less concludes that, “Whilst there can be no room for
complacency, the UK has a strong safety record with no
events relating to a civil nuclear power station with offsite consequences or where all the safety barriers that are
an inherent part of the design were breached” (BERR,
2008a: 75).

UK Nuclear Fuel Cycle
From the outset, the UK has sought to be self-sufficient in
conversion, enrichment, fuel fabrication, reactor design,
reprocessing and waste treatment. Uranium is imported.
Each stage of the UK’s nuclear fuel cycle and its current
status is discussed below.
Fuel Supplies
The UK currently relies on imports of uranium (mostly
from Australia) for its existing nuclear power stations.
The NDA owns around 51,000 tonnes of uranium, which
could be converted into uranium-based fuel or could be
combined with the UK’s 86.5 tonnes of plutonium and
used to make MOX fuel. A recent report commissioned
for the NDA (2007), estimates that the UK stocks of uranium and plutonium could fuel up to three 1,000-MW
reactors for 60 years.
In addition, the government White Paper on the Future
of Nuclear Power (BERR, 2008a: 29) cites a number of
“authoritative reports” (including House of Commons
Trade and Industry Committee, 2006; Euratom Supply
Agency, 2007; World Energy Council, 2007; and IEA 2007) as
evidence that sufficient imports of uranium will be available to fuel a new UK program of nuclear power stations.
Conversion, Enrichment and Fuel Fabrication
A uranium conversion plant producing 6,000 tonnes per
year operates at Springfields in Lancashire and is managed
by Westinghouse under contract to the NDA. In 2005, the
Canadian corporation, Cameco (the world’s largest uranium producer) signed a 10-year agreement for the supply
of conversion services from the Springfield plant. With
feed from Cameco’s Blind River refinery in Ontario, the
agreement is expected to utilize over 80 percent of the
uranium conversion capacity at Springfields.

40

This implements the special international regime set out in the Paris
Convention on Third Party Liability in the Field of Nuclear Energy of July 29, 1960
and the Brussels Supplementary Convention of January 31, 1963 regulating liability
for personal injury and third party property damage caused by incidents involving
nuclear matter in the course of carriage to or from, or on a licensed site.
41
Bream, Rebecca (2008). “Companies to foot nuclear clean-up bill,” Financial
Times. February 22. Available at: http://www.ft.com/cms/s/0/70bd3824-e0d4-11dcb0d7-0000779fd2ac.html.

The European energy company Urenco (which is part
owned by the British government, although its 33 percent stake is up for sale) undertakes enrichment at the
Capenhurst site near Chester in the north-west of England.
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Parts of the site dating back to 1976 were originally used
to enrich uranium for military purposes. The site currently
operates three plants based on the gas centrifuge process
for producing enriched uranium and employs around
300 people.
Fuel fabrication of Magnox, AGR and PWR fuel is undertaken at Springfields, while additional PWR fuel is bought
on the open market. The last batch of Magnox fuel was
made in 2007 and will be loaded in 2009-2010. MOX fuel
fabrication for export is undertaken at the Sellafield
MOX plant.
Reactor Designs
The global nuclear industry classifies its reactors according
to “generations.” There are no Generation I reactors in
operation today anywhere in the world, although the UK
was the last to close theirs, and was still operating eight
of these Magnox (the name is derived from the magnesium alloy casing surrounding the fuel rod) plants as
recently as 2004. Britain also specialized in two unusual
Generation II reactor designs, both of which are still currently in use: an upgraded Magnox air cooled-graphitemoderated, natural uranium reactor, and the AGR. Neither
of these two designs included secondary containment
vessels, so both have a potential for large radioactive
releases (Caldicott, 2006: 117). The third type of reactor
currently in use in the UK, of which there is only one, the
PWR, is also a second-generation reactor.42
Magnox Reactors
The first eight Magnox reactors (Generation I) were small
prototypes and initially dual-purpose, combining power
generation with plutonium production for military purposes. When the latter function was taken over by other
facilities at Windscale (later renamed Sellafield), these
Magnox reactors were reconfigured to provide only
power. Subsequent Magnox reactors (Generation II) were
progressively scaled up and optimized for continuous
electricity production. Twenty-six were built in the UK,
two were sold to Japan and Italy, and similar units were
built in France. Originally licensed for 30 years, some were
extended to 50 years, although the last four in operation
– two each at Wylfa and Oldbury – are due to close by
2011 and 2008 respectively.

AGR
The AGR is based on a prototype developed at Windscale
in 1962 and adopted two years later as the UK standard.
Graphite moderated and carbon dioxide-cooled, they use
enriched oxide fuel that is burned at low levels (relative
to LWR fuel). Fourteen were built at seven sites from
1976-1989. Each pair was a unique design so there was little
standardization, and operational problems were significant. Like the Magnox units, they were designed and built
for the CEGB by private industrial nuclear power consortia
as complete power stations. Some of the construction delays
beggar belief. The AGR power station Dungeness B, for
example, took 22 years before producing any power
(Myddelton, 2007: 95).
In 2006 British Energy closed four AGRs on account of
boiler degradation in the non-nuclear part of the plants
and approval was only given to restart them in May 2007
(operating at about 60 percent capacity). In December 2007
the company announced that it was investing £90 million
on a five-year life extension for these four units (which
would keep them operating until 2016) with a further
extension to be considered in 2013. Life extensions for
other AGR plants are to be considered at least three years
before the scheduled closure of each unit. However, further
corrosion problems were found in the structures of two
other AGRs towards the end of 2007 and these, plus two
similar plants were closed pending fuller assessment.43
The technical problems continued into 2008, with 10 of
British Energy’s 16 plants out of action in May 2008
(including its PWR, discussed below).44
PWR
In 1978 the decision was made to build an initial PWR at
Sizewell B in Suffolk and the resulting Westinghouse
reactor started up in 1995. It is typical of much of the current global fleet, but newer and more complex than most
PWRs using water as both coolant and moderator. Water
is pumped under high pressure (to prevent boiling)
through the core of the reactor, reaching a high temperature. It is then used to boil other water in a separate circuit
to make steam.

43

42

This discussion on UK reactor designs draws heavily on information on the
World Nuclear Association’s briefing “Nuclear Power in the United Kingdom,”
January 2008. Available at: http://www.world-nuclear.org/info/inf84.html.
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Fast Breeder Reactors

The Generic Design Assessment (GDA)

The UKAEA operated a fast neutron (breeder) reactor
program at Dounreay in Scotland, from 1957 until the
government withdrew financial support in 1994. Three
reactors were constructed, two of them fast breeders and
the third a heavy water moderated research reactor used
to test materials for the program. Fabrication and reprocessing facilities were also constructed on site. All the
facilities at the site are now closed. Decommissioning and
clean-up is scheduled to bring the site to an “interim care
and surveillance state” by 2036 and a “brownfield site” (to
enable re-use) by 2336, at an estimated cost of £2.9 billion.

As discussed in Section 4, the UK government proposed
a GDA (or pre-licensing) process to at least give the
appearance of “competition” in the market for new
nuclear reactors (Dorfman, 2008: 46). Having invited
applications on a “contingent basis” during the consultation period, four applications were received:
• From the French energy companies, Areva and EDF
for the European Pressurized-water Reactor (EPR), a
new Generation III 1,660 MW PWR, one of which is
currently under construction in Finland, with another
plant planned in Normandy, France;46

Generation III and IV Reactors and Future
UK Reactor Designs

• From Westinghouse Electric Company for the AP1000,
a 1,117 MW PWR with passive safety systems and
extensive plant simplifications that are said to improve
plant operation and maintenance while reducing
construction cost (although these cost-cutting features
mean that it has no secondary containment)47 – the
company secured a US contract in April 2008 to build
two of these reactors for an estimated $13bn (£7bn);48

The Generation III reactors are generally modifications of
the light water Generation II reactors. Only three commercial Generation III reactors are in operation in the
world at present (in Japan) with another under construction (in Finland). However, four of these “new” reactor
designs have been certified for use in the United States. A
number of potential sites are under consideration for the
construction of at least two of these. About 20 additional
designs for Generation III reactors are also under development (Greenpeace International, 2005). While the UK
does not have any Generation III reactors currently under
development, it did develop a prototype of the Pebble
Bed Modular Reactor (PBMR) in the late 1980s. A hightemperature, gas-cooled reactor, the PBMR operates at
900 degrees centigrade and is cooled by helium gas
circulating at high pressure (Caldicott, 2006: 119-121).
Generation IV reactors are “revolutionary” in that they
rely on fuel and plant that have not yet been tested. For
example, many of these designs require metals to resist
corrosion levels far in advance of those experienced to
date. There are also demands, especially in the United
States, for Generation IV reactors to “close” the nuclear fuel
cycle (see discussion on reprocessing below). Britain is part
of the Generation IV International Forum, a group of countries chartered since July 2001 to lead the collaborative
efforts to develop next generation nuclear energy systems.
There are currently 12 countries involved, plus Euratom.45

• From GE-Hitachi, for the Economic Simplified
Standard Boiling Water Reactor (ESBWR) a 1,55 MW
Generation III+ reactor incorporating simplified
design features and fewer components, which is
claimed would allow faster construction, lower
operating costs and enhanced safety;49 and
• From Atomic Energy of Canada for the Advanced
CANDU Reactor (ACR) 1000 Limited (AECL) – an
evolutionary, Generation III+, 1,085 MW class heavy
water reactor, which is designed for a 2016 in-service
date, with extensive pre-licensing review and feedback from Canadian regulators.50
Britain’s largest defence contractor, BAE Systems, is also
looking to break into the civil nuclear market and claims
to have had talks with “at least one” of the four companies
that have submitted proposals.51 BAE Systems sees the
civil nuclear program as both a business opportunity and
a means to protect its core capability in building nuclear

46

For further details, see the company website: http://www.areva.com.
See the company fact sheet: http://www.energetics.com/pdfs/nuclear/ap1000.pdf.
48
Macalister, Terry (2008).”Westinghouse wins first US nuclear deal in 30 years,”
The Guardian. April 10.
49
For further details, see http://www.gehgenericdesignassessment.co.uk/document_
download.jsp.
50
For further details, see http://www.aecl.ca/Reactors/ACR-1000.htm.
51
Pfeifer, Sylvia (2008). “Civil role beckons for nuclear expertise,” Financial Times.
April 23.
47
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The twelve countries are: Argentina, Brazil, Canada, France, Japan, Korea, South
Africa, Switzerland, UK, and US. For further details see: http://www.gen-4.org/. In
February 2008, the UK also joined the US-led Global Nuclear Energy Partnership
(GNEP), although the significance of this is unclear since, other than signing the
Statement of Principles, nothing is currently being asked of member states. See
http://www.eurekalert.org/features/doe/2008-02/ddoe-udo022908.php.
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submarines. The UK aircraft engine maker, Rolls-Royce,
also announced similar plans to spin off from nuclear
submarines into the civil nuclear market, and is said to be
working on projects with both Areva and Westinghouse.52
These moves revive the prospect, albeit unlikely, of a
return to stronger synergies between the civil and military
nuclear sectors in Britain.

heavy metals. There are two broad options – either the
spent fuel can be stored with a view to disposal or it can
be reprocessed into its separate components. In theory,
reprocessing reduces the amount of fresh uranium that
has to be mined, so extending the lifetime of uranium
reserves and also cutting the volume of highly radioactive material for eventual disposal.

On July 5, 2007, BERR announced that all four applicants
(none of whose designs are proven commercially) had
met the criteria set down in the consultation document.
In August 2007 the UK regulatory agencies – the NII,
OCNS and the Environment Agency – commenced the
initial stages of the GDA for all four designs.53 Steps 1 and
2, a preparatory stage and a safety overview, have already
been completed, and the HSE and the Environment
Agency jointly announced in March 2008 that they had
provisionally reviewed all four designs and could find no
fault with them.54 Subsequently, the Canadian ACR1000
was withdrawn from the GDA process. The official explanation was that the company wanted to focus on the
Canadian market, although it was always anticipated
that no more than three designs would proceed to the
next phase, in part because of resource constraints among
the regulators.

But this “plutonium economy” also involves the use of
chemicals and reprocessing plants that become contaminated with radioactivity, causes emission of radioactive
materials into the environment, and is expensive. It also
produces plutonium which can be used in nuclear
weapons – and, indeed, this was the initial rationale for
most reprocessing programs. It was also initially assumed
that plutonium would be needed to fuel a growing number
of fast breeder reactors, but this has not proved to be the
case due to technical complications and excessive costs with
these reactors. Instead, the industry goal has switched to
the conversion of plutonium into MOX fuel, which can be
used in PWRs as an alternative to fresh uranium fuel.
Several countries have licensed reactors to use MOX fuel,
notably in France where over 20 reactors operate in this way.

On June 12, 2008, HSE and the Environment Agency
announced that they were starting the next, more
detailed assessment stage of the GDA process – referred
to by HSE as Step 3 – for the remaining three designs.
This third phase is expected to run until 2010-2011.
The ultimate aim is to sanction designs that are most
capable of being licensed and operational in the UK within
the 2016-2022 timeframe (BERR, 2008a: 144-146). Informed
opinion suggests that the French EPR with its relatively
recognizable design will emerge as the “only show in
town” (Dorfman, 2008: 48), especially given the March
2008 announcement of Anglo-French nuclear cooperation.
Reprocessing of Spent Fuel
“Spent” nuclear fuel consists of about 96 percent unused
uranium, one percent plutonium and about three percent
highly active waste products (“fission products”) and

52

Bream, Rebecca (2008). “Rolls-Royce plans civil nuclear expansion,” Financial
Times. July 16.
53
A new website has been set up jointly by HSE and the Environment Agency
which gives information on the new reactor assessment process. Available at:
http://www.hse.gov.uk/newreactors/index.htm.
54
The regulators have published a series of reports on the initial assessment of
the four designs. Available at: http://www.hse.gov.uk/newreactors/assessmentreports.htm#ArevaEDF.
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The UK is one of a small group of countries, France being
the main competitor that offers a reprocessing service to
other countries through BNFL’s facility at Sellafield. In all
contracts signed with BNFL since 1976, the country that
owns the fuel is supposed to take back (and store) all
waste products, as well as the reusable uranium and plutonium. The fact that this is not done is symptomatic of
the UK reprocessing story: a lesson in nuclear hubris and
over-confidence of the highest magnitude.
Sellafield houses two state-owned reprocessing works
and a MOX plant. Britain first began reprocessing spent
Magnox fuel at a plant in Windscale/Sellafield in the mid1960s, partly since this fuel could not be stored indefinitely because of corrosion problems. Although the plant
is due to shut down in 2012 after closure of the last
Magnox reactors, reprocessing is currently behind schedule and it may need to be kept open longer. The NDA’s
2005 three-year plan had expected 2,520 tonnes of fuel to
be processed but the facility only managed 1,230 tonnes.55
In the 1970s, the grand vision of the UK nuclear establishment was of a different order: the vision of a “plutonium
economy” that would fuel a new generation of fast breeder
reactors to supply the majority of Britain’s energy needs.
Contracts to reprocess 1,500 tonnes of oxide fuel were
55

Milner, Mark and Terry Macalister (2008). “Shutdowns and plunging profits
cast doubt on nuclear future,” The Guardian. May 29.
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Box 2: The Sellafield Complex: An Ongoing Technical and Financial Disaster
Vitrification and evaporator plants

acknowledged as a major operational lapse. The NDA also fined
BNG £2 million for failing to meet safety standards. Soon after reopening in late 2007 the plant was closed again, in February 2008,
and received a damning report from the NII, which described
safety procedures at THORP as “not fully adequate.”58

For more than 40 years HLW has been stored at Sellafield in liquid
form in special tanks. In 1990, a £240 million plant was built to
convert 1,355 cubic metres of this liquid waste, which requires
constant stirring and cooling to stop radioactive elements combining and causing an explosive reaction, into 8,000 much safer
glass blocks. Because of technical difficulties and a growing backlog of waste, another vitrification plant was built (at a cost of £320
million) and came on line in 2003. Overall in its first 11 years the
vitrification plant throughput should have been 6,600 glass blocks
or “cans,” but it only made 2,400. In the subsequent five years to
March 2008, 4,500 cans of vitrified waste should have been produced, but the total was only 1,956. To compound matter, the
three evaporators (which concentrate the liquid so that it can be
stored in readiness for turning into glass blocks) have also not
worked properly and a fourth has been ordered at a cost of £90
million, but will not be completed until 2011. The NII continues to
express concern at the failures of the vitrification and evaporator
plants (Paul Brown, 2008: 9-13).

THORP is now well behind its reprocessing schedule, having
reprocessed only half of the 2,160 tonnes of AGR fuel that it is
contracted to reprocess. As of mid-2007, 1,500 tonnes of AGR fuel
was scheduled to be reprocessed at the plant, and an additional
4,500 tonnes arising to the end of the AGR operating lifetimes was
due to be stored. THORP could also reprocess the 1,000 tonnes of
fuel from the PWR at Sizewelll B, but has not been contracted to
do so.59
SMP
Although construction of the SMP was meant to cost £265 million,
that rose to £490 million by 2004, according to the National Audit
Office. The MOX activities were further discredited when Japan
sent back fuel made in a demonstration facility following the falsification of quality-control documents. The return of the fuel cost
the British taxpayer £113 million, while overall the SMP accumulated losses of £600 million by 2004.60 In February 2008, the energy
minister Malcolm Wicks admitted in parliament that the plant
had only produced 2.6 tonnes in 2007 and a total of 5.2 tonnes
since it opened in 2001, despite promises it would produce 120
tonnes a year.61

THORP
Designed to deal with spent fuel from Britain’s AGRs and PWRs
elsewhere in the world, the government claimed in 1990 that the
plant would make £500 million profit for the UK economy by
reprocessing 7,000 tonnes of fuel in the first 10 years. However, it
dealt with only 5,729 tonnes in its first 11 years56 and has experienced a series of technical problems, the most serious in May 2005
when a substantial leakage of radioactive spent fuel led to the
plant’s closure for two years. BNG was fined £500,000 in October
2006 for what the Chief Inspector of nuclear installations

negotiated with Japan and Germany, among others. To
carry out the work BNFL set out a £1.2 billion plan to build
THORP at Sellafield. Despite huge controversy, construction went ahead in the 1980s, but the economic justification
proved illusory. As William Walker (1999: 137) concluded
in his study of THORP:
One of Britain’s largest facilities was being turned on to
provide plutonium that was no longer needed or wanted, and
whose stockpiling was considered by many to endanger
international security.
In the mid-1990s, with a decision pending on whether to
make the plant operational (and the construction costs
having almost doubled to £2.3 billion)57, the goal posts were

56
57

Ibid.
Ibid.

The combined annual cost of subsidising the Sellafield complex
has been estimated at £100 for every taxpayer in the country or £3
billion in total (Paul Brown, 2008: 4).

moved from reprocessing for fast breeders to a MOX program. BNFL/BNG constructed a MOX facility adjacent to
THORP (Walker, 1999: 117). Neither of these two facilities
works as they were meant to and both have experienced
huge technical problems and cost overruns, as has the
entire Sellafield complex (see Box 2). Slow progress in
reprocessing has also caused a huge backlog of spent fuel
and a major storage issue at Sellafield.
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• Intermediate-level waste (ILW), which consists of solid
and liquid materials from nuclear power stations and
from fuel reprocessing; and

A June 2007 report (NDA, 2007) focused on the three
options for dealing with the 100 tonnes of reactor-grade
plutonium and 60,000 tonnes reprocessed and depleted
uranium62 that will be need to be managed by 2012. The
three options are:
• Treating the materials as wastes destined for deep
geological disposal;
• Long-term storage; or
• Using them as fuel (or selling for this purpose)-the
energy content is enough to run 3 GW of new PWR
reactors for 60 years, or 12 GW of fast reactors for
700 years.
The NDA report makes no recommendations but notes
that the waste option provides the lowest undiscounted
cost. However, the Royal Society (2007), the UK’s national
academy of science, recommended in a separate study
that the 100 tonnes of plutonium be used as MOX fuel.
This would either be burnt in the proposed new generation
of nuclear power stations, or, if there is no new nuclear
build, by burning some in a modified Sizewell B and converting and storing the rest as MOX fuel pellets in a deep
underground repository.
The French company Areva (which is part of the NMP
consortium that will soon be running and cleaning up
Sellafield and is also one of the leading contenders in the
GDA process for the new nuclear build) also favours this
approach, but wants to build a new MOX plant at Sellafield
modelled on the one at its Melox plant near Avignon.63
For the proposed new nuclear power stations, the UK
government, while not favouring reprocessing of the
spent fuel, does not rule it out in the future:
Our view remains that in the absence of any proposals from
industry, new nuclear power stations built in the UK should
proceed on the basis that spent fuel will not be reprocessed.
(BERR, 2008a: 30).
Waste Management and Decommissioning
Radioactive waste is categorized into three types of waste
according to the levels of radiation it contains:
• Low-level waste (LLW), which includes items that
might be contaminated with traces of radioactive
materials such as used protective clothing;

• High-level waste (HLW), which is the concentrated
waste produced when nuclear fuel is reprocessed.
Until 1982 some LLW and ILW were disposed of in deep
ocean sites. In 1993 the government accepted an international ban on this and currently all UK nuclear waste is
stored on the surface in managed, monitored and retrievable form. The industry is confident it can continue to be
safely stored in this way for many decades, although
there are growing doubts as to the storage capacity for
HLW at Sellafield (Brown, 2008: 19-23). Different storage
solutions apply to the different categories of waste:
• LLW is compacted and stored in drums and placed
in engineered storage, mostly at Drigg, near Sellafield;
• ILW is similarly stored in stainless steel containers
and placed in engineered storage, at the site where it
is produced; and
• HLW nearly all arises at Sellafield where it is stored
in liquid form in stainless steel tanks before vitrification (turned into glass blocks) and encapsulation
into welded stainless steel containers.
In 2004, the newly established CoRWM was charged with
again reviewing the options for long-term storage and
disposal of high-activity wastes. After three years’ consultation with stakeholders it recommended deep geological
disposal as the “best available approach” for the long-term
management of Britain’s 470,000 cubic metres of HLW
and ILW, despite the fact it was the same solution the
government had already rejected three times over the last
30 years.64 It also explored the implications of possibly
treating plutonium and depleted uranium as wastes, and
of possibly abandoning any reprocessing of used fuel
(CoRWM, 2006).
CoRWM also recommended that the repository location
should be on the basis of community agreement, with
incentives provided to encourage volunteers. It acknowledged that actually commissioning a repository could take
decades. The government accepted CoRWM’s key recommendations and new members of CoRWM were then
appointed in October 2007 to give continuing advice on
implementing them. As part of its work CoRWM also put
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The uranium is of three kinds: UF6 depleted uranium tails from enrichment
(25,000t), Magnox depleted uranium from reprocessing Magnox used fuel (30,000t)
and normal reprocessed uranium from reprocessing oxide fuels (5000t).
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Bream, Rebecca (2008). “Push for ‘closed cycle’ reprocessing,” Financial Times.
June 9.
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In 1997, for example, the UK government refused permission for UK Nirex Ltd
to construct an underground rock laboratory to investigate the suitability of strata
near Sellafield for deep geological disposal.
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Table 4: UK Radioactive Waste and Materials Inventory, 2007
Materials

Packaged Volumn
Notes

Cubic Metres

HLW

1, 2, 3, 5

1,400

ILW

1, 2, 5

LLW (not 1, 2, 5
for LLWR)
Spent
nuclear
fuel

1, 4, 5

Radioactivity (At April 1, 2040)
%

%

0.3%

36,000,000

41.3%

364,000

76.3%

2,200,000

2.5%

17,000

3.6%

<100

0.0%

11,200

2.3%

45,000,000

Plutonium

1, 4, 5

3,300

0.7%

Uranium

1, 4, 5

80,000

16.8%

Total

Terabequerels

476,900

100

51.6%

4,000,000

4.6%

3,000

0.0%

87,200,000

100

Source: DEFRA, 2008a: 20.

together an indicative “Baseline Inventory” of higher activity wastes for geological disposal – as shown in Table 4.
However, the Scottish Executive announced on June 25,
2007 that it did not endorse the decision by the UK
government and other Devolved Administrations to seek
to develop a geological disposal facility and instead
declared its support for long-term “near surface near
site” storage facilities.
The specific problems associated with decommissioning
power reactors are discussed in Appendix B, but estimates
of the total overall cost of civilian nuclear clean-up in the
UK have now reached £73 billion. The Sellafield and
Drigg sites represent about half of that estimated cost, the
Magnox reactors about a quarter and Dounreay about a
tenth. The rest is split across other UKAEA sites. The
waste management portion is slightly greater than the
decommissioning share. The NDA has an annual budget
of £2.8 billion per year, with over £1 billion of this offset
by operational revenue. In February 2008, however, the
NDA had to seek a further £400 million funding top-up
from the government, partly because its commercial
income was not as high as expected. A subsequent report
by the cross-party business and enterprise committee of
MPs in April 2008 described the current funding model
as “unsustainable,” adding:

In April 2007, the NDA established the Radioactive Waste
Management Directorate to devise “a safe, environmentally sound, publicly acceptable, geological disposal solution” for the UK’s HLW and some ILW, both civil and military. This could eventually develop into the site licence
company and implement geological disposal (expected
to cost £7.5 billion from conception to closure in 2100)
once a suitable repository site has been selected with
public participation.
To this end, the government launched a new consultation
in June 2007 called “Managing Radioactive Waste Safely:
A framework for implementing geological disposal”
(DEFRA, 2007). The consultation, which included “partnerships with potential host communities that allow issues
and opportunities to be fully discussed and evaluated”
closed at the beginning of November 2007. An analysis
and summary of the responses was published in January
this year (DEFRA, 2008). Overall the analysis suggests
that there was general agreement with the government’s
proposals, including that of seeking a voluntarism and
partnership approach, although there continues to be
some opposition to geological disposal more generally.
In June 2008, the government issued a new White Paper,
Managing Radioactive Waste Safely: A Framework for Implementing Geological Disposal (DEFRA, 2008a), setting out
the implementation framework for delivering geological
disposal of the UK’s higher-level radioactive waste. Such
facilities could take some decades to complete, but are
expected to provide the means to dispose of both legacy
and new waste. In summary, the White Paper:
• Keeps open the option of “extended retrievability”
of the waste in the planning, design and construction phases;
• Favours a single geological disposal facility (for both
legacy and new waste) provided it can be developed
to provide suitable, safe containment for the “Baseline
Inventory” of waste;
• Endorses a flexible “voluntarism and partnership”
approach to site selection;

Nuclear decommissioning is too important to be left to the
mercy of changing priorities in the Treasury and uncertain
commercial income… a new system of funding is needed,
and work on this needs to begin urgently (Business and
Enterprise Committee, 2008: 11).
In October 2006, the government announced that NDA
would take over responsibility for ILW from Nirex65 and in
March 2007 it also assumed responsibility for developing
a national strategy for the disposal of LLW. Thus, the NDA
is now responsible for all nuclear waste activities in the UK.

• Outlines the “engagement packages” (and potential
future “benefits packages”) that will be available to
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UK Nirex Ltd. (originally the Nuclear Industry Radioactive Waste Management
Executive) was formed in 1982 to develop an ILW disposal facility, with shares
held by British Energy, BNFL, the UKAEA and the government. In 2003, the government took control of Nirex and gave it independence from the nuclear industry
as part of wider reforms, including the establishment of the NDA, to deal with
legacy nuclear installations and sites.
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communities66 that declare an Expression of Interest in
hosting a geological disposal facility and, if appropriate, subsequently agree a Decision to Participate in a
Community Siting Partnership; and
• Provides guidance on the site assessment process
from the point at which a community makes an
Expression of Interest.
With publication of the White Paper, the government also
formally invited communities to express an interest in
opening up “without commitment discussions” on the
possibility of hosting a geological disposal facility. A dedicated website (www.defra.gov.uk/mrws) has been set up
to assist in this process.

Proposed New Nuclear Build:
Issues of Concern
As the UK government admits in the 2008 White Paper
on Nuclear Power, the option of building a new series of
nuclear power stations continues to be controversial and
highly contested. There are seven main issues of concern:
proliferation and terrorism risks; waste and decommissioning; health and safety; cost, including opportunity
costs; skills capacity; location; and the Scottish opt-out.
These concerns are reviewed below.
Proliferation and Terrorism
The UK is a nuclear weapon state party to the NonProliferation Treaty (NPT) having signed and ratified in
1968 and under which a safeguards agreement has been
in force since 1972. The Additional Protocol to the UK’s
agreement was signed in 1998 and entered into force on
April 30, 2004.67 IAEA safeguards are applied to all UK
civil nuclear activities. While it can be argued that all civil
nuclear programs carry a nuclear proliferation risk, the
government takes the view that new reactors are likely to
be unattractive as a source of nuclear proliferation. This
is because the “design of any new nuclear power stations
would require fuel that needs considerable further treatment before it could be used in weapons” (BERR, 2008a: 78).
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The White Paper identifies three types of communities: “Host Community” – the
community in which any facility will be built (e.g. a town or village); “Decision
Making Body” – the Local government decision-making authority for the host
community; and “Wider Local Interests” – other communities that have an interest
in whether or not a facility should be built in the Host Community (e.g. a neighboring district or a community on the local transport routes to the Host Community).
67
The Protocol only entered into force in the UK after similar implementing
measures had been taken within the EU, or more precisely, within the Euratom
Community (Santamaría and Prieto, 2006).
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A number of broad security concerns were raised in the
consultation process, ranging from the security of any
new nuclear plant to the security of the transportation of
nuclear materials, with a particular emphasis on the terrorist threat to the civil nuclear industry. Greenpeace
commissioned a series of three reports in the wake of the
9/11 attacks that examined potential scenarios arising
from an aerial attack by terrorists on the nuclear complex
at Sellafield (comprising nuclear reactors, re-processing
plants and high-level waste storage tanks containing 1550
cubic meters of liquid waste and tens of tons of separated
plutonium). Their worst-case disaster scenario envisaged
3.5 million fatalities. Frank Barnaby, a former nuclear scientist at Aldermaston, concluded that the deliberate
crashing of a jumbo jet onto the Sellafield plant could
cause a radioactive fireball over a mile high and would
likely release 25 times as much radiation as was emitted
in the Chernobyl disaster (Caldicott, 2006: 105).
The government and the nuclear industry consider such
conclusions to be unsubstantiated, and, based on confidential impact studies, believe that bulk shielding and
containment at Sellafield would not be breached by an
aircraft crash. An independent parliamentary analysis of
the evidence of the risk of terrorist attacks on nuclear
facilities concluded that:
There is sufficient information in the public domain to identify
ways terrorists might bring about a release of radioactive
material from a nuclear facility, but not to draw conclusions
on the likelihood of a successful attack, or the size and nature
of any release (POST, 2004).
Waste and Decommissioning
As discussed in section 5, the UK government has accepted
CoRWM’s recommendation that geological disposal,
coupled with safe and secure interim storage of the UK’s
higher activity “legacy” radioactive waste is the best
available approach. The government also confirmed its
support for exploring an approach based on voluntarism
and partnership with local communities. The government
also believes that new waste should be dealt with in the
same way as legacy waste, although operators of new
nuclear power stations will be required to provide and pay
for the interim storage facilities and set aside sufficient
funds to cover decommissioning costs.
Critics argue that without any firm plans for the longterm disposal of UK legacy waste after nearly 30 years of
consultations and policy reviews, creation of new waste
simply compounds the problem. But while the government
accepts that creating new waste “raises ethical issues,”
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on balance it concludes that “not taking action now on
climate change, by allowing energy companies to invest
in new nuclear power stations, raises more significant
inter-generational challenges in terms of climate change
related CO2 and ongoing security of energy supplies, than
does the management of radioactive waste” (BERR, 2008a:
27). Some continue to question whether responsibilities
and burdens are being fairly and equitably distributed:
The UK needs to act on its ethical responsibilities to mitigate
climate change, but should not be achieving this by giving
the major burden to a handful of isolated and dependent
nuclear host communities. Action should rather be focused
on the heartlands of demand and consumption. There are
better and fairer ways of distributing responsibility to reduce
carbon that do not pose an irresponsible and unethical
burden of radioactive waste on future generations (Dorfman,
2008: 54).
Health and Safety
One indisputable fact about nuclear power stations
around the world is that they all leak radiation into the
environment. The long-term health effects of living near
nuclear power stations are highly contested,68 although
there are real concerns that infants and children living
near nuclear facilities may be subject to greater cancer
and leukaemia risk. In the UK, in addition to the routine
“safe”69 emissions into the air and sea from nuclear power
stations, concerns have periodically arisen about more
serious levels of pollution at specific sites (especially the
Sellafield complex)70 and as a result of nuclear waste
“dumping” scandals (for example, at the power plant at
Dounreay on the north coast of Scotland)71.
In relation to the proposed new builds, concerns were
specifically raised in the consultation process that the
private sector might sacrifice health and safety standards
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For example, see the contrasting discussion on research into cancer clusters around
UK and German nuclear power stations in the White Paper on Nuclear Power
(BERR, 2008a: 78-79) and Dorfman (2008: 55-58).
69
The UK government and the EU base their policies on safe levels of exposure on
International Commission on Radiological Protection data. Currently, an acceptable
“dose limit” is 20mSv/y for workers and 1mSv/y for members of the public.
70
In 2003, for example, European Commission inspectors discovered a pond containing 1.3 tonnes of plutonium, which had been sitting there, unacknowledged
and unchecked, for 30 years. (Edwards, Rob (2004). “Uranium Pond at Sellafield
Sparks Court Threat by EU.” Sunday Herald. March 28). And in 2005, leaking pipes
were found to have spilled nitric acid containing around 20 tonnes of uranium
and 160 kilograms of plutonium. “Legal Threat Over Sellafield Leak,” BBC News
Online. June 12.
71
Ross, David (1998). “Dounreay Admits Shaft Error,” The Herald. May 22; and
Arlidge, John (1998). “Fresh Scare on Nuclear Waste,” The Guardian. February 2.

in the pursuit of profits. The recent leak from a nuclear
treatment plant run by Areva in southern France will add
to those concerns, especially given the growing involvement of French companies in the British nuclear industry.72 However, the government believes that new nuclear
power stations would pose very small risks to health and
safety, and that the UK’s regulatory framework “ensures
that these risks are minimised and sensibly managed by
industry” (BERR, 2008a: 22).
Costs
There are three concerns regarding cost: capital costs of
supply (building and operating the power stations); the
cost of decommissioning and clean-up (which is a major
component of the capital costs); and opportunity costs
(the argument that nuclear power will financially crowd
out other options). The capital costs involve a range of
factors, including investment decisions, pricing structure,
tax policies and market strategy. One critic of Britain’s
previous nuclear programs (Myddelton, 2007: 104) estimates, “as a minimum,” total “losses” of £32 billion:
These are not the total costs of providing civilian nuclear
power – they are losses. This figure does not include the
substantial cost of Magnox construction overruns; it almost
certainly understates the cost of AGR overruns; and it
ignores THORP.
The author attributes the principal causes of Britain’s
“disastrous experience with nuclear power” as the “three
interacting state monopolies, supported by an interventionist state,” which “severely distorted the incentives
facing managers in the industry.” In his view, the key factor
was the absence of market forces – something that successive government have sought to address through privatization over the last two decades. Will greater use of
market mechanisms ensure that future cost projections
are met?
There are at least four reasons for thinking that the faith
in cost forecasts by nuclear enthusiasts may again be misplaced. First, the only nuclear power station currently
being built anywhere in the world without government
money, the Olkiluoto 1,600 MW reactor in Finland, has
faced severe cost overruns and delays. Originally due to
be completed in 2009 at a cost of about £2.2billion, it is
now reported to be 25 percent over budget and the start
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Hollinger, Peggy (2008). “France orders probe at all nuclear sites,” Financial Times.
July 17.

p.25

Nuclear Energy Futures Paper

of commercial production has slipped to 2012.73 There
have also been suggestions that the plant is being built as
a “loss leader” by the French company Areva, in order to
create the impression that the technology is commercially
viable (Monbiot, 2007: 93).
Second, this would seem to confirm the arguments of
nuclear critics (see, for example, the alternative economic
modelling undertaken by Greenpeace, 2007) that nuclear
power always relies on subsidies of one kind or another

Box 3: Subsidizing UK Nuclear Power
Past:
• £73 billion waste and decommissioning costs;
• Nuclear power generation was protected by subsidy from the
NFFO up to 1998, which obliged distributors to take a certain
proportion of their electricity from non-fossil sources; and
• Financial aid packages for British Energy: in 2002 the government lent the company £650 million and a further £184 million
in 2005.74
Present:
• Limits on the insurance liability that nuclear operating companies
have to take on: for example, the state provides insurance
cover for extreme accidents that commercial insurers refuse to
cover (BERR, 2008a: 62-63);
• The special armed nuclear police provided at public expense; and
• The priority given to nuclear power as a base load provider:
nuclear power stations only operate economically at full power,
so they have to be given priority to sell their electricity to the grid
to the exclusion of other power sources that may be cheaper.
Future:
• New nuclear-build may require a long-term government-backed
financial indemnity (Hawkins, 2008: 35);
• Electricity suppliers – as part of their licence requirements –
may be required to sign up to a long-term nuclear purchasing
obligation (NPO) (Hawkins, 2008: 36-37);
• Provision of sea defences for the new stations (if built on vulnerable coastal sites): will the nuclear industry or the taxpayerfunded Environment Agency pay these costs?; and
• Transmission costs. The new nuclear power stations are going
to require new investment in the National Grid.

and that nuclear generation costs are typically underestimated. Even some pro-nuclear analysts admit that new
nuclear build is not possible in the UK without the government speeding up the planning process and giving
financial guarantees so the taxpayer covers the risk of
cost overruns (Hawkins, 2008). Thus, despite having a
deregulated market in electricity, the government continues
to subsidize the nuclear sector. Some of the new subsidies
will only become apparent as terms and conditions are
negotiated with potential builders, but examples of past,
current and potential future subsidies are shown in Box 3.
Similarly, future decommissioning and waste costs may
also be understated. The estimate for existing clean-up
costs stands at £73 billion, an increase of 30 percent since
2003, and there is a risk that costs may rise further, especially since the UK is only just starting to come to grips
with decommissioning and waste management (Public
Accounts Committee, 2008: 3). While it is the government’s stated intention to ensure that operators build up
funds to cover the costs of decommissioning, doubts
were expressed during the consultation process that
operators would actually accumulate sufficient funds.
Indeed, a committee of MP’s with oversight of the public
accounts recently concluded that BERR “is unable to provide complete assurance that the costs of decommissioning
new nuclear power stations will not fall back on future
taxpayers” (Public Accounts Committee, 2008: 4).
Third, the government believes that large project management techniques have improved over the past 25 years
and that the prospect of genuine international tendering
should restrain costs. However, the potential novelty of
reactor designs that might be used in the UK and the
political and regulatory risks attached to them could
mean that the chances of cost overruns are higher than
the chances of achieving cost savings. It was a lack of
standardized designs and program build that plagued
past British reactor designs, especially AGRs.
Fourth, a number of other complex contracting relationships have floundered across the UK public-private
divide, including Network Rail, Metronet, the national
ID card scheme and the NHS computer initiative. All
have been expensive failures and give similar cause for
concern in the nuclear case, which could be described as
a “capitalist redefinition of state-financed activities.”75

73

Milner, Mark (2007). “Delays to Finnish plant fuel UK nuclear debate,” The
Guardian. December 29; and Gow, David (2008). “New-generation Finnish nuclear
reactor hit by fourth delay,” The Guardian. October 18.
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Brown, Paul (2005). “Taxpayers’ £184m Aid to Private Energy Firm,” The Guardian.
July 18.
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The attempt at “corporatizing” the nuclear industry has
certainly had a bumpy path, and some of the regulatory
bodies (such as the NDA) have also in effect become
“not-for-profit holding company boards.”76 The balance
sheets of the “private” nuclear companies continue to
depend on government contracts containing price guarantees and risk-limiting clauses.77 The Treasury believes
that “efficiency savings” and “risk transfer” made these
deals worthwhile, yet the risk is seldom transferred. The
nuclear companies have the potential to walk away with
huge profits without delivering lasting solutions to
Britain’s energy insecurity and nuclear waste management problems.

but also the continued support for disastrous nuclear
projects like the THORP program (Schofield, 2007) and the
crippling cost of decommissioning. For example, almost
half of the entire budget-over £1.5 billion in 2008 (equivalent to an extra 1 penny on the pound on income tax)80 –
of the UK government department responsible for business
development (BERR) is currently being spent on decommissioning the UK’s old reactors and nuclear facilities.
Given that all power plants have long lead and operating
times, often stretching for several decades, it seems highly
likely that the nuclear revival is once again drawing in
limited energy investment while indirectly or directly
reducing or closing off alternative technological choices.

Finally, the opportunity costs of new nuclear build are
likely to be considerable. Put simply, if an energy company
(with or without government subsidies) decides to build
a nuclear power station on vacant land it owns, the
opportunity cost is the value of the benefits forgone of the
next best thing that might have been done with the land
and construction funds instead. This assumes that both
economic and political capital for energy projects is finite,
a deeply contested claim, but there is evidence that
nuclear power has “crowded out” investment in other
forms of energy production, especially renewables. In the
mid-1980s, for example, a potential alternative technological trajectory – wave power – was closed off as a result of
decisions by key UK nuclear institutions and networks.78

Skills Capacity

The legacy of those decisions is not only the lost opportunity for a much larger indigenous renewable energy
sector, with its own employment and export benefits,79
76

Ibid.
For example, consumers may face higher electricity bills to cover the future
decommissioning costs of the new nuclear power stations. While the government
is expected to collect a fee from the companies for each unit of electricity used in
British homes to build up a decommissioning fund, it is also anticipated that this
extra fee will be passed on to consumers in the form of higher bills. Also, if the
fund does not cover the full decommissioning costs, the shortfall would also likely
fall to the taxpayer. Finally, the taxpayer will also foot the bill of nearly £1bn to
compensate the community eventually chosen to host the permanent nuclear waste
repository, as well as the cost of security at potential sites, the transport of waste
and the extra cost of any required increase in the size of transmission lines for the
national grid. Vidal, John (2008). “Consumers may foot nuclear bill,” The Guardian.
January 7. Available at: http://www.guardian.co.uk/environment/2008/jan/07/nuclearpower.alternativeenergy.
78
In 1984, researchers at the nuclear research centre at Harwell put the price of
wave power at 9.8 pence per kilowatt hour (current estimates are 4-5 pence) leading
to the cancellation of the UK’s pioneering research into wave power. See the discussion in Schofield (2007).
79
A comparison of employment statistics in the UK nuclear industry and German
renewables sector is illustrative. While the UK nuclear industry is thought to
employ around 80,000 (directly and indirectly), a study commissioned by the
German government found that in 2006 the country had some 259,000 direct and
indirect jobs in the renewables sector. The number is expected to reach 400,000500,000 by 2020 and then 710,000 by 2030. Renner, Michael. “Jobs in Renewable
Energy Expanding,” Worldwatch Institute Briefing. Available at: http://www.worldwatch.org/node/5821?utm_campaign=vsonline&utm_medium=email&utm_source
=green_jobs.
77

While the government acknowledges that the supply of
both skilled people and equipment will be constrained at
times and that action is required to retain skills and train
a new workforce, it concludes that “the situation is manageable” (BERR, 2008a: 30). To address the skills shortage,
a new £25 million Centre for Nuclear Energy Technology
has been announced for Manchester University, to train
present and future nuclear workers and conduct nuclear
research.81 A National Skills Academy for Nuclear has
also been established, with a Head Office in West Cumbria
and a network of Regional Training Clusters. The Academy
aims to start 1,200 apprentices and 150 foundation degree
learners in the next three years, while simultaneously
providing 4,000 shorter courses for developing the skills
of current workers and engaging with higher education
to ensure an adequate supply of graduates.82
However, the current shortage of nuclear safety inspectors, in particular, may yet lead to a slippage in the new
build timetable. As many as a 100 new inspectors will
have to be hired over the next four years in order to
assess new reactor designs and to keep checking existing
nuclear plants. There are currently 168 nuclear inspectors
in post, and 13 of these have already been allocated to the
GDA program for new reactors. Around 30 more are
needed to assess the four proposed reactor designs.83
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Webb, Tim (2008). “Clean-up slows down at Britain’s obsolete reactors,” The
Observer. May 18.
81
Turner, David (2008). “Nuclear centre aims to fill training gap,” Financial Times.
February 25. Available at: http://www.ft.com/cms/s/0/ba151bae-e32c-11dc-803f0000779fd2ac.html.
82
See the website of the National Skills Academy for Nuclear for further details:
http://www.nuclear.nsacademy.co.uk/index.html.
83
Edwards, Rob (2008). “Shortage of safety inspectors could delay nuclear
plans,” Sunday Herald. January 13; and Pagnamenta, Robin (2005). “Skills shortage
threatens Britain’s nuclear drive,” The Times. July 22. Available at: http://business.
timesonline.co.uk:80/tol/business/industry_sectors/utilities/article4375481.ece.
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Any slippage in the timetable caused by a shortage of
regulators would further undermine the government’s
security of supply and climate change rationale for
nuclear power. Based on current policies, no new nuclear
electricity is likely before 2020 even if an order were placed
today (Sustainable Development Commission, 2005: 40).
However, since new nuclear build is being suggested to
fill an anticipated “energy gap” from 2020 onwards, any
slippage in the timetable could have important consequences. (The government’s indicative timetable for new
nuclear build is discussed further in section 7).
Location
The issue of the location of new generating plant will also
be critical. While there are no plans to restrict new nuclear
power plants to the vicinity of existing sites, this nonetheless seems the most likely outcome. In addition to acquiring British Energy, EDF has been buying land around
existing nuclear sites in England and Wales on the assumption that these will also be the sites of new nuclear power
stations.84 There are a number of reasons why the industry
has indicated that these are the most viable sites: the economics are healthier, connection to the grid is already
established (although some upgrading may be needed),
obtaining land ownership is likely to be relatively simple,
the locations are “known” by the regulatory authorities
and it is assumed the local community will be more sympathetic to new-build having already lived with nuclear
power, but this is by no means certain. However, all the
existing sites are vulnerable to future coastal flood risk
and would likely face long-term dependence on expensive sea defences (Dorfman, 2008: 51).
The suitability of sites will be assessed through the forthcoming SSA process (discussed in section 4). In addition
to the SSA, any developer wishing to construct a new
nuclear power station would also need to obtain relevant
environmental, health and safety authorizations as well
as development consent. Goodman and Hulson (2006)
review some of the likely pitfalls in the consenting procedure and policy guidance for improving the system.
Consultations are taking place on the criteria for assessing suitable sites and are then expected to take place on a
draft list of sites.

The Scottish Opt Out
The power to consent to the construction of power stations greater than 50MW capacity has been devolved to
Scottish Ministers and is also devolved in Northern Ireland.
The Scottish government has made clear its opposition to
the UK government’s proposals on new nuclear power
(and on replacement of the UK’s Trident nuclear weapon
system, which is based in Scotland, but is a reserved matter for Westminster85). The Scottish government has also
indicated that while any proposal to build a new nuclear
power station would be considered on its individual
merits, it is unlikely that it would find favour.
In June 2007, the Cabinet Secretary for Finance and
Sustainable Growth, John Swinney announced that the
Scottish Government would consult on a Climate Change
Bill to set a mandatory target of cutting emissions by 80
percent by 2050. In January 2008, the Scottish government
published such a consultation document, with a closing
date of April 23, 2008 (Government of Scotland, 2008). The
difference in emphasis between the Scottish government’s
approach and that of Westminster is highlighted by the
fact that nuclear power is mentioned only once in the
entire consultation document – and only then in the context
that increasing renewable capacity, improving energy
efficiency and reducing energy demand may mean “fewer
new fossil fuel (or nuclear) power stations in the UK,
avoiding future emissions from construction and technological lock in” (Government of Scotland, 2008: 39).86

Conclusions: The Construction of
New Nuclear Power Stations:
If, When, Where and How?
The discussion of nuclear power is charged with more
anger than any other… every fact is fiercely contested.
However much reading you do, you still don’t know
what or whom to believe.
George Monbiot (Monbiot, 2007: 89)

85

84

Crooks, Ed and Rebecca Bream (2008). “EDF adds to its UK nuclear options,”
Financial Times. May 8.

p.28

See Walker, William (2007). “Scotland could go nuclear over the retention of
Trident,” Financial Times. March 9; and Jack, Ian “When is a nation not a nation?
When it can’t say no to Trident,” The Guardian. October 9.
86
A report published by Scottish ministers in September 2008 suggests that up to
128 new hydroelectric dams and scores of smaller schemes powered by the natural
flow of a river could be built across the western and southern Highlands, generating
enough electricity for a quarter of Scotland’s homes. See http://www.scotland.gov.uk/
Resource/Doc/917/0064958.pdf.
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Chart 1: Indicative Pathway to Possible New Nuclear Power Stations
2007

2008

2009

2010

2011

2012

2013

2014

2015

2019

2020

2019

2020

Justification
(Approx 18 months)
Generic Design Assessment (approx 3.5 years)
National Policy
Statement

Licensing
(6-12 months)

Building of Nuclear Plants
(2013-2018)

Strategic Siting
Assessment
(incorporating strategic
Environment Assessment)
Planning
Application
Process
(1.5 years)

Running Bill
in Parliament

Waste and Decommissioning
Energy Bill
in Parliament

2007
5/2007
Energy
White Paper

2008
10/2007
Consultation
closes

2009
Early 2008
nuclear decision
(white paper)

2010

2011

2012

2013

Autumn 2009 – National Policy Statement
2009 – Possible operator decision to proceed in principle

2014

2015

2013 – Operator full decision
to proceed & commit

2018 Power output
from plants

Source: BERR, 2008a: 36.

Several reputable organizations have published reports
showing that there is no need to build new nuclear power
stations, because a combination of renewable energy,
greater energy efficiencies and other technologies (such
as combined heat and power) can fill the gap as the old
nuclear plants become redundant (see, for example, New
Economics Foundation, 2005; Greenpeace UK, 2005; and
the Sustainable Development Commission, 2005). This is
also the view of the Scottish government.
Nonetheless, despite its historic problems, the UK government has concluded that nuclear power is one of the best
ways to cut the pollution that is disrupting the climate
(even though its own estimates suggest that the contribution of nuclear to CO2 reduction is only likely to comprise
around 4 percent of total UK CO2) while meeting UK
demand for energy. Since the fundamental principle of
UK energy policy is that competitive energy markets,
with independent regulation are the most cost-effective
and efficient way of generating, distributing and supplying energy, investment decisions on new nuclear power
stations are largely being left to the energy companies in
the private sector to make (although the government is
seeking to soften the regulatory framework to help facil-

itate the nuclear option). Thus, the economics of nuclear
power will be at the centre of the ongoing debate about
new nuclear build in the UK.
The now infamous US Atomic Energy Commission boast
in the mid-1950s that nuclear-generated electricity would
soon become “too cheap to meter”87 was quickly undermined by serious cost overruns, construction delays and
operating problems that went on to bedevil all three of
the previous UK nuclear programs. Would a new generation of UK power stations fare any better? And will energy
companies want to invest in new nuclear build given that
the process for obtaining consent looks set to be long and
arduous, despite the government’s commitment to make
life easier for them?

87

The origin of the phrase “too cheap to meter” is a speech by the chairman of
the US Atomic Energy Commission, Lewis L. Strauss, to the National Association
of Science Writers in New York in 1954. The context of the speech is important.
While Strauss did say that “our children will enjoy in their homes electrical energy
too cheap to meter” he did not specifically say that it would be generated by nuclear
power and, in the same futuristic speech, he also predicted an end to disease,
hugely extended human lifetimes and world peace. However, the phrase has
entered into popular UK usage and is often attributed to one of the British nuclear
pioneers, Walter Marshall, but without any clear source references.
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As discussed in section 5, three energy companies have
already come forward with proposals for new nuclear
power stations now being considered under the GDA
process. The government has established an indicative
timetable (see Chart 1) showing the fastest practical route
to the building of new nuclear power station and believes
that it can deliver a framework that would enable energy
companies to begin construction of the first new nuclear
power station in the period 2013-2014 (BERR, 2008a: 35-36).
It also anticipates completion of the building schedule
and power output by 2018, but previous British experience with untried nuclear designs suggests it could be
much longer.

However, in November 2005 a YouGov poll conducted by
management consultants Deloitte & Touche found that 36
percent of the UK population supported the use of nuclear
power, though 62 percent would support an energy policy
that combines nuclear along with renewable technologies
(i.e. government policy).90 And an online opinion poll in
The Guardian in March 2008 was almost evenly split on
the question “Should nuclear power play a part in the UK’s
energy policy?”91 With the main opposition Conservative
party supporting the use of nuclear power,92 and only the
Liberal Democrats, Greens and Nationalists critical, the
political path seems relatively clear (in England and
Wales at least).

British Energy has said that it would support all three
GDA applications and is conducting its own review of
these reactor designs. It controls many of the likely sites
for new plants and believes all of them would be suitable
for new build, even considering possible sea level rise due
to climate change. It has made transmission connection
agreements with the National Grid for possible new
nuclear plants at Sizewell, Dungeness and Bradwell (in
the densely populated southeast of England) and Hinkley
(in the southwest). The agreements will facilitate appropriate grid connections for a range of possible reactor
types to be in place from 2016 onwards.88

At every turn in the 2008 White Paper on Nuclear Power,
the concerns that were raised during the consultation are
eventually dismissed, with the balance of the argument
always resting on the government’s side. It is hard not to
see the whole consultation as a massive public relations
exercise created to fit the policy – an “exercise in managed consent” as one Scottish critic put it.93 In a detailed
analysis of the form and function of the nuclear consultation, another group of nuclear experts concluded:

The government also claims that, after many decades of
incoherence, UK radioactive waste management policy is
making progress, with the decision that wastes from new
plants likely to end up in a single national repository.
However, there is a great deal still to be done and the
challenge of legacy waste alone is enormous. And the
shambles at THORP continues to cast a huge shadow over
any claims of increased UK competency in the backend of
the nuclear cycle.
UK public and parliamentary opinion also seems largely
favourable to “new nuclear” being part of a future UK
energy mix, although public opinion on the issue in particular tends to fluctuate depending on the prominence
and framing of core concerns (especially waste, safety,
costs and competition with renewables). An opinion poll
in 2002 by MORI on behalf of Greenpeace, showed large
support for wind energy and a majority for putting an
end to nuclear energy if the costs were the same.89
88

World Nuclear Association, Web Information Paper, “Nuclear Power in the
United Kingdom,” February 2008. Available at: http://www.world-nuclear.org/info/
inf84.html; and Bream, Rebecca (2008). “British Energy in talks on reactors,” Financial
Times. February 14. Available at: http://www.ft.com/cms/s/0/88e5f764-da9f-11dc9bb9-0000779fd2ac.html.
89
“Renewable Energy Wins Support From British Public,” Ipsos MORI. July 31.
Available at: http://www.ipsos-mori.com/polls/2002/greenpeace-energy.shtml
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To access true public opinion about such a high-stakes issue,
the public consultation should have been clear, integrated,
independent, and conducted over a long enough time-frame.
Failure to do so has left the government vulnerable to legal
challenge and may lead to hostility and mistrust of any
future energy policy decision (Dorfman, 2008: 6).
Instead, the mantra throughout the consultation was that
new nuclear power stations could make a positive contribution to maintaining a diverse energy mix in the UK and
no contradictory evidence was allowed to stand in the
way of this “fact.” More recently, the extravagant claims
by ministers that new nuclear power stations will generate
not only the energy the UK needs, but also 100,000 new
jobs have emerged. But there are few details as to when
and how these jobs will be created, and where they will
be located (most could be in France rather than the UK,
for example, were a French reactor design to be chosen).

90

“62% would support inclusion of nuclear in future UK energy policy – but only
as part of a diversified portfolio including renewable energy,” Deloitte Press
Release. December 2005. Available at: http://www.deloitte.com/dtt/press_release/
0,1014,sid=2834&cid=102273,00.html.
91
Only a small majority (50.9 percent) registered “No,” which is quite surprising
for a largely left-leaning and anti-nuclear readership. See: http://www.guardian.co.uk:
80/environment/poll/2008/mar/06/nuclearpoll.
92
Eaglesham, Jean “Drive to fasttrack nuclear reactors backed,” Financial Times.
June 13.
93
Macwhirter, Iain (2008). “Showdown over Trident could yet bring regime change
in Scotland,” Sunday Herald. February. Available at: http://www.sundayherald.com/
oped/opinion/display.var.1201125.0.0.php.
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Rather than a “gateway to a new nuclear renaissance
across Europe,”94 the decision to build a new generation
of nuclear power stations seems likely once again to take
the British economy down a costly technological cul-desac. The problematic history of nuclear power in the UK
suggests that a much more prudent path would see a
stronger focus on delivering more sustainable methods of
generating electricity, and on absolute reductions in UK
energy demand, along the lines of what is being proposed
in Scotland. A more radical option would have seen
Ministers seek to ensure energy security by reducing
demand to a level that could be met fully by renewable
energy sources. Diversity could have been obtained within
the renewable energy mix by including new imported
sources (such as geothermal energy from Iceland and
concentrating solar energy from North Africa)95 as well as
promoting innovative indigenous projects such as a
Severn Barrage and other projects for tidal power and
wave energy.96
As David Edgerton (2008: xiii) argues, alternatives exist
for nearly all technologies. However it seems likely that
these renewable technologies will be crowded out (as
they were in the past), by the obsession with nuclear
power. Malcolm Wicks, the UK energy minister, while
acknowledging only recently that Britain needs a “revolution” in green technologies, continues to insist that the
country is showing “leadership” in the area. The facts,
however, show Britain as the third worst in the EU for the
use of renewables.97 By pressing the green button on a
nuclear revival, the UK government may once again be
unwittingly raising the stop sign on viable alternatives.

94

Sparrow, Andrew and Patrick Wintour (2008). “Nuclear is UK’s new North Sea
oil – minister,” The Guardian. March 26.
Jha, Alok “Saharan sun to power European supergrid,” The Guardian. July 22.
Available at: http://www.guardian.co.uk/environment/2008/jul/22/solarpower.
windpower.
96
Adam, David (2008). “Floating wind turbines poised to harness ocean winds,”
The Guardian. July16.
97
Seager, Ashley (2008). “Britain third worst in EU for use of renewable energy,”
The Guardian. February 15. Available at: http://www.guardian.co.uk/environment/
2008/feb/15/renewableenergy.solarpower; and Seager, Ashley (2008). “Reasons to
see red over green energy – Government apathy sabotages Britain’s shift to a lowcarbon economy,” The Guardian. February 18. Available at: http://www.guardian.co.uk/
environment/2008/feb/18/energy.economy.
95
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Appendix A: UK Nuclear Sites – An Overview
AGR power station

PWR power station

Magnox power station

Decommissioned reactor

Fuel plant

Fusion research

Located near Dumfries in southwest Scotland and has an
area of 96 hectares covered by the nuclear site licence. The
first nuclear power station in Scotland. Electricity generation started in 1959 and ceased in June 2004. Chapelcross
Power Station is licensed to Magnox Electric Ltd.

Dounreay
Thurso, Caithness

Culham JET

Torness Power Station
Dunbar, East Lothian

Hunterston
A & B Power Stations
West Kibride, Ayrshire
Chapelcross
Power Stations
Annan, Dumfriesshire
Windscale
Seascale, Cumbria

Calder Hall Power Station
Seascale, Cumbria
Hartlepool Power Station
Hartlepool, Cleveland

Sellafield
Seascale, Cumbria
Heysham 1 & 2 Power Stations
Morecambe, Lancashire
Wylfa Power Station
Cemaes, Anglesey

The Joint European Torus (JET), located at Culham in
Oxfordshire, is the world’s largest fusion research machine.
The JET facilities occupy 35 hectares of the 73 hectare
UKAEA owned Culham Science Centre. JET is operated
by UKAEA through a contract placed by Euratom under
the framework of the European Fusion Development
Agreement (EFDA). Culham is not a nuclear licensed site
and the JET Facilities are currently not designated to the
NDA. JET operations are expected to end at the end of
December 2008.

Springfields
Salwick, Preston, Lancashire

Capenhurst
Chester, Cheshire

Sizewell
A&B
Power Stations
Southminister, Essex

Trawsfynydd Power Station
Blaenau Ffestiniog, Gwynedd
Berkeley Power Station
Berkeley, Gloucestershire

Bradwell Power Station
Southminister, Essex

Hinkley Point
A & B Power Stations
Bridgwater, Somerset

Dungenes
A & B Power Stations
Abingdon, Oxfordshire

Oldbury Power Station
Thornbury, Gloucestershire
Winfrith Technology Centre
Dorchester, Dorset

Culham Science Centre
Abingdon, Oxfordshire
Harwell International
Business Centre
Harwell, Oxfordshire

Source: BERR, 2008a: 36.

Calder Hall
Located on the Sellafield site in Cumbria. The world’s
first commercial nuclear power station started generating electricity in 1956 and ceased in 2003. Calder Hall
Power Station is licensed to BNG Sellafield Ltd.
Capenhurst
Located near Ellesmere Port in Cheshire, adjacent to
Urenco and has an area of 32 hectares covered by the
nuclear site licence. It was home to a uranium enrichment
plant and associated facilities that ceased operation in
1982. Capenhurst is licensed to BNG Sellafield Ltd.
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Chapelcross Power Station

Dounreay
Located in Caithness, Scotland and has a total site area of
55 hectares. It was established in the mid-1950s as a
research reactor site with fuel production and processing
facilities. There were three reactors, the last of which
ceased operation in 1994. Dounreay is licensed to UKAEA
and, after Sellafield, is the UK’s second largest site.
Dungeness A
Located at Dungeness in Kent and with an area of 20
hectares covered by the nuclear site licence, Dungeness A
Power Station started generating electricity in 1965. It is
licensed to Magnox Electric Ltd. The area around the site
is environmentally sensitive and is home to the largest
shingle peninsula in Europe. Continuous shingle replenishment is in progress to maintain the reactor site and
British Energy’s Dungeness B power station.
Harwell
Located in Oxfordshire and was established in 1946 as
Britain’s first Atomic Energy Research Establishment. The
campus, of which the designated site forms a part, is home
to a wide range of research organisations and businesses.
The NDA has responsibility for 110 hectares of land –
approximately one-third of the total area. The nuclear site
licence is held by UKAEA.
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Hinkley Point A Power Station

Springfields

Located at Hinkley in Somerset and has an area of 19
hectares covered by the nuclear site licence. It started
electricity generation in 1965 and ceased operations in
2000. Hinkley Point A Nuclear Licensed Site is licensed to
Magnox Electric Ltd.

Located near Preston in Lancashire and has an area of 81
hectares covered by the nuclear site licence. It manufactures nuclear fuel and fuel products for the UK’s nuclear
power stations and for international customers. The site
is licensed to Springfields Fuels Ltd.

Hunterston A Power Station

Trawsfynydd Power Station

Located in Ayrshire, South West Scotland and has an area
of 15 hectares covered by the nuclear site license. It started
electricity generation in 1964 and ceased production in
1989. Hunterston A Power Station is licensed to Magnox
Electric Ltd.

Located at Trawsfynydd in the Snowdonia National Park
in North Wales and has an area of 15 hectares covered by
the nuclear site licence. It started electricity generation in
1965 and ceased generating in 1991. Trawsfynydd Nuclear
Licensed Site is licensed to Magnox Electric Ltd. The NDA
also has designated powers to manage and operate the
Maentwrog hydro-electric power station, which was
opened in 1928 and is situated near the site.

The LLW Repository, Drigg
Located near Drigg in Cumbria and has an area of 98
hectares covered by the nuclear site licence. It has operated
as a disposal facility since 1959. Wastes are compacted
and placed in containers before being transferred to the
facility. The LLWR is licensed to British Nuclear Group
Sellafield Ltd.
Oldbury Power Station
Located at Oldbury in Gloucestershire and has an area of
51 hectares covered by the nuclear site licence. It started
electricity generation in 1967. Oldbury Power Station is
licensed to Magnox Electric Ltd.
Sellafield
Located in Cumbria and has an area of 262 hectares covered by the nuclear site license. It is a large, complex
nuclear chemical facility that has supported the nuclear
power program since the 1940s, and has undertaken
work for a number of organisations including UKAEA
and MoD. Operations at Sellafield include processing of
fuels removed from nuclear power stations; MOX fuel
fabrication; and storage of nuclear materials and radioactive wastes. Sellafield is licensed to BNG Sellafield Ltd.

Windscale
A separate licensed site located on the Sellafield site in
Cumbria. The site area is 14 hectares. It comprises three
reactors, two of which were shutdown in 1957. The third
was closed in 1981. Windscale is licensed to UKAEA. A fire
damaged one of these reactors (Pile 1) in 1957, making its
decommissioning a significant challenge.
Winfrith
Located near Poole in Dorset and has a total site area of
88 hectares. It was established by the UKAEA in 1958 as
an experimental reactor research and development site.
Winfrith is licensed to UKAEA.
Wylfa Power Station
Located on Anglesey in North Wales and has an area of
21 hectares covered by the nuclear site licence. It was the
last and largest power station of its type to be built in the
UK. It started electricity generation in 1971. Wylfa Power
Station is licensed to Magnox Electric Ltd.

Sizewell A
Located at Sizewell in Suffolk and with an area of 14
hectares covered by the nuclear site licence, Sizewell A
power station started generating electricity in 1966.
Sizewell A Nuclear Licensed Site is licensed to Magnox
Electric Ltd.
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Appendix B: Decommissioning of
UK Power Reactors
Part of the long-term clean-up problem in the UK is that
costs for decommissioning gas-cooled reactors are much
higher per unit of capacity than for LWRs. This is due to
the large volume of material and the need to dispose of a
lot of graphite moderator. Decommissioning waste volumes per unit capacity for Magnox are ten times those for
western LWRs.
The government (through the NDA) is responsible for
about 85 percent of the UK’s nuclear liabilities, including:

primarily for cleaning up UK’s legacy wastes as described
above. British Energy makes both fixed payments and pays
65 percent of its annual net cash flow into this latter fund.
Diagram 1: Current Magnox Decommissioning Approach

Magnox station
in operation

Electricity
generation ceases

Dungeness A,
Sizewell A, Oldbury,
Wytle

2 – 3 years
Removal of
nuclear fuel

• the nuclear sites and facilities which were developed
in the 1940s, 1950s and 1960s to support government
research programs, and the wastes, materials and
spent fuels produced by these programs; and

20 years
Decommissioning

Responsibility for decommissioning the AGRs and the sole
PWR rests with British Energy and a Nuclear Generation
Decommissioning Fund was set up to ensure a secure
source of funds for eventual decommissioning of those
nuclear power plants. In 2001 the Trustees of the Fund
reported that its value matched its liabilities. When British
Energy was privatized, the Fund received £228 million on
account of the decommissioning liabilities of the company’s
predecessors and in recognition of sums that CEGB and
Nuclear Electric had paid to the Treasury for that purpose.
In March 2004 the Fund was worth £440 million and British
Energy estimated the undiscounted cost of decommissioning its plants as £5.1 billion.
Following the re-organisation of British Energy in 2004
the Fund’s assets were transferred to the new Nuclear
Liabilities Fund, which is administered by the NDA and is
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Hinkley Point

Decommissioning
and demolish
ancillary building

• the Magnox nuclear power stations built in the 1960s
and 1970s and plant and facilities at Sellafield used for
the reprocessing of Magnox fuel; and all associated
wastes and materials.
Seven Magnox stations are at various stages of de-fuelling
(removing the fuel from the reactors) or decommissioning.
De-fuelling and sending it to Sellafield for reprocessing
removes 99 percent of the radiological hazard from the
site. Apart from work related to dealing with operational
ILW and the arrangements for the disposal of LLW, most
of the remaining work is concerned with decontaminating
and dismantling buildings and other structures. The current approach to decommissioning the Magnox plants is
shown in Diagram 1.

Calder Hall,
Chaplecross,
Bradwell

Send LLW
to LLWR

Reactor dismantling
and final site
clearance

Construct interim
ILW storage
capacity on the site

Hunterston A,
Trawsfynydd

80 – 100 years

Berkley

Put site in care
and maintenance

Begins when the only significant buildings left
on site are the reactor buildings and an ILW Store –
these will be removed at the dismantling stage
Source: NDA, 20006: 27.
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