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EXECUTIVE SUMMARY

This report belongs to a collection of 21 short country reports on the History of Nuclear Energy
and Society (HONESt, project Ref.662268). The reports tackle the complex sociotechnical
system around nuclear energy. Nuclear developments, notably nuclear energy, are closely
intertwined with social, economic, environmental, political and cultural spheres. Nuclear energy
is also a globalized system involving transnational transfers of knowledge, materials,
technologies, people and products including electrical power, medical elements, toxic wastes
and other environmental hazards, materials, capacities and knowledge that must be carefully
safeguarded. Nuclear energy is a complex social and technological phenomenon that influences

societies but is also shaped by societies.

The short country reports are designed to assemble information and research results on
the history of the relations between nuclear energy and society about all the different country

cases in an accessible manner, and to document the findings with references.
The purpose of the country reports is threefold, addressing three different audiences:

1. to provide basic elements of narrative and analysis for further historical research by

HoNESt researchers;

2. to provide information, context and background for further analysis for HONESt’s social

science researchers;

3. to provide accessible information on nuclear-societal relations in the various countries
for the purposes of outreach and communication with stakeholders (civil society,

industry, associations, policy makers, journalists).

This report focuses on the history of the relations between nuclear energy and society in
the United Kingdom (UK)! beginning with the opening of the world’s first commercial-scale
nuclear power station at Calder Hall in 1956. Extensive development of nuclear power followed

quickly with two major reactor construction programmes and the development of fuel cycle

1 The term Great Britain refers to the nations of England, Wales and Scotland, whereas the term United Kingdom
refers to the combination of Northern Ireland with Great Britain and is the name of the state.
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processes. As a result of the UK’s early entry into the nuclear field, British discussions of
nuclear power were conducted on a different time-frame from those in most of the rest of
Europe. The main findings highlight the importance of reactor choice in framing and shaping the

relationship between the public and nuclear energy.

The early British decision to design and develop gas-cooled reactors framed the nature
of debates about nuclear power in distinctive ways. The different operating and safety
characteristics of gas-cooled reactors were influentially interpreted to limit debates about
nuclear safety. As many of the particular concerns raised by international campaign groups
focused on the safety of the Pressurised Water Reactor (PWR), they did not apply in the UK
until the completion of Sizewell B in 1995. Even then, briefly heightened public concern about
reactor accidents abroad was effectively limited by trusted nuclear authorities who stressed that
the UK did not possess any reactors of the specific kind involved.?(Corner et al., 1990a; HM
Chief Inspector of Nuclear Installations, 2011) As a result, UK reactors have usually been
regarded by the public as safe though expensive, and arguments have focused on cost-

management more than safety.

Public communication has been largely led by the government and industry actors,
although early exhibitions such as the British Atomic Scientists’ Association ‘Atomic Train’
introduced nuclear power and nuclear weapons to the British public as early as 1947. Unlike in
other Western European nations, where the US Atoms for Peace initiative was a founding
element in many nation’s nuclear programmes (see, for example The Netherland Short Country
Report), Britain’s early development of nuclear power and early public exhibitions such as the

Atom Train meant that the appeal of the US initiative was limited.(Laucht, 2012)

Unlike the rest of Western Europe, there have been few national-scale protests about
solely focused on nuclear power and relatively little national representation of ‘green’ politics.
Public opinion in the UK has usually hovered around 40% in favour, 30% unsure and 30%
opposed to nuclear power (see Figure 2). When compared with similar nations in Western

Europe, debates about nuclear power have been infrequent, taken place in relatively small

2 The slight differences between the BWR damaged at Fukushima, and the PWR at Sizewell were explicitly
highlighted by UK authorities.
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sections of society and have focused on individual topics of concern such as cost-management,
reactor choice or pollution. This does not mean that nuclear power has been uncontroversial,
and Pidgeon et al. have identified that there has been a fragile ‘tolerability’ of nuclear risk in the
UK. (Butler, Parkhill and Pidgeon, 2011). In cases where tolerance has been broken, the public

have engaged in active opposition to nuclear power.

There has been notable public activism in the UK on the issue of nuclear waste,
delaying the establishment of a UK waste repository, and pushing the industry to adopt more
dialogic practices. Indeed, since the late-1970s, even as dialogic processes were explored,
attempts to test suitable waste repository sites failed due to public activism and protest, In
Scotland, it is also important to note, nuclear power has been more controversial than it has
been in the rest of the UK. During the late-1970s, public protest led to the abandonment of site
selection for waste facilities, and the early 1980s saw the UK’s largest anti-nuclear power
protests at the Torness construction site. Around 4-5,000 protested the construction of a nuclear
station 30 miles from the centre of Edinburgh, organised by the Scottish Campaign to Resist the
Atomic Menace.(Welsh, 2001) In the mid-2000’s the election of a Scottish National Party
government to the devolved Scottish Parliament led to significant divergence from UK nuclear
power policy. In 2008, the Scottish government voted against new stations (just as the rest of
the UK planned its ‘nuclear renaissance’) and in 2007, the Scottish government voted to retain
waste near surface and near site, rather than in the planned UK Geological Disposal

Facility.(Scottish Government, 2007; The Scotsman, 2008)

However, the major way in which the UK public have influenced nuclear energy
decisions has not been through their actions, but through the way in which they have been
imagined by decision-makers. An imagined public sensitivity to safety at any cost led to the
indigenous development of gas-cooled and heavy-water-cooled reactors which were claimed to
be safer than their light water-cooled counterparts. The study of nuclear energy in the UK
highlights the importance of imagined as well as real publics in shaping and directing nuclear

energy decisions.
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1. Historical context (narrative)

1.1. Introduction to the historical context

On 17 October 1956, the UK became the first nation in the world to export power from a nuclear
generating plant to a national grid. The British nuclear research programme had begun as a
weapons programme in 1940 (known as “Tube Alloys”), and the potential for nuclear fission to
generate electricity was noted before the end of the second world war in 1945. In 1954, the
United Kingdom Atomic Energy Authority (UKAEA), a dedicated non-departmental public
agency took over responsibility for research on both nuclear energy and nuclear
weapons.(Flood, 1988) Accordingly the UK nuclear energy programme had its origins in

weapons research, and in satisfying the military’s cold war plutonium requirements.

A major fuel crisis (caused by a lack of coal and worries about the security of supply of
expensive oil) strengthened the case for nuclear power in the mid-1950s leading to the
development of a large-scale programme. It was hoped both by the government and UKAEA,
that the first Magnox power stations would rival the costs of coal stations.(Ministry of Fuel and
Power, 1955) However, they never met this target, and similar hopes for their successor, the
Advanced Gas-cooled Reactors (AGRs) were dashed by a complex manufacturing process and
cost over-runs.(Burn, 1978) Pessimism about the cost-effectiveness of nuclear energy seems to
have affected UK public opinion particularly as the AGRs continued to over-run continually
extended construction time and cost estimates into the mid-1980s.(European Commission,
1989) Nonetheless, since privatisation in the 1990s, nuclear power stations (and particularly the
AGRs) have provided 20% of British electricity requirements and do so at a cost the public view

as competitive.(Department of Energy and Climate Change, 2015; Ipsos MORI, 2009)

There has been little of the major swing against nuclear power in the UK which is
apparent in other nations.(Bauer, 1997) Instead, in the UK, acceptance (or lack of opinion)
about nuclear power has been so pronounced that social scientists in the UK have coined the
term ‘reluctant acceptance’ to denote the ‘resignation verging on frustration that there was no

avoiding some continued dependence on the nuclear sector’.(Bickerstaff et al., 2008) As early
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as 1977, survey results showed that reluctant acceptance was a common view amongst the
public — 62% of the respondents suggested they would accept a planned nuclear power station
as “something they would just have to live with”, whilst only 30% said they would consider
taking some kind of action to stop or avoid the development such as protesting or moving home

(White, 1977).

Governments of all parties have remained supporters of nuclear power with two
exceptions. From 1986 to 2005 this support was somewhat muted as the costs of
decommissioning became apparent, and in the run-up to the 1987 General Election, the
opposition Labour party proposed a reduction in nuclear power (the ruling Conservatives
retained power). Since 2006 governments made up of the three major parties (Labour (1997-
2010, a coalition between Conservatives and Liberal Democrats (2010-2015) and a
Conservative majority government (2015-present) have remained publicly committed to plans to
develop eight to ten new nuclear stations in the UK, with the first of these stations, Hinkley C
announced in September 2016. The events at Fukushima in 2011 have had little effect on
plans, and — at the time of writing - neither have the events of the 2016 EU Referendum.(EDF,
2016; ONR, 2011; Poortinga et al., 2013) Governments remain committed in their public
statements and manifestos to promoting nuclear power as a necessity in meeting the UKs

energy needs and CO: reduction targets.
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1.2. Contextual narrative

As the first nation to develop nuclear power on a commercial scale, historians examining the UK
benefit from a surfeit of sources. Histories of British nuclear energy often focus on distinctive
factors such as the UK’s leading role in the development of nuclear power, unique and
apparently mistaken reactor choices, and disappointing industrial development. Compared to
other nations in Western Europe, there has been little public opposition to nuclear energy, and
the public have instead focused concern on the much more controversial nuclear weapons
programme.® As such the public and such other stakeholders as trade unions and private
contractors are often missing from historical analyses of British nuclear energy. The majority of
scholarship was written whilst the programme was on-going and is critical of expensive and
unique reactor types which were seen to be less efficient and less exportable than rival reactor
types in the USA.# With hindsight, a number of these judgements can be revisited. British civil
nuclear power plants have never suffered a major incident (the Windscale Fire of 1957 was in a
military plutonium production plant), exceeded their designed lifetimes by decades, provided
reliable and relatively economic base-load electricity over sixty years (at the point of sale). Our
research also shows that the views of stakeholders need to be taken into account. For instance,
unions were regularly consulted by governments, and shaped policy. Although the use of
nuclear reactors has never been the object of sustained national public protest, the siting and

type of waste disposal has prompted more active debate.

Civil and military nuclear power are often discussed separately in the historiography, and in
public. The public’'s concern has generally focused on concerns about nuclear weapons rather

than nuclear power, although it is clear that the two realms are linked, and that the initial

3See the Country Reports of France, We s t Ger many, I'taly
nuclear power s never led to large scale national protest, referenda, or political crisis, whilst the development of

nucl ear weapons by the UK | ed to t Heownfpooteshgroupsy the o f one
Campaign for Nuclear Disarmament.

4 See for eample: L. ArnoldWindscale, 1957 : anatomy of a nuclear accidéNew York, 1992); D. Bumuclear
Power and the Energy Crisis: Politics and the atomic indystipdon, 1978); M. Gowing, with assistance of L.
Arnold, Independence and Deterrence: Biit and atomic energy, 194852, (London, 1974); T. HalNuclear
Politics: The History of Nuclear Power in Britéiondon, 1986); R.F. Pocoblyclear Power: its development in the
United Kingdom(Old Woking, 1977); R. WilliamBhe Nuclear Power Demmns: British policies 1953, (London,
1980).
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development of civil nuclear power was due to the desire for a weapons programme. (Lowry,
1986) This is unlike discussions in Sweden, for example, where campaign groups focused on
the development of nuclear weapons, drew clear linkage to the development of nuclear power.
(See Sweden Short Country Report). This division, involving separate rhetoric and framing of

nuclear power and nuclear weapons is discussed in the events section below.

The British nuclear power programmes

The UK's first experience of civil nuclear energy was with the opening of the Calder Hall power
plant on 17 October 1956. Although the early reactors at Calder Hall and at Chapelcross were
designed for the production of plutonium (to satisfy UK military requirements), electricity was
generated even at these stations on a commercial scale. Their technology of gas—cooling and
graphite moderation had been chosen for its ability to produce plutonium for the military
programme, their inherent safety, and their use of cheaper natural (un-enriched) uranium.
These Magnox reactors (named after the magnesium oxide metal which clad the uranium fuel
rods) were developed into the first ‘civil' nuclear stations in the UK, beginning with Berkeley
commissioned in 1962.5 The government (through the Ministry of Fuel and Power) and the
UKAEA proposed a large programme of twenty stations in 1955, which was quickly cut back to
twelve due to cost. (Grimston and Nutall, 2013; HMSO, 1955) Although similar reactors were
developed in France, and two sales were achieved to Italy (Latina, in 1958) and Japan (Tokai

Mura, in 1961), the UK was the only nation to deploy a significant number of Magnox reactors.

This first programme was followed by the development of AGRs, and their selection as
the basis of the second programme of reactors in 1964. These were also gas-cooled and
graphite moderated, but were fuelled by slightly enriched uranium, operated at a much high
temperature and were far more thermo-dynamically efficient than Magnox reactors. Compared
with the PWR and other water-cooled reactors, the AGR is physically larger, with a lower power

density, and a correspondingly larger pressure vessel made of reinforced concrete rather than

ci

5The extent to which these stations can be considered
of civil plutonium produced by the stations, the closure of Calder Hall and Chapelord2903 and 2004
respectively), and staunch political commitment to nuclear power has raised questions as to the final destination of
plutonium produced in these reactord.dwry, 1986Cox et al 2016Stirling and Johnstone 2018
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steel. Again, the second construction programme was scaled back from initial projections, but
problems with construction, cost over-runs, and performance issues dogged the successful
completion of the reactors, with one (Dungeness B1) taking eighteen years to commission.(Burn

1967; Burn 1978; Taylor 2016)

Experience with the AGR delayed the selection of a third reactor type. In 1974, a choice
between the British designed Steam Generating Heavy Water Reactor (SGHWR), and
American PWR opened up a debate concerned with the cost of nuclear power, and the support
of British design and manufacture, but heavily focused on safety concerns and needs of an
imagined public. Significant concerns raised by the Government Chief Scientific Advisor about
the safety of the PWR’s steel pressure vessel initially led the government to choose the
SGHWR.(Pocock, 1977, pp. 249-259) However, by 1976, problems with the scaling-up of
designs from the prototype SGHWR at Winfrith Heath led the government to cancel the project,
and instead decide upon the development of a ‘British’ PWR.(Williams, 1980; Interviews with

Walt Patterson & Geoff Vaughan)

The development of the first British PWR, based on a Westinghouse design, was
intended to be the basis of a fourth nuclear power programme consisting of a fleet of ten to
twelve large stations which would replace the ageing Magnox stations, and reduce the UK’s
reliance on coal as a generating fuel (see Figure 3). However, privatisation of the electricity
supply industry (announced in 1987 and carried out between 1990-1992), the length and
complexity of the public inquiry for Sizewell B (which lasted three years), and unexpectedly low

demand for electricity held back the development of the planned fleet of PWRs.

Until the early 1970s electricity demand doubled every decade, as it had done for a
century; thereafter, it suddenly flat-lined for thirty years. The rapid change in demand trends
was not anticipated, and the industry suffered from over-capacity throughout the 1970s and
1980s.(England, 1981) Problems of forecasting were not only caused by the economic situation
and industrial changes but also by the vast increase in the use of gas in the home stimulated by

the discovery and exploitation of North Sea oil and gas. By the mid-2000s however, the

situation was much-changed again. Ageing plant led to fears of undersupply of electricity, and
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energy importer in 2005. Meanwhile, the private company running Britain’s more modern
nuclear stations, British Energy, was on the verge of bankruptcy. Faced with rising fuel costs in
conventional stations, and an increase in focus on carbon dioxide emissions, At the same time,
Labour Prime Minister Tony Blair declared that nuclear energy was ‘back on the agenda with a
vengeance’, (Wintour and Adam, 2006; Interview with Adrian Bull) Since then, as Taylor notes,
despite nuclear energy’s place ‘on the agenda’, its development has been slow. The
development of new stations was announced as early as 2008, but it took a further eight years
for the first, Hinkley Point C, to begin construction.(Taylor, 2016) It is important to note, that this
delay was caused by changes of government, financial austerity and a complex privatised
energy market.(Interviews with Adrian Bull & Norman Bird), but was not particularly related to
public opinion. Unlike nations such as Germany, Sweden, Japan and Switzerland, where the
accident at Fukushima caused a reassessment of the place of nuclear power in the electricity

supply system, that was not the case in the UK.

Public opinion in the nuclear power debate

Public opinion in the UK has generally been split 40:30:30 (in favour: opposed: no strong
opinion/don’t know) on the topic of nuclear energy.(White, 1977; European Commission, 1984,
1986, 1987, 1989, 1991, 2005, 2007, 2008; Ipsos MORI, 2010a) Although opposition to new
plants increased throughout the 1970s, and was made more prominent (as various actors
became prominently involved at public inquiries), the figures across large surveys have
remained largely static. A key feature of the surveys is the significant difference between male
and female support of nuclear power. Generally male respondents have been more likely to
support the construction and development of nuclear power, and have had a favourable view of
the economics of nuclear power, and the nuclear industry; whilst female respondents are more
likely to express opposition or an equivocal view.(European Commission, 1987, 1989, 1991,
2007; Ipsos MORI, 2010a) Men have been more likely to state that they have some, or
significant, knowledge about the nuclear industry and perceived it as less risky, whereas female
respondents have considered nuclear high risk, and stated that they knew little or nothing about
the industry. These differences can be quite striking, a recent Ipsos MORI poll found that 29%

of men felt that they knew the nuclear energy industry “very well” or a “fair amount”, whilst only
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12% of women felt the same. 45% of women had “never heard of” or “heard of, but knew almost
nothing” about the nuclear energy industry, whilst only 27% of men felt the same.(Ipsos MORI,

2010a)

Whilst there has been continued trust in the safety of UK reactors (especially compared
with those of other nations where there have been accidents (Poortinga et al., 2013)) there has
been a significant change in optimism about the cost-effectiveness of nuclear power. Ambitions
to build UK nuclear that stations would rival the cost of fossil fuels, were disappointed by
experience with the Magnox and AGR stations, and by the mid-1980s, few viewed nuclear as a
cost-effective option.(European Commission, 1989) By 2009, however, this situation had
changed dramatically — nuclear stations were providing 20% of the UK’s electricity supply, and
at a cost the public viewed as competitive.(Department of Energy and Climate Change, 2015;
Ipsos MORI, 2009) This positive view may be challenged by response to the price agreed for
electricity produced by Hinkley Point C, which guarantees the manufacturers a price nearly

double the current market rate for any generated electricity.(Watt, 2017)

Although accidents brought the issue of nuclear safety to the fore, they have often made
little impact on surveyed public opinion. Surveys conducted by the European Commission
suggest that in the UK the accident at Chernobyl registered a small drop in support for nuclear
power lasting only a year.(European Commission, 1987) This may have been due to the
production of videos, and adverts in daily newspapers and on television media as part of an
extensive media campaign conducted by the Central Electricity Generating Board (CEGB) and
UKAEA to inform and reassure the public that the Chernobyl accident could not occur in UK

reactors.(Corner et al., 1990b)

Meanwhile, UK residents have continually rated nuclear power plants as less dangerous
than chemical plants.(European Commission, 1989) Concerns about dangerous chemical plants
are probably due to industrial accidents, such as the fatal explosion at in Flixborough in 1974,
and the widely debated regulations on the Control of Industrial Major Accident Hazards passed

as a response in 1984.(Baxter, 1986; Sirrs, 2016) Reports of deaths in heavy industries such as

coal, steel, and oil were common and widely reported.(Daily Mirror, 1962; Welbourn and
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example, the Aberfan disaster of 1966, where a collapsing spoil heap killed 116 children and 28
adults) meant that the public viewed industrial safety as whole (rather than nuclear safety

specifically) as a cause of major concern.

Since 1959, the nuclear industry has been regulated by an independent government
agency. The Nuclear Installations Inspectorate (NII, now known as the Office for Nuclear
Regulation, ONR), seems to have retained public confidence, in spite of a general weakening of
public trust in government and institutions as a whole from the 1970s to the present. The safety
record of UK operators means that there have been few opportunities to challenge trust in UK
regulators. (Blowers, 2010; Bickerstaff et al., 2008; Thorpe and Gregory, 2010) Media reports
often cite the UK as having the ‘toughest’ regulators, and suggest that Chinese and Russian
vendors are keen to obtain a British regulatory ‘seal of approval’ before attempting to enter
other foreign markets.(Gosden, 2015; Ruz, 2015) However this does not mean that regulators
are universally trusted; in particular local residents near Sellafield view non-governmental
organisations such as Greenpeace as the most successful regulators of the industry’s

actions.(Poortinga and Pidgeon, 2003)

The importance of the imagined public

Anxious about public response, UK governments have always been influenced by various
‘imagined publics’ in the formation of policy. Concerns about the response of imagined publics
can be a source of major changes to planned policy or engagement tactics.(Maranta et al.,
2003; Barnett et al., 2012; Skjglsvold, 2012; Walker et al., 2010) Welsh and Wynne suggest that
the UK industry ‘imagined (and desired) [an] awe-struck public’ in the 1950s and 1960s.(Welsh
and Wynne, 2013) The 1955 White Paper ‘A Programme of Nuclear Power clearly imagined a
public requiring secure, abundant and cheap energy supplies (which would have to be
generated by fuels other than coal or oil), and saw investment in nuclear energy as a way of
securing this.(HMSO, 1955) The clearest impact of imagined publics on the UK nuclear
programme was during the debate over the third generation of nuclear power investment
between 1973 and 1979. Further investigation of the role of the imagined public is dealt with in

detail in the Showcase section below.
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Public involvement in nuclear energy decisions:

The public planning inquiry is the formal avenue for public involvement in nuclear
power.(Rough, 2011a) In the UK any large scale construction has had to be approved by local
council authorities (though rules were changed in 2008 to facilitate streamlining of consent. See
Johnstone (2014). If local authorities reject planning permission, then this can be challenged at
a planning inquiry. At these inquiries the organisation seeking to build must provide evidence to
persuade the neutral ‘inspector’ (‘reporter’ in Scotland) that their application does not break any
legislation; opponents who can be made up of any number of campaign organisations or
members of the public, must show that legislation has not been met. In the case of the nuclear
industry many planning inquiries have been mandated by government rather than being caused
by a rejected application for planning permission, notably in the cases of THORP and Sizewell

B.(Patterson, 1985; Wynne, 2011)

The rise of environmental concern in the 1970s prompted the investigation of the
influential Royal Commission on Environmental Pollution (1976) which raised questions over
plans for nuclear waste treatment and storage, and coincided with the planning application for
THORP at Sellafield.(Blowers, 2010) Various national environmental campaigning groups
(particularly Friends of the Earth and Greenpeace) were involved in that planning inquiry, and
have since attended all planning inquiries for nuclear facilities, providing local campaigns with
access to funding and expert contacts.(Patterson, 1985) Nonetheless, little direct action has
been taken (with the exception of Greenpeace’s interference with at-sea-disposal operations in
1983, see below). Local groups tend to have been the most active, with the majority of
campaigns taking place at the same time as planning inquiries. Groups like SCRAM (Scottish
Campaign to Resist the Atomic Menace) and BOND (Britain Opposed to Nuclear Dumping) took

part in (largely) passive resistance to new nuclear facilities.(Welsh, 2001)

Local, rather than national or international public opinion has often been the driver for
change. Although international groups such as Greenpeace and Friends of the Earth were
active in the UK from the late 1970s the groups’ international focus meant that many of their
concerns and much of their expertise was focused on safety issues in the PWR. Due to the

UK’s different reactor choices however, the relevance of their principal concerns was mitigated,
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and early Friends of the Earth publications were focused on cost, rather than safety as a cause

for concern in Britain.(Friends of the Earth, 1975)

Davies considers that the differences in the aim of a planning inquiry (to establish
whether a facility meets building regulations, and satisfies regulatory concerns as to its safety
and effects on ‘amenity’ such as local landscapes etc.) is unsuited to discussing the less
specific concerns of objectors at nuclear plant inquiries (who often object to the use of nuclear
power at all, rather than solely in the specific instance under examination).(Davies, 1987)
However, this does not mean that inquiries have been ineffective avenues for public impact.
The earliest inquiry for a nuclear power station was held in Bradwell in 1956, and whilst local
responses were often positive, the concerns raised resulted in a partnership between the
UKAEA and Fine Art Commission to ensure that the beauty of remote sites was taken into

account in the final design and landscaping of the station (Hansard, 1957; Luckin, 1990).

Risk perception and risk management in the UK

For those in the nuclear industry, risk perception, management and communication have
changed drastically since the 1980s. Initial assessments suggested that the public over-
estimated the risk of nuclear facilities because they did not understand the low risk involved. As
such the CEGB and Health and Safety Executive began to discuss publicly the ‘risk factor
involved in nuclear energy. Adapted from work by engineers who designed power stations to
meet strict limits of ‘probabilistic risk’ (based on the probability of parts failing), early attempts to
communicate risk focused on the probabilistic chance of risk to the public. An example of this
method of communicating risk was the Health and Safety Executive’s ‘The Tolerability of Risk
from Nuclear Power Stations’ which compared the risks of nuclear energy with such diverse
sources as the ‘risk of death from five hours of solo rock climbing every weekend’.(Health and
Safety Executive, 1992) Other risk factors, such as the danger to life posed by the Heysham
AGR power stations (2.55 X 10°) are now seen to be similarly incomprehensible to the public.
As Openshaw observes, such vast numbers spread over a lifetime have little meaning: even if
the chances of an accident are one in one million years this does not mean that one will not

occur tomorrow.(Openshaw, 1986) This conception of the public has led industry to blame
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public resistance to nuclear facilities on NIMBY-ism (Not In My Back Yard) and exaggerated

concern stemming from a lack of knowledge.

Attempts to communicate and manage risk perceptions in this way largely failed.
Research by sociologists in the late 1980s suggested that any significant difference between
the public’s perception of risk, and the risk factors quoted by experts undermined public trust in
the knowledge and judgement of those experts rather than altering their perception of the risk
itself. A report examining risk analysis, perception and management, published by the Royal
Society in 1992 reflected the tension between probabilistic and social science approaches; ‘the
preface to the report...proclaimed that it was “not a report of the Society”, that “the views
expressed are those of the authors alone”, and that it was merely “a contribution to the ongoing
debate”.(Adams and Thompson, 2002) Sociological studies of risk perception have attempted to
understand why people perceive the level of risk that they do (rather than educate them that
their perception of the risk is incorrect), and identified that this perception of risk is tied to a
number of factors including ‘concerns about social dependency, institutional trustworthiness and
track-record’.(Adams and Thompson, 2002; Wynne et al., 2002) This changing conception of
risk perception has influenced the way in which policy is made and decisions are announced,
and has increased the opportunity for the public and non-governmental organisations to
become involved in the policy process.(Adams and Thompson, 2002) It has also changed the
way in which the industry tackles risk, engaging in ‘up-stream’ communication to discuss future
risks with the public before they become an issue.(Thorpe and Gregory, 2010) Whatever the
changing views of engineers and sociologists, risk perception has always been a subjective and

individual experience for the public.

For the public at large, the major concern seems to have been the disposal of
radioactive waste. Regular Eurobarometer surveys conducted throughout the 1980s show that
even in 1986/7 UK residents viewed radioactive waste as a greater risk to themselves than a
Chernobyl-like accident.(Eurobarometer, 1987) Surveys specifically on the topic of radioactive
waste in 2001, 2005 and 2008 show that, for the UK public, waste is a major issue which limits
support for the continued development of nuclear power.(Eurobarometer, 2001, 2005, 2008)

Given that the influential Royal Commission on Environmental Pollution first suggested that no
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new stations should be built until the waste issue had been solved in 1976, it is perhaps
unsurprising that the public view this unresolved problem as a significant continuing

risk.(Flowers, 1976)

Nuclear waste in the UK

UK waste policy has been strongly directed by interactions with civil society. From 1949 to 1983
the UK disposed of most of its low-level and intermediate level waste at sea. The industry had
been developing ways to treat and store waste since its beginnings, and placed a great deal of
faith in the success of the Fast Breeder Reactor (FBR) programme at Dounreay to provide
further options for waste treatment in the future.(Glueckauf, 1961) Waste from reactors was
treated to remove plutonium, which would then be used to power the planned fleet of FBRs.
However, the end of at-sea-disposal in 1984 and the closure of the FBR programme in 1994
posed significant problems for the safe disposal of UK nuclear waste, including the plutonium

which had been built up to power the now non-existent FBRs.

The decision to halt at-sea-disposal was not initiated by the UK government. In 1972 the
London Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other
Matter banned the at-sea-disposal of High Level Waste (HLW). An advertising campaign by
Greenpeace which filmed the UK'’s at-sea-disposal programme concerned the National Union of
Seamen (NUS) and led to a global voluntary suspension of at-sea-disposal of radioactive waste
in 1983 which the UK initially flouted.(Blowers and Leroy, 1994) However, the NUS (troubled by
the Greenpeace campaign which involved dangerous proximity to the dumping operations)
voted to refuse to handle the waste.(Cooper and Palmer, 2005; Kemp, 1991) The government
had been considering other options since the publication of the Flowers Report in 1976, and,
with the cooperation of Euratom and other European nations, began a small programme of
drilling test boreholes for the geological disposal of waste in the late 1970s. That programme,
however, was forced to end due to large scale local opposition at all the sites which had been

chosen (Blowers and Leroy, 1994).

NIREX (the Nuclear Industry Radioactive Waste Executive) was formed in 1982 to

discuss and develop alternative disposal routes. Settling on geological disposal of Low Level
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announced a series of potential sites to the national press between 1982-7.(Blowers and Leroy,
1994) NIREX believed that the public could be educated into understanding that a proposed
Geological Disposal Facility (GDF) was low-risk (following deficit-model theories); and
employees were of the opinion that NIMBY-ism and lack of understanding were the sole reason
for opposition in the communities where a GDF was planned.(Curd, 1990) Meanwhile members
of the public felt that they should have been consulted about NIREX’s plans before they were
announced to the public.(Grice, 1986) This tactic of ‘decide, announce, defend’ has been cited
as a major reason for the rapid rise of local groups opposed to the siting of a GDF
nearby.(Blowers, 1999; Blowers and Leroy, 1994; Blowers and Pepper, 1987; Durant, 2007;
Kemp and O’Riordan, 1988; Kemp, 1991; Mackerron and Berkhout, 2009)

Another cause for NIREX’s difficulties was the political climate. Most of the sites were
announced in the run-up to the 1987 general election, and the majority of sites were in
Conservative constituencies. Political considerations weighed heavily in the choice to change
the plans for a GDF from storing mixed level to solely low-level waste, in the hope of reassuring
communities about the safety of the repository. However, this change of tactic implied that
NIREX's firm statements were open to challenge and served only to increase
opposition.(Blowers and Leroy, 1994; Curd, 1990) Between 1987 and 2007 Nirex attempted to
regain trust by conducting a new siting survey guided by IAEA rules, and engaging in public
consultations.(Nirex, 2005) However, Nirex had lost public confidence, and was integrated into
the Nuclear Decommissioning Authority (NDA) in 2007 (becoming Radioactive Waste

Management Ltd. in 2014).(Nirex, 2005; NDA, 2014)

NIREXs failure directly shaped policy. In 2003 the Committee on Radioactive Waste
Management (CORWM) was established to provide the government, NDA and NIREX with
independent advice. CORWM'’s report confirmed that a GDF was the most suitable solution for
nuclear waste storage alongside “robust interim storage, possibly for 100 years or more, as an
integral part of policy (as well as acting as a fallback should disposal fail)".(Mackerron and
Berkhout, 2009) Recognising the public’s response to NIREX’s proposals, CORWM'’s report
stated that a GDF could only be constructed with the consent of a local community. Their

proposed strategy, outlined in Managing Radioactive Waste Safely (MRWS) focuses on the
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development of proposals in conjunction with local councils, activists and civil society by
ensuring ‘voluntarism’.(Department of the Environment, Food and Rural Affairs, 2008) This was
tested in West Cumbria between 2010 and 2013 as local councils registered an interest in
hosting a GDF. Although the proposals reached Stage 3 of the MRWS strategy they did not
proceed further, as councils were concerned that they had no statutory right to withdraw their
interest if they entered Stage 4, which involved test-drilling, and did not wish to proceed without
the right to withdraw.(West Cumbria MRWS Partnership, 2013) Since this decision, it seems
that the creation of alternative planning arrangements for ‘Nationally Significant Infrastructure
Projects’ will move power further from local councils and back towards central

government.(House of Commons Library, 2015; Bickerstaff, K. and Johnstone, P., 2017)
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1.3. Presentation of main actors

The main supporters of nuclear energy in the United Kingdom have been government
bureaucracies including various Ministries and Departments, and most notably the UKAEA
which directed the vast majority of research into nuclear energy in the UK. Between 1962 and
1992, the major operators of nuclear power plants were state-owned electricity utilities which
were given limited choice over the number and type of nuclear stations which they were to
commission. In England and Wales, electricity was generated and transmitted via a national grid
by the Central Electricity Generating Board (CEGB) to twelve regional electricity companies
which then sold the electricity on to the consumer. In Scotland, meanwhile electricity was both
generated and sold to the consumer by two utilities, the North of Scotland Hydro Electricity
Board (NSHEB) and South of Scotland Electricity Board (SSEB). Construction of the stations
was sub-contracted from the electricity utilities to a series of shifting industrial consortia that
formed a single trade association to lobby on their behalf, now known as the Nuclear Industry

Association.

Between 1954 and 1983 the UKAEA had a large budget and extensive powers to
pursue development of UK nuclear power stations and fuel facilities with a staff, by 1959, of
over 30,000 which was maintained until the mid-1970s. The UKAEA spread its research into all
facets of nuclear power over at least ten sites (see Figure 1). From its privatisation in sections
between 1983 and 1995 the UKAEA'’s role declined rapidly. Responsibility for reactor design
and research was passed to the construction companies, whilst a small section of the Authority
which examined fusion reactors was the only section to remain publicly funded.(Hance, 2006)
Since 1997, however, much greater funds have been put into the development of
decommissioning technologies, and the control and management of waste products. The
Nuclear Decommissioning Authority (NDA) is now responsible for decommissioning nuclear
plants and facilities and has a budget of some £3billion per annum, which includes the activities

of its subsidiary Radioactive Waste Management Limited (NDA, 2014).

From 1957, the CEGB, NSHEB and SSEB, and the Electricity Council (responsible for

sale to the public and local distribution), all undertook research into the operation of nuclear

20
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at favourable rates to cover the large capital costs involved in power station construction and
operation.(Leslie, 1982) This era of extensive research was largely ended by privatisation which
also led to a large cut in the number of staff employed.(Tombs, 2012) Since privatisation the
number of companies involved ultimately increased. The current companies which promote
nuclear power are associates of the Nuclear Industry Association, lobbying on the behalf of

industry to ensure government support.

The final large group supporting the development of nuclear power have been the
trades unions. Union membership reached a peak of over 13 million in 1979. Although
membership in the UK declined precipitously thereafter, unions were an important political and
societal actor in the post-war period.(Reitan, 2003; Toye, 2012) In the UK, unions have
generally remained supportive of nuclear energy as a provider of highly paid, stable

employment.8(Unite the Union, 2015)

Supporters of nuclear energy emphasize their view that nuclear power will help secure
energy independence; does not actively produce greenhouse gases that contribute to global
warming or air pollution; and is a proven, developed technology with a sixty-year history of safe
operation in the UK. The safety of UK reactors is also heavily emphasized and linked to the

strict and well-established regulation of the UK nuclear industry.

The regulation of nuclear energy facilities is regarded as both independent, and
stringent.(Openshaw, 1986; Grimston and Nutall, 2013; Ruz, 2015) Based in the Health and
Safety Executive after 1976, the Nuclear Installations Inspectorate (established after the 1957
Windscale Fire) is now known as the Office of Nuclear Regulation (ONR), is responsible for
inspecting all nuclear sites, and assessing the safety of proposed sites. Before any new reactor
can be built in the UK the proposed design must pass the Generic Design Assessment process,

created in 2008 to ensure that designs meet criteria for safety in a wide variety of fields.

Nuclear power is opposed by a variety of local and national groups. In the UK local

groups tend to be short-lived and issue-specific, usually seeking to prevent the construction or

6 Apart from the midlate 1980s, when a variety of unions adopted policies opposing the further development of
nuclear power [REF ELLIOT].
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expansion of specific facilities. As noted above, since the mid-1970s, these groups have had
extensive support from national groups like Friends of the Earth and Greenpeace who have
staged longer, sustained campaigns in the media, and through peaceful protest against nuclear
power.(Friends of the Earth 1975; Parkhill et al. 2010) As in other nations, such as the US,
these campaigns call for a different assessment of the risks of nuclear power than those carried
out by industry and regulators. They do not only focus on the risk of nuclear accidents or leaks,
but also on the history of cost over-runs, industrial secrecy, and concerns about the future
handling of nuclear waste, and the safety of its long-term disposal. However, in spite of media
campaigns and media willingness to include the viewpoint of protestors and NGO’s these
groups and their actions have had usually only temporary and limited impacts on public opinion

and policy in the UK (except in the case of waste policy, and except in Scotland).

Both supporters and opponents of nuclear energy have attempted to utilise print, film,
radio and internet media to support their case. Media actors in the UK have been important in
shaping the debate, but unlike in the US or Japan, have not taken a leading role. Instead, the
media has often been used simply as a messenger for both factions, and have taken editorial

decisions to display, rather than shape the debate set out by the two opposing sides.
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2. Showcase

The importance of imagined publics in the reactor choice debate 1973-1979

Taken in a long term view, British public opinion on the use of nuclear power for electricity
generation has been relatively stable. Three Mile Island, Chernobyl and Fukushima have had
limited, short-term impacts with little continuing public protest or political changes. Compared to
the rest of Europe, British public opinion seems incredibly resistant to external events.(See
Figure 2; White, 1977; European Commission, 1984, 1986, 1987, 1989, 1991, 2005, 2007,
2008; Ipsos MORI, 2010a) This showcase focuses on the way in which UK reactor choice has

shaped, and has been shaped by, the public’s responses to nuclear energy.

The decision to focus on the development of gas-cooled rather than light-water cooled
reactors has framed the topics and priorities of debates about nuclear power, whilst the
concurrent development of nuclear weapons has diverted public attention. The major focus of
debate has been the economics of nuclear stations and how (and where) waste should be
disposed.(Burn, 1978; Gowing and Arnold, 1983; Hall, 1986; Williams, 1980) Obviously reactor
choice has affected these debates directly. It is traditionally suggested that the UKAEA pursued
a “narrow front” policy, choosing one path of reactor development and following a set and
determined path of incremental development.(Burn, 1978) However, the UKAEA created and
tested a variety of different reactor systems in parallel including the AGRs, their proposed
sequel, the High Temperature gas-cooled Reactor (HTR), SGHWR, and the FBRs intended to
reprocess spent fuel. This showcase focuses on the importance of various publics in the choice

of the SGHWR system in 1974, and its abandonment in favour of the PWR in 1976.

Politicians and the public

The National Archives, at Kew contains a large number of files which highlight decision-makers’
sensitivity to what the public would find acceptable (in this case an imagined public). As the
public would only be able to challenge decisions about nuclear power at a public inquiry
deciding on whether to site a particular station in a particular location, political concern about

the public’s reaction was heavily focused on the choice of reactor system, its safety, and

siting.(Openshaw, 1986; Rough, 2011a, 2011b) From the mid-1970s onwards there was regular
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polling of the public which endeavoured to access their opinion of nuclear power (although the
specific questions and focuses of each poll varied).(e.g. White, 1977) In the UK nuclear power
has been mostly been perceived by the public as safe but expensive with the vast majority of
controversy focused on cost and time overruns in construction, and the failure of manufacturers

to achieve promised exports.

The non-nuclear context

Public debate about Britain’s nuclear programme was affected by the unexpected halt in the
growth of electricity demand, and an increasing concern about the environmental impact and
safety of fossil fuel alternatives. Throughout the early and mid-1970s anxieties about industrial
safety across all major industries were heightened by the government’s attempts to pass major
Health and Safety legislation, the creation of the Health and Safety Executive, which had been
prompted by major accidents at industrial sites such as Aberfan in 1966 (involving the death of
over 100 — mainly school children).(Sirrs, 2015, 2016) In 1974 the explosion of a chemical plant
at Flixborough, killing or seriously injuring half of the workers on the site ensured that industrial
safety remained a topic of strong political, public, and importantly, trade union concern as the

government chose the nuclear reactor for the UK’s third nuclear programme.

The SGHWR decision and the importance of the imagined public

Perhaps surprisingly, the Flixborough exploision was cited during the reactor choice debate of
1974. This decision involved politicians’ and officials’ conception and deployment of various
‘imagined publics’. Anticipations of the general public’s reaction were explicitly drawn upon in
the selection of reactor as discussions focused on the system which would follow the AGR. The
choice between a British SGHWR, American PWR or the rapid development of HTRs or FBRs
(requiring European collaboration) also took account of concerns about British economic
decline, a particularly British concern about brittle fracture in metals, and the potential impact of
accidents in other countries.(Cabinet Conclusions, 1974) Unlike with earlier reactor choices, the
‘nuclear establishment’ (the UKAEA, constructors, and SSEB and CEGB) held different views

as to which system should be chosen.
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The debate, although mostly conducted in Cabinet was not entirely private. Reactor
constructors, utilities and various MPs and Ministers made their views on the replacement
system clear in Parliament and the press, and domestic and international companies advertised
their systems in national newspapers in an attempt to shape opinion; unions, and importantly,
the Trades Union Congress (TUC) met regularly with Ministers to discuss the options, and
highlight their priorities. This made them active stakeholders and mediators in the debate on
reactor choice, though their role has been subsequently overlooked. The TUC'’s priorities
differed extensively from government priorities. Whilst the government was mainly concerned
with public safety, cost, export potential and prestige, the TUC were focused on the number of

jobs created in the proposed plants, the UK supply chain, and worker safety during operation.

There was significant political concern at a high level about the safety of the steel
pressure vessels of PWRs, and whether the risk of a crack due to brittle fracture made the PWR
a choice which would seem too risky to the public. PWR pressure vessels were difficult to
manufacture, and the government was concerned that accidents elsewhere would have a

substantial effect on public opinion:

€ the Americans are selling LWRs to developing countries which will not have our
expertise. |If one of these blows upé the governn

down the LWRs in this country (CPRS, 1974)

The Secretary of State for Energy, Eric Varley was above all concerned that ‘the
Government’s choice of nuclear reactor would command public confidence’ and determined that
the government should choose the safest option (the SGHWR).(Cabinet Conclusions, 1974)
Having commissioned no research to support these statements of potential public opinion
Varley, the CPRS (and the Cabinet, who chose the SGHWR based on their recommendations)

were clearly recommending certain choices influenced by imagined publics.

The reactor choice debate which occupied government, MPs, industry, the press,
unions, and an interested public between 1973 and 1979 is a complex case highlighting the
various ways in which imagined and real publics can affect nuclear decisions. Although the

decision is usually thought to be one concerning a choice between inferior British technology
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and superior American technology, the choice of the SGHWR in 1974 was based on the
concerns of two key imagined publics — the general public and union members. Concern about
public confidence in the safety of reactors led the government to choose the SGHWR, based on
an imagined public which put safety over expense. The heavy involvement of unions, through
the TUC (which met with the Secretary of State for Energy on regular basis) represented a
membership of over 12 million workers, which they imagined would value the creation of jobs in
UK industry and enhanced worker safety more highly than cost to the UK Treasury. The
combined effects of these two imagined publics and the priorities which they highlighted make

the decision to pursue the SGHWR more understandable than is commonly portrayed.
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3. Events

3.1. Critical view to the selection process of the events

The seven events chosen for this report have been carefully selected from a long list of more
than thirty events to highlight the interaction of nuclear energy and society. We have chosen
events which have received public attention, are relatively well-studied by academics, and for
which a range of archival and media sources exist. Attention has also been paid to ensure that
the chosen events cover the period of investigation for the project, stretching from 1952 to 2006,
and that they involve a variety of actors (outlined below). The events focus largely on political
decisions and political reactions to crises, but they do so to highlight the efforts made by
politicians to shape or direct public opinion towards the benefits (or away from the risks) of

nuclear energy, and thus highlight the way in which nuclear energy and society have interacted.

Although the focus of this research is the peaceful uses of nuclear energy, it was
necessary to examine publicly available information about the UK’s first nuclear experience —
the testing of its first nuclear weapon in 1952. The event we have chosen to examine focuses
attention on the communication of the test, rather than on the explosion itself. This choice
highlights the image of nuclear power which politicians constructed. Understanding this event

shows how nuclear power and nuclear energy were conceived of in Britain in the early 1950s.

As the UK was the first nation to utilise nuclear energy to supply its national grid, it was
vital to examine the opening of the Calder Hall nuclear station in 1956 to highlight the
differences and similarities between the portrayal of nuclear weapons technology and nuclear
energy. The station represented the ambition of UK governments to maintain a prime place in
the world as a reactor constructor, something which politicians hoped the public could take pride

in, rather than fear.

Although the fire at the Windscale Plutonium Production Pile in 1957 could have
damaged the reputation of UK nuclear facilities, news of the accident was carefully controlled.

This event was chosen because of its surprising lack of impact on the nuclear energy-public

relationship. The fire was portrayed as a local difficulty in an ‘atomic factory’ — couching the fire
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in the terms of relatable industrial accidents. Beyond the disposal of large quantities of milk, the
public at large were not well-informed of the dangers posed by the fire at Windscale until the
release of information by the government in the 1970s.(Arnold, 1992) The lack of public
information, and a successful division between the plutonium producing pile and the nuclear
energy programme, meant that the Windscale fire had no effect on the construction of reactors
for energy generation in the UK. Unlike in countries such as Sweden, there has never been a
strong link between protests about nuclear weapons and protests about nuclear energy (See
Swedish Short Country Report)— the government’s response to, and handling of the Windscale

fire is vital in explaining how this division was achieved and maintained.

The reactor choice debate of 1974-76 was chosen to highlight the impact of the
‘imagined public’ on political decision-making. Whilst many consider the debate over the
SGHWR to have been a choice between supporting British industry over American rivals, an
examination of the debate in government leads us to different conclusions.(Openshaw, 1986,
pp. 128-9; Pocock, 1977, pp. 258-259) Cabinet concluded that public confidence in the nuclear
programme necessitated the choice of the safest possible reactor (even if it wasn’t the
cheapest) and supported the construction of SGHWRs.(Cabinet Conclusions, 1974) This event
shows how the balance of this decision rested on the construction of an ‘imagined public’ by

Ministers who valued safety over cost in order to maintain public confidence.

The publication of the Royal Commission on Environmental Pollution’s Sixth Report, on
nuclear power and the environment in 1976 proved an important turning point.(Flowers, 1976)
The publication of the Report coincided with the growth and establishment of key Non-
Governmental Organisations (NGOs) such as Friends of the Earth and Greenpeace. Wide press
reportage of the Commission and its Report introduced the public for the first time to
considerations about nuclear waste and the ‘plutonium economy. For campaigning
organisations such as Greenpeace and Friends of the Earth, the Flowers Report gave
legitimacy to many arguments that they had made (and would make in the future) about the
continuing development of nuclear power without a dedicated waste repository, or ‘technological

solution’ for nuclear waste.(Parmentier, 1999)
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Until the announcement that Hinkley C would indeed go ahead in September 2016, the
PWR at Sizewell (Sizewell B) was the only PWR in the UK, and was the last reactor to have
been built in the country for just over twenty years.” The public inquiry held to grant planning
permission for the reactor’s construction was a large public event. The Sizewell B inquiry lasted
for 3 years and collected 16 million words of evidence (a record at the time).(Baker, 1988)
However, in spite of the large amount of evidence given, and a large press interest, there was
little public engagement with the process.(Davies, 1987; Interview with Richard Davies)
Although a large public venue was booked the only members of public in attendance were those
waiting to give evidence.(Interview with Richard Davies) The Sizewell inquiry highlighted the
difference between the inquiry’s remit — to assess the suitability of the plans for the local area -
and the desire for some to debate whether nuclear power stations (of any kind) were necessary
at all.(Davies, 1987; Rough, 2011a) Exploring this difference is vital to explain how and why

nuclear power has remained relatively uncontroversial in the UK.(Johnstone, 2014)

At first the Labour governments of 1997-2010 avoided taking any decision on nuclear
power (or nuclear weapons).(Adams and Eaglesham, 2005) The early 2000s, however,
witnessed a conjunction of the depletion of North Sea gas reserves from 2005 (changing Britain
from a net energy exporter to an energy importer), concerns about a capacity crisis (caused by
ageing plant), a severe financial crisis in the nuclear power sector (the collapse of British
Energy) and the growing importance of climate change mitigation. From 2006, and in spite of
financial difficulties, vocal government support for the replacement of the UK’s ageing nuclear
fleet with new reactors provoked action from groups such as Greenpeace and Friends of the
Earth. The government’s decision to actively support nuclear power in the face of opposition
from NGOs has therefore been chosen to highlight the continuing lack of large scale public

controversy in the UK in spite of heightened political sensitivity about the public’s reaction.

7 Although it should be noted that a PWR at Hinkley Point (also named Hinkley Point C) was, after a lengthy planning
process, granted consentn 1990, that station was never built due to t|
onwards (Johnstone, 2013).
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3.2. Event 1. Communication of the first nuclear weapons test,

1952

Actor Category

Additional information

Actors supporting development of nuclear weapons

Atomic Weapons

Research
Establishment
(AWRE)

Based at Aldermaston Promoter
(Berkshire), developed
weapons for military use
(1950-1987, 1987-present

known as AWE)

AWRE developed
weapons and also took
part in public
information campaigns
concerning their role.

Clement Attlee Prime Minister (1945-51) — Promoter Attlee kept the weapons
Labour programme secret from
Parliament
Central Office of Government Other Produced and
Information (COI) Communications Agency distributed public
information films on
behalf of UKAEA.
Ernest Bevin Foreign Secretary (1945- Promoter Ensured that the UK
51) committed to attaining
nuclear weapons.
John Cockcroft Nuclear Physicist, Director Promoter & Directed research to
of AERE (1946-61) Regulator provide the necessary
plutonium.
Ministry of Leading research in Promoter Provided funds for the
Supply (MOS) nuclear weapons/energy weapons programme.
(1939-59)
William Penney Nuclear Physicist, Head of =~ Promoter Directed the British
Atomic Weapons Research weapons programme,
Establishment (1950-67), and the  Hurricane

Chair of UKAEA (1962-7),
Rector of Imperial College
London (1967-73)

series of tests.

Actors opposing development of nuclear weapons

Campaign
Nuclear
Disarmament
(CND)

for

Activist group undertaking Receptor
various peaceful protests

against nuclear weapons
(1958-present)

Established to protest
against increased
global stockpiles of
nuclear weapons, and
to agitate for British
unilateral disarmament.
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Direct Action Fore-runner of CND Receptor Initiated the first

Committee London-Aldermaston

(DAC) march which prompted
the foundation of the
CND.

The British nuclear weapons programme was begun in 1947 by the post-war Labour
government led by Clement Attlee. After the war, the 1946 US Atomic Energy Act sometimes
known as the McMahon Act excluded the UK (and other countries) from know-how obtained
during the war as part of an Allied effort (American, British, French and Canadian) to produce
atomic weapons.(Paul, 2000) The Foreign Secretary Ernest Bevin was a key supporter of
Britain building an atomic bomb, famously insisting that ‘We’ve got to have this thing over here
whatever it costs... We've got to have the bloody Union Jack on top of it.’(DeGroot, 2011, p.
219) The programme was not common knowledge in Parliament until 1948, and not common
knowledge amongst the public until the first successful weapons test on 3 October
1952.(Hennessy, 2007) Government regulated the weapons programme at an executive

(Ministerial) level using small Cabinet committees to manage the nascent programmes.

Even before the cold war had begun, the government sought to maintain British
prestige, and Britain’s place at the ‘top table’ of international politics through its nuclear
expertise and weapons. The bomb test was presented to the public by the news media (largely
newsreels and newspapers) as a major success of independent British engineering and
ingenuity at a time of austerity.(Daily Express, 1952; Central Office of Information, 1953) This
was a period of trust in government and institutions in general, and as such there is very little
initial evidence for anything other than public acceptance of this narrative.(Blowers, 2010;
Hennessy, 2007) However, throughout the 1950s a growing concern about nuclear weapons
began to emerge. Organisations such as the DAC and CND began to gather large numbers of
members in the mid-1950s and engage in non-violent protest against the weapons programme.
DAC and CND are noted for their ‘Aldermaston Marches’, initially from London to the bomb
factory at Aldermaston, and (after 1959) from Aldermaston to London, which garnered much

media attention. The protests also gained support from the left wing of the Labour Party
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(something which would manifest itself in the late 1970s and 1980s in an official Labour policy

of multilateral disarmament).(Parkin, 1968; Byrne, 1988; Burkett, 2012, 2010)

Early groups like the CND were initially anti-nuclear weapons, but pro-nuclear power.
(Luckin, 1990) The decision by organisations such as the CND to focus solely on protesting
nuclear weapons policy and not nuclear energy policy directed critical public attention and
anxiety towards the risks of nuclear weapons and away from nuclear energy. This early division
between the issues surrounding nuclear weapons policy and nuclear energy policy has been a
prominent and distinctive feature of the nuclear debate in the UK and was maintained and

deepened by the political response to the Windscale Fire.

Event 1 Public Information Film: “Operation Hurricane”

Who was
involved (refer to
table of potential
actors, above)

AWRE, UKAEA, William Penney, COI

When and where

did it take place? 1953, cinemas nationwide as a pre-feature newsreel

Communication.
Part of a series of government films, this was the first major description of the
British nuclear weapons programme, and the first publication of the
reasoning for the programme on a nation-wide scale by the UKAEA and
distributed by COI.
What type of The film carries a nuanced message as to the reasons for the weapons
process was it?  programme which reflected other government statements of the time:

How did this “That lethal cloud rising above Montebello marks the achievement of British
change over science and industry in the development of atomic power, but it leaves
time? unanswered the question of how shall this new-found power be used — for

good or evil, for peace or war, for progress or destruction? The answer
doesn’t lie with Britain alone, but we may have a greater voice in this great
decision if we have the strength to defend ourselves and to deter aggression.
That was the meaning of Montebello.”(Central Office of Information, 1953).
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3.3. Event 2: First nuclear power station opens, 1956

Name

Role

Actor Category

Additional information

Actors supporting the opening of the first nuclear power station

Atomic Energy

Based at Harwell
(Oxfordshire), and Risley

Designed the Magnox
reactor used at Calder

Research (Cheshire) developed Promoter Hall.
Establishment reactors for commercial
(AERE)
development
UK Atomic Leading research in Provided the .funds for
. reactor design and
Energy Authority nuclear weapons/energy Promoter development. and for the
(UKAEA) (1954-86) opment,
opening ceremony.
Prime Minister (1955-57) - Celebrated the opening
Anthony Eden . Promoter as an occasion of national
Conservative )
importance.
Produced public
Central Office of  Government information films,
. o Other photographs and press
Information (COI) Communications Agency .
releases concerning the
opening.
Director of UKAEA Directed the design of the
Christopher Industrial Group (1954-7) Promoter & Magnox reactor.
Hinton Chairman of CEGB (1957-  Regulator
64)
Spoke at the opening
Queen Elizabeth  Head of State of the United Other ceremony, distinguishing

Kingdom

nuclear energy as ‘good’
(vs. weapons).

Calder Hall nuclear power plant became the first in the world to export nuclear electricity to a

national grid on 17 October 1956. The policy had been directed by the Conservative

government and was implemented by UKAEA. While the programme’s access to monetary and

human resources was due to its importance for the nuclear weapons programme, and in

maintaining security of electricity supply, which was a perceived priority for a people tired of

austerity. This was a period of trust in government and institutions in general.(Blowers, 2010)
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Energy and Society

As with the first British nuclear bomb test, press coverage of the opening of Calder Hall

was overwhelmingly positive.(Jay et al., 1954; Welsh and Wynne, 2013) For many, nuclear

power was the ‘good’ face of nuclear fission, something reflected in the Queen’s speech upon

the plant:

...this new power, which has proved itself to be such a terrifying weapon of

destruction, is harnessed for the first time for the common good of our community.’(Laucht,

2012) There is little case for a distinct ‘euphoric’ response amongst the British public. Indeed

the focused resistance to the ‘bad’ face of nuclear energy (weapons) deflected public attention

to the extent that Blowers describes the public as ‘dormant in terms of the nuclear [energy]

issue’ (Blowers, 2010).

Event 2

Public Information Film: “Atomic Achievement” (Central Office of

Information, 1956)

Who was
involved (refer to
table of potential
actors, above)?

UKAEA, COI

When and where
did it take place?

1956, cinemas nationwide as a pre-feature newsreel

What type of
process was it?
How did this
change over
time?

Communication.

Part of a series of government films, this was the first major description of the
British nuclear energy programme, presenting nuclear energy as clean, safe,
and necessary. The film highlights Britain’s achievements in constructing the
first full-scale nuclear power station, and in other peaceful uses (such as
isotope production).
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3.4. Event 3: Windscale Fire, 1957

United Kingdom Short Country Report

Name Role Actor Category Additional information
Those supporting nuclear power
Ensured that published
Harold Prime Minister (1959-63) — reports did not reflect badly
: . Promoter on UKAEA competence (to
Macmillan Conservative L
protect the civil nuclear
programme)
Ensured the construction of
Nuclear Physicist, Director ~ Promoter & flltgrs on the chimneys .Of
John Cockcroft Windscale reactors which
of AERE (1946-61) Regulator
decreased the amount of
radiation released.
Milk Marketin Producer-run board and Paid farmers for milk which
Board 9 buyer of last resort (1933- Other was destroyed, at the
2003) market rate.
. . Increased demand for
o Requirement for plutonium o .
Ministry of tritium and plutonium
and weapons development. Promoter . .
Defence (1957-present) (potentially a factor in the
P fire breaking out).
Nuclear Physicist, Head of Cor\ducted an immediate
. review of procedures
Atomic Weapons Research . i
Establishment (1950-67) followed during the fire.
William Penney : Promoter Concluded that

Chair of UKAEA (1962-7),
Rector of Imperial College
London (1967-73)

organisation failings at
UKAEA were in part to
blame.

Those concerned by the Fire

Local
Community
(Sellafield)

Those living in and around

the Sellafield site. Receptor

Concerned by lack of
official information and
(later by reports of
increased leukaemia
incidence).
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National Farmers
Union (NFU)

Union representing

Other
Farmers

Concerned about the
impact on farming.
Arranged meetings with
UKAEA staff so that their
members would be
informed.

National Union
of Mineworkers
(NUM)

Union representing miners ~ Other
and allied professions

Local members were
concerned fallout would be
deposited in  mines by
ventilation systems. NUM
arranged meetings with
UKAEA staff so their
members would be
informed.

The legacy of the fire

British Nuclear Formerly part of Industrial Promoter Struggled throughout the
Fuels (Ltd) Group of UKAEA, part 1980s and 1990s with
privatised 1971, involved in reports that the fire had
fuel manufacture and caused increased incidence
reprocessing. of leukaemia (later
suggested to be linked to

other factors).
Nuclear UK Regulator for nuclear Regulator Created after the fire to
Installations sites (1960-2011) ensure that all sites took

Inspectorate (NII)

account of safety and were
prepared (and trained) to
deal with accidents.

The fire at one of the two Windscale plutonium production piles was the first (and at the time of

writing, most significant) major accident at a nuclear facility in the UK. The fire, caused by a

number of human, managerial, and scientific errors, spread a significant amount of nuclear

contamination across the local area. As little was known about the limits for safe dosages of

radiation Hinton encouraged workers at Windscale to conduct tests to determine whether

foodstuffs, and milk in particular were safe for the local populace to consume, leading to a ban

on the consumption and sale of milk from the area for a month (Arnold, 1992; Stretch, 2002).
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William Penney conducted a review of the accident for UKAEA which was sent to Prime
Minister Harold Macmillan. The report claimed that the Ministry of Defence’s large requirement
for tritum (for the H-bomb programme) had been a major cause along with defective
management of the crisis by UKAEA. However, the report released by the government (some
months after the fire) claimed that the cause was human error by well-trained but unfortunate
plant staff.(Arnold, 1992) Public information about the fire was heavily restricted and controlled
by the government. There was intense newspaper coverage of the events; however, this was
dependent on the release of information from government (and UKAEA in particular). Concerns
raised locally were addressed by public meetings organised by Windscale staff, and meetings
with local farmers concerned about the effects of the fallout on their livestock.(Arnold, 1992;
Stretch, 2002) Although a milk ban was in place for a month, farmers were protected from
financial damage by compensation from the government (distributed through the Milk Marketing
Board). Until the fire, the government had left regulation of the industry up to those who ran it
(Hinton, Cockcroft and other UKAEA figures). After the fire, the government established the NI
to inspect and licence all nuclear facilities, to ensure that they operated safely, and had

adequate plans for accidents.

Although located metres from the new Calder Hall power plant, the fire at Windscale
had little effect on the energy programme. Reports referred to the fire at the pile in terms similar
to those of other industrial accidents and releases common at the time, and the government
was very careful to ensure that a clear distinction was made between Windscale and Calder
Hall.(Arnold, 1992) However, the accident did lead to changes in debates on nuclear power.
The release of information in the 1980s coincided with a number of scandals at the Windscale
site (renamed Sellafield in 1981 as part of a public relations exercise) which were linked heavily
in press reports to mismanagement by the semi-private owners British Nuclear Fuels Limited
(BNFL Ltd., a state owned, but private limited company).(Bolter, 1996) Controversy over early
reports suggesting that children near the site were prone to leukaemia because of radioactive
emissions also damaged trust in the safety of the site.(Keith, 1993; Wynne et al., 2002)
Although impacting little on the developing nuclear power programmes of the 1960s, the
Windscale fire, the government’s handling of it and the secrecy around it, have been repeatedly

. .cited as events which ought to raise suspicion and weaken trust in the institutions involved. . . . ... ... .. .
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Event 3 Public meetings after Windscale Fire

Who was

involved (refer to UKAEA, members of the public, local farmers, members of the National
table of potential Farmers Union and National Union of Mineworkers, Milk Marketing Board
actors, above)?

When and where Late-October 1957, Windscale and local area (notably Seascale, Gosforth
did it take place? and Whitehaven)

What type of Communication.

process was it?  These meetings were held by various local groups (including NFU and NUM
How did this members meetings) and were attended by local UKAEA staff who sought to
change over reassure local workers of their safety. Mineworkers feared that radioactivity
time? would be collected in mines by ventilation systems. Farmers were concerned

about the impact on their produce and livestock. (Arnold, 1992, pp. 69-70)

What rationale
was given by the
party that
implemented the
engagement?

To establish confidence in the public health measures taken.(Arnold, 1992, p.
70)
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3.5. Event 4: SGHWR chosen as AGR replacement, 1974

Actor Category Additional information

Those in favour of the SGHWR

Atomic Energy

Based at Winfrith (Dorset)

Supported the creation of
commercial SGHWR after

Establishment . Promoter . .
(AEE) operated pilot reactors operating a pilot plant for
some 7 years.
Advised government that
steel pressure vessels may
Alan Cottrell Government Chief Promoter& IEJT(usnhS()aJIE:ja:ZId Sounggleosst:d
Scientific Adviser (1971-74) Receptor . y
with concrete pressure
vessels (including
SGHWR).
Central Nationalised monopol A minority of staff at the
Electricity . POl Promoter & CEGB were in favour of
. electricity company (1957- . .
Generating 1989) Regulator choosing a British reactor
Board (CEGB) design.
Varley was convinced that
safety was the primary
. Secretary of State for concern in reactor choice
Eric Varley Promoter .
Energy (and had a remit to
encourage job creation in
British industries).
. Supported the development
. h f h of
Francis Tombs Chairman o So.u.t ° Promoter of SGHWR for the SSEB’s
Scotland Electricity Board
next reactor.
Had engaged in extensive
South of . . planning for SGHWRs to be
Nationalised monopoly .
Scotland electricity company (1954-  Promoter sited at Stake Ness,
Electricity Board 57) y pany Torness, and Hunterston as
(SSEB) part of an expansion of
nuclear power.
Those in favour of the PWR
Arnold Director of General Electric Publicly criticised UK
Weinstock Company (GEC, 1963- Promoter reactor choices at Select
1996)8 Committee hearings, and
8This was he UK's |l argest el ectrical company, but
Company (GE).
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used the press to promote
the PWR (which GEC

would build)
. Chairman of CEGB 1972- Believed a British PWR
Arthur Hawkins Promoter
77 would be exportable.
Central . . .
L. Nationalised monopoly The majority of staff at
Electricity - Promoter & .

. electricity company (1957- CEGB were in favour of
Generating 1989) Regulator choosing the PWR
Board (CEGB) 9 '
National Nuclear State/orivate nuclear Majority owned by Arnold
Corporation constr‘l)Jction compan Promoter Weinstock, the NNC shared
(NNC) pany his opinion on the PWR.

. Reactor and Pressure In favour of the choice of
Westinghouse Promoter .
Vessel Manufacturer their reactor type.
Those in favour of Canada Deuterium Uranium Reactor (CANDU)
Atomic Energy Rector Manufacturer Promoter In ffavour of the choice of
of Canada Ltd their reactor type.

As with the whole nuclear programme, a complex alliance of military, political and energy
requirements led to the decision in 1974 to replace the AGR system with another, newer
technology. Faced with a complex decision, politicians requested information on the systems
available. Staff in the UKAEA (particularly those in the AEE) supported the SGHWR which they
had developed.(Fry, 2015) They were supported by Chairman of the SSEB Francis Tombs, who
preferred an SGHWR for the next station to be deployed in Scotland. Some staff at AERE and a
majority in the Central Electricity Generating Board including Chairman Arthur Hawkins favoured
the importation of an American PWR specially modified for British regulations. They were
supported in this by key figures in industry such as the Director of GEC Sir Arnold Weinstock
(GEC were also the major shareholder in the NNC), who believed that “British PWR” could be

readily exported to other countries.

UK governments have always been influenced by various imagined publics in the
formation of policy. Concerns about the response of imagined publics can be a source of major
changes to planned policy or engagement tactics.(Maranta et al., 2003; Walker et al., 2010;

Barnett et al., 2012; Skjglsvold, 2012)
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Whilst Weinstock and the CEGB were convinced that importing PWR technology from
the USA was the most economic choice, Ministers, UKAEA, and notably Government Chief
Scientific Adviser Sir Alan Cottrell were concerned about the safety of steel pressure vessels in
PWRs. These were difficult to manufacture and monitor, and the government was concerned

that accidents elsewhere would have a significant effect on public opinion:

Supposing that, with Swiss watchmaker meticulousness, we managed to make really

fgoodd pressure vessels and incorporated into t
safeguardé we are still not out of the woods be
to developing countries which will notthehave our

government will have no alternative but to shut down the LWRs in this country (CPRS,

1974).

The Secretary of State for Energy, Eric Varley was above all concerned that ‘the
Government’s choice of nuclear reactor would command public confidence’ and determined that
in light of ‘the recent disaster at the chemical plant at Flixborough’ the government should
choose the safest option (the SGHWR, which did not have a pressure vessel).(Cabinet
Conclusions, 1974) Having commissioned no research to support these statements of potential
public opinion Varley, and the Cabinet, who chose the SGHWR based on his recommendations

were clearly influenced by their imagined publics.

Whilst the Cabinet were making up their minds on the new reactor system, there was
intensive advertising in newspapers from companies manufacturing the alternative reactor
types. Westinghouse and Atomic Energy of Canada (amongst others) advertised their PWR,
BWR and CANDU systems in national newspapers, highlighting their safety, economy and
reliability — hoping to influence the public debate surrounding the choice.(Atomic Energy of
Canada Limited, 1974a, 1974b; Westinghouse Electric Corporation, 1974) There is little
evidence that this occurred or that the public at large were involved. The imagined, and real

public, fed into debate to different degrees.




H@N ESt g?md Nsl‘l)im United Kingdom Short Country Report

Event 4 Constructor advertisements in press

Who was
involved (refer to
table of potential
actors, above)?

Westinghouse, Atomic Energy of Canada

When and where National newspapers 1973-4 (e.g.(Atomic Energy of Canada Limited, 1974a,
did it take place? 1974b; Westinghouse Electric Corporation, 1974)

What type of

process was it? Communication

How did this These advertisements were a common feature in the press until a decision
change over on reactor type was announced in July 1974.

time?
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3.6. Event 5. Royal Commission on Environmental Pollution,

1976

Name Role Actor Category Additional information

Those in favour of the SGHWR

Formerly part of Industrial

Group of UKAEA, part

privatised 1971, involved in  Promoter
fuel manufacture and

reprocessing.

British Nuclear
Fuels (Ltd)

BNFL provided evidence to
the Commission on the
necessity of the
construction of THORP,
and supported CEGB and
UKAEA plans for a further
expansion of nuclear
power.

Central
Electricity
Generating
Board (CEGB)

Nationalised monopoly
electricity company (1957-
1989)

Promoter &
Regulator

The CEGB provided
evidence to the
Commission, planning a
large increase in the
number of nuclear stations
to meet projected electricity
demand.

UK Atomic Leading research in
Energy Authority nuclear weapons/energy Promoter
(UKAEA) (1954-86)

Provided evidence on the
SGHWR and Fast Breeder
Reactor (FBR) promoting
extension of the FBR
programme to meet
projected electricity
demand.

Those against nuclear power

Friends of the

Earth Activist Organisation Receptor

Raised concerns about the
‘plutonium economy’ and
the safety of nuclear power.
Criticised the UKAEA'’s
failure to provide a solution
for nuclear waste, and
(then current) methods of
at-sea-disposal.

Those assessing nuclear power
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Chairman of the
Commission. Although a
former member of UKAEA,
Regulator Flowers remained neutral
on whether nuclear power
should be used to generate

Chair of Royal Commission

Brian Flowers . .
on Environmental Pollution.

electricity.
The legacy of the report
Activist Organisation Non-violent protest of at-
Greenpeace Receptor sea-disposal, blocked
P P UKAEA boats disposing of

nuclear waste.

Allied with Greenpeace,
National Union Union supplying work force  Receptor and and members refused to
of Seamen (NUS) for at-sea-disposal of waste Other work on UKAEA boats

carrying nuclear waste.

The Royal Commission on Environmental Pollution (RCEP) was in part instigated by growing
concerns about the environment which had been developing in the UK throughout the mid/late
1960s. It rose to prominence in the early 1970s promoted by international environmental
concerns and the formation of the campaign group Friends of the Earth and The Ecologist, an
influential magazine devoted to environmentalism.(Prendiville, 2014) Whilst the RCEP (chaired
by Sir Brian Flowers, Rector of Imperial College, former member of the UKAEA board and
UKAEA researcher) was careful not to take any position on the desirability of nuclear power
stations, its report (sometimes known as the Flowers Report) was critical of the lack of progress
made on the treatment of waste: ‘It is strange in retrospect that a matter so important for the

safe development of nuclear power should have been delayed for so long’. (Flowers, 1976)

The then conventional method of ILW and HLW disposal (packaging waste in
containers to dump at sea) was concerning for the RCEP who felt that ‘The policy of
accumulating more highly active solid wastes at AEA and BNFL sites with a view to eventual
ocean disposal appears inadequate... Such disposal may prove unacceptable...’(Flowers,
1976, p. 203) Previous policy had long been to invest very heavily in a Fast Breeder Reactor

(FBR) programme which would reprocess spent fuel and close the fuel cycle. Although agreeing
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that this could provide a solution to the waste problem, the RCEP questioned the desirability of
the ‘plutonium economy’ which widespread adoption of FBRs would create. (Flowers, 1976, pp.
195) Not only were the effects of using a number of FBRs potentially unacceptable, the
programme, based on the Prototype Fast Reactor (PFR) in Dounreay at the sparsely populated
northern tip of Scotland, was experiencing severe difficulties. A number of coolant leaks had
occurred, and the reactor had not worked safely enough to be taken to full power for a number
of years.(Patterson, 1985) For the RCEP, the lack of a solution to the nuclear waste issue
(given the problems with the PFR) was seen as a restraint on the desirability and environmental

and social acceptability of nuclear power.

The Report concluded that: ‘There should be no commitment to a large programme of
nuclear fission power until it has been demonstrated beyond reasonable doubt that a method
exists to ensure the safe containment of long lived, highly radioactive waste for the indefinite
future.’(Flowers, 1976, p. 202) The publication of the RCEP brought the problem of nuclear
waste to a wider public audience, and waste quickly became a major public concern. A public
opinion survey conducted in 1977 found that whilst a majority of the public were in favour of the
construction of nuclear plants (49% to 32%), this dropped to a tie (43%, with fewer ‘don’t
knows’) when the interviewee was first asked to consider the problem of nuclear waste (White,

1977).

For campaign groups like Friends of the Earth (and later Greenpeace) the Flowers
Report provided a key reference for their criticisms of the nuclear power programme, and
particularly the lack of a solution for nuclear waste. Greenpeace staged non-violent protests,
blocking at-sea-disposal by the UKAEA using their boat Rainbow Warrior. Greenpeace
established links with the NUS, whose members then refused to work on UKAEA boats carrying
nuclear waste. This direct action changed UK policy from one of at-sea-disposal to one of dry-

storage.

Increased discussion of nuclear waste issues in public led the government to examine
options for geological storage of waste, culminating in the 1994 and 2013 efforts to construct a

GDF for nuclear waste near Sellafield.
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Event 5

History of Nuclear
Energy and Society

Who was involved (refer to table
of potential actors, above)?

United Kingdom Short Country Report

RCEP publication
Brian Flowers, BNFL, CEGB, UKAEA, Friends of the
Earth

When and where did it take

place?

1976, London

What type of process was it? How
did this change over time?

Event 5.1

Who was involved (refer to table

of potential actors, above)?

Communication:
Publication of the report began public debate in the UK
over longer-term solutions for nuclear waste and gave
legitimacy to groups using this issue to attack continued
deployment of nuclear power.

NUS and Greenpeace action to prevent at-sea-
disposal

Greenpeace, NUS, UKAEA

When and where did it take

place?

1978-83, in the Atlantic Ocean/at UK docks

What type of process was it? How
did this change over time?

Non-Violent Protest:

Between 1978 and 1982 Rainbow Warrior engaged in
peaceful direct action, attempting to block UKAEA
vessels from disposing of nuclear waste at sea
(generating much press coverage). In 1983 The NUS
passed a motion directing its members to refuse to
handle nuclear waste.

What rationale was given by the
party that implemented the

engagement?

To end at-sea-disposal of nuclear waste.

3.7. Event 6: Sizewell B public inquiry, 1982-1985

Actor Additional information

Category

Those supporting nuclear power

Gave evidence at the inquiry, supporting

(E:ﬁer::ttrr?éit Nationalised their decision to build a PWR at
4 monopoly electricity = Promoter & Sizewell. The CEGB were forced to

Generating

company (1957- Regulator  account for new safety features, the
Board o - . -

1989) siting decision, and projected electricity
(CEGB) .

demand for the new station.

Formerly part of

Industrial Group of
British UKAEA, part Gave evidence at the inquiry concerning
Nuclear Fuels privatised 1971, Promoter the safety of nuclear fuel and fuel
(Ltd) involved in fuel transport.

manufacture and

reprocessing.

Wolfson Chair in Undertook scientific work to verify the
Peter Hirsch Metallurgy Promoter safety of metal pressure vessels, and

(Cambridge), Chair
of UKAEA (1982-4)

method of detection whilst reactors were
in operation.

47
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Nuclear Physicist, Promoted work to establish scientific

Director of AERE Promoter & methods of verifying the safety of steel
Walter (1968-81) Chair of .
Regulator  pressure vessels. Gave evidence at the
Marshall UKAEA (1981-83), A .
. (at CEGB) inquiry on the necessity of and safety
Chair of CEGB case for the PWR at Sizewell
(1982-89) '
'é:?e':\tom'c tﬁi;: grg research in Provided evidence on the safety and
9y Promoter design of the PWR to be built, and
Authority weapons/energy accounted for new safety features
(UKAEA) (1954-86) y :

Those against nuclear power

Gave evidence at the inquiry criticising

Friends of the Activist Organisation  Receptor the projected demand figures of the

Earth UKAEA and CEGB.
Those assessing nuclear power
Heard evidence at the inquiry and
Inspector at the
Frank Sizewell B Public Requlator concluded that the reactor should go
Layfield Inquiry g ahead if the Secretary of State for the

Environment consented.

The formal avenue for public involvement in nuclear decisions has been through the public
planning inquiry. In the UK any large scale construction must be approved by local council
authorities. If local authorities reject planning permission, then this can be challenged at a
planning inquiry. At these inquiries the organisation seeking to build must persuade the neutral
‘inspector’ (or ‘reporter’ in Scotland) that their application does not break any legislation;
opponents who can be made up of campaign organisations or members of the public, must
show that legislation has not been met. In the case of the nuclear industry many planning
inquiries have often been mandated by government rather than being caused by a rejected

application for planning permission.

The Labour government, which eventually supported the construction of PWRs from
1978 to its loss of power in May 1979, had promised that before a new reactor system was sited
in the UK, a wide ranging public inquiry would be held. The new Conservative government
upheld this when it recommended the construction of a modified PWR at Sizewell. However, the
proposal to build a PWR led to growing concern about the importation of a foreign technology
which had been characterised as less safe than existing reactors for the previous thirty

years.(Davies, 1987)
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Whilst the CEGB, UKAEA, BNFL, and key figures such as chairman of the CEGB
Walter Marshall (former Chairman of UKAEA) were united in supporting the development of the
PWR, organisations such as Friends of the Earth and Greenpeace raised concerns over the
safety of steel pressure vessels which had been discussed in the 1974 decision. Since 1974
however, Marshall had led a Pressure Vessel Integrity Group with leading metallurgists such as
Peter Hirsch, which sought to limit the potency of these arguments, establishing the kind of steel
which should be used, ways of ensuring its high-quality manufacture, and the scientific methods
of crack detection necessary to ensure a reactor was safe to operate.(Interview with Sir Peter

Hirsch)

Writing before the inquiry began, Richard Davies, a Consultant Engineer to the inquiry,
hoped that it would provide the public an opportunity to understand and debate the benefits and
disadvantages of nuclear power, and to take a part in the decision-making process.(Davies,
1984) The CEGB had predicted public interest in the inquiry, and so arranged a daily coach
from London for interested members of the public and hired the Snape Maltings venue near
Sizewell — conducting the inquiry on-stage in an 800-seater concert hall. However, public
inquiries are limited in their remit — they are convened to discuss whether planned infrastructure
contravenes any legislation or has not taken into account its effect on the local populace
adequately. Public interest was quickly lost due to the inquiry’s tight remit (strictly adhered to by
its legalistic inspector Frank Layfield), its complexity, and its length (the inquiry sat for more than

300 days). (Interview with Richard Davies)

This is not to say that the inquiry raised no matters of interest to the public. At the
inquiry it emerged that from 1965 onwards, the CEGB first chose sites before conducting
detailed investigations into their suitability for development, following a strategy which Blowers
terms ‘decide, announce, defend’.(Blowers, 2003) Such a strategy meant that it was hard for
members of the public to trust the CEGBs assertions throughout the inquiry that the chosen site
was the best (as it became clear that Sizewell was the only site investigated in
detail).(Openshaw, 1986) Although it had been hoped that the inquiry would allow the public to

engage in debate about the new station, its limited remit prevented the wide-ranging debate that
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some had hoped for, and highlighted the limited value of the planning inquiry as a forum of

debate.(Davies, 1987)

Event 6 Planning inquiry

Who was involved (refer to table Frank Layfield, CEGB, Walter Marshall, Friends of the
of potential actors, above)? Earth, Greenpeace, various members of the public
When and where did it take Snape Maltings, 1982-5

place? - - -

What type of process was it? How Public Consultation Process:

did this change over time? Planning inquiries in the UK allow those in favour of the
proposed construction and those against to air their
concerns. However, the legalistic nature of the setting
prevents a discussion about the general concepts of the
installation from being discussed. For example, at the
Sizewell inquiry, organisations such as Greenpeace
were unable to discuss the benefits/disadvantages of
nuclear power stations in general, and instead had to
demonstrate why the plans for that specific nuclear
station in that particular location did not meet legislative

standards.
What rationale was given by the Mandated by central government to ensure public
party that implemented the discussion of the new reactor type.

engagement?
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3.8. Event 7: Government repositioning on new build NPPs,

2006-8
Name Role Actor Additional information
Category
Those supporting nuclear power
Department

BERR were charged with energy policy,
and in response to concerns about

Promoter climate change, sought to change policy
to commit the UK to building new

for Business, Department with
Enterprise & responsibility for
Regulatory energy policy (2007-

Reform 2009) nuclear stations
(BERR) '
onntraI Office Government Engaged by BERR to publicise Energy
. Communications Other Review consultations in 2003, 2006 and
Information Agenc 2008
(COl) gency '
. - Announced that nuclear power was

Prime Minister ‘back on the agenda’ in 2006 as the

Tony Blair (1997-2008) — Promoter 9

government'’s response to concerns

Labour about climate change.

Those against nuclear power

Activist group
Campaign for undertaking various From an organisation solely concerned

Nuclear peaceful protests with unilateral disarmament, CND grew
) ) Receptor
Disarmament  against nuclear to oppose all nuclear power throughout
(CND) weapons (1958- the 1970s and 1980s.
present)

Invited to 2008 consultations but did not
Activist Organisation  Receptor attend — arguing the decision had
already been taken.

Challenged the 2006 Energy Review in
Court (successfully) prompting the 2008

Greenpeace Activist Organisation  Receptor Energy White Paper. Did not attend
2008 consultations arguing the decision
had already been taken.

Friends of the
Earth

Secretary of State
for the Environment

Margaret R tor to further development of
oo FoodandRural L ower, e
Affairs (2001-2006) -
Labour
Scottish Umbrella organisation established

Campaign to primarily to protest the construction of
Resist the Torness power station 30 miles from
............ Atomic . ............................... .. Edinburghinthe late 1970s. Organised . .. .. ... . ... ..

Activist Organisation  Receptor

51
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Menace the largest protest concerning solely civil
(SCRAM) nuclear power in the UK with 4-5,000 in
attendance.

Party advocating for

an independent

Scotland, governing  Receptor
in the Scottish and Other
Parliament from

2007-present

First Minister of Advocated for the policies of his Party

Alex Salmond o " Receptor (the SNP).

Opposed to new nuclear power stations
in Scotland. Opposed to the waste
storage in a GDF-.

Displeased by UK nuclear weapons
base at Faslane.

Scottish
National
Party (SNP)

The new Labour government elected in 1997 had been reliant on focus groups and public
engagement to formulate popular policies from 1994 onwards, and once in government
promoted extensive public engagement in policy formulation.(Thorpe and Gregory, 2010) Such
an approach ensured that minor controversies were avoided; however, the subject of nuclear
power was not politically uncontroversial. The new Labour cabinet included members who had
been in favour of unilateral disarmament and leading members of the CND in the 1970s and
1980s such as Margaret Beckett and, due to this tension, issues concerning the nuclear

industry were at first avoided.

In 2003 the Department of Trade and Industry’'s White Paper concluded that the
economics of nuclear power (alongside the costs of decommissioning and nuclear waste
storage) made it ‘an unattractive option for new, carbon-free generating capacity’ and pledged
that ‘Before any decision to proceed with the building of new nuclear power stations, there
would need to be the fullest public consultation and the publication of a white paper setting out
the Government’s proposals.’(Department of Trade and Industry, 2003) However, within three
years, negotiations amongst the Labour Cabinet led to Tony Blair's announcement that climate
change had put nuclear ‘back on the agenda with a vengeance’. This decision has also been
linked to military needs of the time. (Cox et, al. 2016; Stirling and Johnstone 2018). The 2006
Energy Review announced that ‘nuclear has a role to play in the future UK generating mix
alongside other low carbon generation options’, but did not cite any details of the public
consultations undertaken.(Department of Trade and Industry, 2006) Subsequently, this Review
encountered difficulty.(Wintour and Adam, 2006; Interview with Adrian Bull). Greenpeace (which

........ had taken. part in the consultations) challenged the Review in the High Court, claiming thatthe . . .. ... ... .
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government had not engaged in the ‘fullest public consultation promised’.(Greenpeace UK,
2006) Siding with Greenpeace, the judge in the case agreed that ‘the consultation exercise was
very seriously flawed’ and that the Review did not meet the promised exercise set out in

2003.(Justice Sullivan, 2007)

By contrast with the Review, the subsequent 2008 Energy White Paper on Nuclear
Power published its extensive consultations in detail.(Department for Business, Enterprise &
Regulatory Reform, 2008a, 2008b) Multiple agencies were contracted to host and analyse
citizen’s panels and focus groups which would indicate public acceptance of allowing
companies to invest in nuclear power. Couched in terms of the governments’ response to
climate change, the public were asked their opinions on the safety and reliability of nuclear
power compared with renewable sources, and the extent to which the UK should seek to
replace (or increase) its nuclear generating capacity. BERR selected a number of responses
which together suggested the public’s view was highly complex, highlighting moral concerns
about nuclear power, but also indicating a reluctant acceptance that nuclear power was a
necessary part of the energy mix in a low-carbon economy.(Department for Business,

Enterprise & Regulatory Reform, 2008a)

Although the 2008 consultation showed public acceptance of a role for nuclear energy
in providing the UK with low-carbon electricity, it did highlight a lack of trust in the privatised
operators of nuclear power plants. Members of the various consulted groups were concerned
that private companies would be less prepared than the government, or a public sector body, to
take choices which were expensive but safer: “Would they try to get away with only minimum
standards due to concerns about their profits?”(Department for Business, Enterprise &
Regulatory Reform, 2008a, p. 132) These concerns did not mean that the public rejected the
use of nuclear power, or that the government changed its plans as a result; however,
Greenpeace’s challenge of the 2006 Energy Review has ensured the extensive use of public
consultation in nuclear policy matters. Whether these consultations have been as open, full or
frank as possible has been debated by sociologists who note that participation and topics of

discussion are highly limited.(Johnstone, 2014)
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This increase in government support for new nuclear power stations was not reflected
across the whole of the UK. In Scotland, where a devolved government had been in charge of
Scottish energy policy since 1997, the election of a minority government led by the Scottish
National Party (SNP), headed by First Minister Alex Salmond, led to a distinct divergence in
energy policy. Focused on obtaining the full independence of a Scottish nation from the union
nations which constitute the UK, the SNP had long advocated against nuclear power. The party
was opposed to the stationing of the UK’s nuclear deterrent at Faslane within 30 miles of
Glasgow (Scotland’s second largest city), against continued nuclear reprocessing at Dounreay,
and against any proposals for new nuclear power stations in Scotland.(Scottish National Party,
2007, 1997) As such, the Scottish government’s position, confirmed at a vote in 2008 (passing
with support of the Scottish Liberal Democrats, and Scottish Green Party) represented
significant divergence from the UK government’s support for new nuclear power stations.(The
Scotsman, 2008) In 2007, as it became clear that CORWM would propose a single deep
geological storage facility for the UK’s nuclear waste, the Scottish government proposed that
Scottish nuclear waste should be stored on, or near surface as close as possible to the site

which produced it.(Scottish Government, 2007)

The SNP’s policies were (and are) in part a result of Scotland’s unique relationship with
nuclear power. From the early 1950s, Scotland was at the forefront of nuclear development in
the UK. The FBR research programme was based at Caithness on Scotland’s north coast, and
well into the 1970s Scotland alone was the world’s largest generator of nuclear power per-
capita or per-head.(Anon., 1970) However, plans for further nuclear power facilities in the late
1970s provoked extensive resistance amongst the Scottish public. Proposals to locate a nuclear
waste repository in various locations across the Scottish Highlands between 1977 and 1982 led
to intense protests at the sites, and local referenda supported by local authorities.(Hansard,
1977, 1979, 1982, 1982; Oldroyd, 2002) The proposed construction and beginning of works on
the Torness reactor (less than 30 miles from Edinburgh) precipitated the formation of a number
of protest groups under umbrella group the Scottish Campaign to Resist the Atomic Menace
(SCRAM), and the UK’s largest protests against civil nuclear power attended by 4-5,000.(Welsh,
2001)
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Event 7a The Future of Nuclear Power: White Paper consultation

Who was involved (refer COl, BERR, Greenpeace, Friends of the Earth, Various members

to table of potential of the public (see below)

actors, above)?

When and where did it Across the country in various locations, between 23/07/08-

take place? 21/09/08

Public consultation/participation processes:
Whilst termed a ‘public consultation’ the process did feedback
into policy decisions being made by BERR and did have an
impact on the 2008 White Paper.
The consultation events were managed by a private
communications group and assessed by other groups to ensure
validity. Late in the process environmental organisations,
Greenpeace and Friends of the Earth pulled out of the events
and did not attend any events in September, as they believed the
consultation was biased in favour of a decision that government

What type of process was had already taken.

it? How did this change Consultation events focused on plans for new nuclear power

over time? stations and the way in which these would be regulated (by
government) and managed (by the private sector). Reponses
highlighted concern about private companies’ profit motivation,
and the volatility of costs in constructing nuclear facilities.
(Department for Business, Enterprise & Regulatory Reform,
2008a, pp. 101-230) Overall, public responses highlighted the
impact of climate change on their willingness to accept the need
for nuclear power. The privatised industry’s efforts to portray
nuclear as a low carbon technology seem to have worked, and
most UK citizens believe that nuclear will have a significant part

to play in the generation of electricity in the future.(European
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Commission, 2007) A number of high profile environmental
writers and campaigners have changed their minds and now
support nuclear power as part of the answer to the challenges
posed by climate change.(Monbiot, 2011) As climate change
continues to rate as a matter of concern for the public, nuclear
power is perhaps seen as a ‘necessary evil'.(European
Commission, 2007) Although this is defined as ‘resigned
acceptance’ by the report’s authors ‘reluctant acceptance’ would

be the more usual term.

What rationale was given
by the party that
implemented the

engagement?

To ensure that the 2008 White Paper met the terms of “fullest

public consultation” promised in 2003

Event 7b

Divergence between Scotland and the rest of the UK concerning

nuclear power policy.

Who was involved (refer
to table of potential

actors, above)?

The Scottish Government: the SNP, Alex Salmond

The UK Government: Tony Blair, the Labour Party

When and where did it

take place?

2007-2008

What type of process was
it? How did this change

over time?

Political implementation
The SNP’s policies on nuclear power and nuclear waste have

their roots in Scottish responses to nuclear power.

What rationale was given
by the party that
implemented the

engagement?

A manifesto commitment in response to gaining power in the

Scottish Parliament in the 2007 elections.
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4. Facts and figures

4.1. Data summary

There are 15 operating reactors in the UK that produce 19-21% of country's electricity.
Altogether the UK has built 45 commercial and large prototype reactors (26 —-Magnox, 14 —
AGR, 2 -FBR, 1 - SGHWR, 1 - PWR, 1 -HTR).

The UK has developed and exported its own reactors abroad, to Italy and Japan.

There are facilities to create an independent fuel cycle from separation to reprocessing.
Public opinion about nuclear power in the UK has been broadly positive since 2006 despite

the accident at Fukushima.
4.2. Key dates and abbreviations

Key dates:

1948 Nuclear energy programme commenced.

1952 UK tests first fission atomic weapon.

1954 UK Atomic Energy Authority (UKAEA) established to direct research and advise
government on the development of nuclear power.

1955 White Paper, ‘A programme for nuclear power’ sets out the Magnox programme
of reactors.

1956 Calder Hall reactor becomes the first to supply electricity commercially to a
national grid.

1958 Nuclear Installations Inspectorate set up in response to a fire at a Windscale
plutonium producing pile

1964 White Paper, ‘The Second Nuclear Power Programme’ establishes the AGR
programme of reactors.

1977-8 Planning inquiry for Thermal Oxide Reprocessing Plant (THORP) held with large
input from environmental groups.

1982-5 Sizewell B planning inquiry, held for the first PWR in the UK. It lasted over 340
days and took over 16 million words of evidence.

1995 Most recent reactor went in operation

2016 Government announces Hinkley C construction will begin — the first of eight new

nuclear stations.
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Abbreviations:

AGR Advanced Gas-cooled Reactor

BERR Department of Business Enterprise and Regulatory Reform
BNFL British Nuclear Fuels

BOND Britain Opposed to Nuclear Dumping

CANDU Canada Deuterium Uranium reactor

CEGB Central Electricity Generating Board (1957-1990)

CND Campaign for Nuclear Disarmament

CoRWM Committee on Radioactive Waste Management

FBR Fast Breeder Reactor

GDF Geological Disposal Facility
GEC General Electric Company
HLW High Level Waste

ILW Intermediate Level Waste
LLW Low Level Waste

MRWS Managing Radioactive Waste Safely

NDA Nuclear Decommissioning Authority

NIl Nuclear Installations Inspectorate

NIMBY Not In My Back Yard

NIREX Nuclear Industry Radioactive Waste Executive
NSHEB North of Scotland Hydro Electricity Board

NUS National Union of Seamen

ONR Office for Nuclear Regulation

PFR Prototype Fast Reactor

PWR Pressurised Water Reactor

RCEP Royal Commission on Environmental Pollution

SCRAM Scottish Campaign to Resist the Atomic Menace
SGHWR Steam Generating Heavy Water Reactor

SSEB South of Scotland Electricity Board

THORP Thermal Oxide Reprocessing Plant

TUC Trades Union Congress

UKAEA United Kingdom Atomic Energy Authority
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4.3. Map of nuclear power plants

Figure 1 represents an extended map of nuclear power sites in the UK with export, and location

of major fuel suppliers.
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4.4. List of reactors and technical, chronological details
The tables below show the list of reactors, suppliers, operators as well as date details.

Table 1 — Operational nuclear power reactors in UK. Sources: IAEA 2016; WNA 2016.
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o 2 S 17 o
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1 Dungeness-B1 EDFUK APC  GCR 520 1.10.1965 23.12.1982 3.4.1983
2 Dungeness-B2 EDFUK APC  GCR 520 1.10.1965 4.12.1985  29.12.1985
3 Hartlepool-A1l EDFUK NPC  GCR 595 1.10.1968  24.6.1983 1.8.1983
4 | Hartlepool-A2 EDFUK NPC  GCR 585 1.10.1968  9.9.1984  31.10.1984
5 Heysham-A1l EDFUK NPC  GCR 580 1.12.1970  6.4.1983 9.7.1983
6 Heysham-A2 EDFUK NPC  GCR 575 1.12.1970  3.6.1984  11.10.1984
7 Heysham-B1 EDFUK NPC  GCR 610 1.8.1980 23.6.1988  12.7.1988
8 Heysham-B2 EDFUK NPC  GCR 610 1.8.1980 1.11.1988  11.11.1988
9 Hinkley Point-B1  EDFUK TNPG GCR 475 1.9.1967 24.9.1976  30.10.1976
10 Hinkley Point-B2 | EDF UK | TNPG GCR 470 1.9.1967 1.2.1976 5.2.1976
11 Hunterston-B1 EDF UK TNPG GCR 475 1.11.1967 31.1.1976 6.2.1976
12 Hunterston-B2 EDF UK | TNPG  GCR 485 1.11.1967  27.3.1977 31.3.1977
13 Sizewell-B EDFUK PPC  PWR 1198 18.7.1988 31.1.1995  14.2.1995
14 Torness-1 EDFUK NNC  GCR 590 1.8.1980 25.3.1988  25.5.1988
15 Torness-2 EDFUK NNC  GCR 595 1.8.1980 23.12.1988 3.2.1989

Table 2 — NPPs shutdown permanently Sources: IAEA 2016; WNA 2016.

s c
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12.6.196
1 | Berkeley-1 ML TNPG GCR 138 1.1.1957 1.8.1961 2 31.3.1989
24.6.196 26.10.198
2 | Berkeley-2 ML TNPG GCR 138 | 1.1.1957 | 1.3.1962 2 8
3 | Bradwell ML TNPG GCR 123 1.1.1957 1.8.1961 1.7.1962 31.3.2002
4 | Bradwell ML TNPG GCR 123 | 1.1.1957 | 1.4.1962 | 6.7.1962 30.3.2002
27.8.195
5 | Calder Hall SL UKAEA GCR 49  1.8.1953 1.5.1956 6 31.3.2003
6 | Calder Hall SL UKAEA GCR 49 1.8.1953| 1.12.1956  1.2.1957 31.3.2003
7 Calder Hall SL UKAEA GCR 49 1.8.1955 1.1.1958 1.3.1958 31.3.2003
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8 | Calder Hall SL UKAEA GCR 49| 1.8.1955| 1.12.1958  1.4.1959 31.3.2003
1.10.195
9 Chapelcross-1 ML UKAEA GCR 48 5 9.11.1958 1.2.1959 29.6.2004
1.10.195
10 | Chapelcross-2 | ML UKAEA GCR 48 5] 30.5.1959 | 1.7.1959 | 29.6.2004
1.10.195 1.11.195
11 | Chapelcross-3 ML UKAEA GCR 48 5 31.8.1959 9 29.6.2004
1.10.195 22.12.195
12 | Chapelcross-4 | ML UKAEA GCR 48 5 9| 1.1.1960  29.6.2004
UKAE 14.11.195 1.10.196
13 Dounreay DFR A UKAEA FBR 11 1.3.1955 9 2 1.3.1977
UKAE 10.1.197
14 | Dounreay PFR | A TNPG FBR 234 1.1.1966 | 1.3.1974 5| 31.3.1994
21.9.196 31.12.200
15 Dungeness-Al ML TNPG GCR 225 1.7.1960 1.6.1965 5 6
1.11.196 31.12.200
16 | Dungeness-A2 | ML TNPG GCR 225| 1.7.1960 | 1.9.1965 5 6
Hinkley Point- EE/B&W/ 1.11.195 16.2.196
17 Al ML T GCR 235 7 1.5.1964 5 23.5.2000
Hinkley Point- EE/B&W/ 1.11.195 19.3.196
18 | A2 ML T GCR 235 7| 1.10.1964 5| 23.5.2000
1.10.195
19 Hunterston-A1 ML GEC GCR 150 7 1.8.1963 5.2.1964 30.3.1990
1.10.195 31.12.198
20 | Hunterston-A2 | ML GEC GCR 150 7| 1.3.1964  1.6.1964 9
7.11.196
21 Oldbury-Al ML TNPG GCR 217 1.5.1962 1.8.1967 7 29.2.2012
22 Oldbury-A2 ML TNPG GCR 217 | 1.5.1962 | 1.12.1967 | 6.4.1968 | 30.6.2011
EE/B&W/ 21.1.196 31.12.200
23 Sizewell-Al ML T GCR 210 1.4.1961 1.6.1965 6 6
EE/B&W/ 31.12.200
24 | Sizewell-A2 ML T GCR 210 1.4.1961 | 1.12.1965| 9.4.1966 6
14.1.196
25  Trawsfynydd-1 ML APC GCR 195 1.7.1959 1.9.1964 5 6.2.1991
41 | Trawsfynydd-2 | ML APC GCR 195| 1.7.1959 | 1.12.1964 | 2.2.1965 4.2.1991
UKAE 1.11.195
42 | Windscale AGR A UKAEA GCR 24 8 9.8.1962 1.2.1963 3.4.1981
Winfrith UKAE SGHW 1.12.196
43 | SGHWR A ICL/FE R 92 1.5.1963| 1.9.1967 7 11.9.1990
EE/B&W/ 24.1.197 30.12.201
44 | Wylfa-1 ML T GCR 490 1.9.1963 1.11.1969 1 5
EE/B&W/ 21.7.197
45 | Wylfa-2 ML T GCR 490 | 1.9.1963 | 1.9.1970 1| 25.4.2012

Table 3 — proposed and planned nuclear power plants. Source: WNA 2016.
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1 Hinkley Point C-1 EDF Energy EPR 1670 20187 2026
2 | Hinkley Point C-2 EPR 1670 20197 2027
3 Sizewell C-1 EDF Energy EPR 16707 ?
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5 Wylfa Newydd 1 Horizon ABWR 1380 2019 2025
6  Wylfa Newydd 2 Horizon ABWR 1380 2019 2025
7 Oldbury B-1 Horizon ABWR 1380 late 2020s
8 Oldbury B-2 Horizon ABWR 1380 late 2020s
9 Moorside 1 NuGeneration | AP1000 1135 2019? late 2025
10 | Moorside 2 NuGeneration | AP1000 1135 20267
11 Moorside 3 NuGeneration = AP1000 1135 20277
China General | Hualong
12 Bradwell B-1 Nuclear One 1150
China General | Hualong
_O%*
13 Bradwell B-2 Nuclear One 1150
Total planned & - 17,900
proposed 13 units MWe
. . . 2X
Sellafield GE Hitachi PRISM 2x311
2X
Sellafield Candu Energy Candu 2x 740
EC6

4.5. Data on public opinion and periodization of nuclear

developments
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Figure 2 — Graph of public opinion in the UK, 1977-2010. Sources: (European Commission, 1982, 1984,
1986, 1987, 1989, 1991, 2005, 2007; Ipsos MORI, 2010b; White, 1977)

Public opinion has remained remarkably stable over a long period in the UK, and compared to

the issues surrounding nuclear weapons, nuclear energy has remained relatively
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until the mid-late 1970s. The table below shows a completion of opinion polls from a variety of
sources from 1977-2010. Although questions, methodology and sample-size differ, the aim of
each poll was to elicit the subjects opinion as to whether they supported the development of

nuclear power and/or the building of new nuclear power stations.

4.6. Electricity production, consumption, nuclear power share

and demand forecast

Fuel input for electricity generation

- Other fuels
M Hydro
= Wind

Natural gas

m Coke and breeze

moil

W Coal
@ Nudear

Fuel input Million tonnes of oil equivalent

Figure 3 — Fuel input for electricity generation 1945-2013. Source: data adapted from Department for
Energy and Climate Change Historical Dataset — https://www.gov.uk/government/collections/electricity-
statistics#historical-data
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4.7. Other related information about nuclear power in UK

Were there sales of equipment/fuel/reactors/isotopes to other nations (if so, which, when
and to where)?
UKAEA arranged the sale of two Magnox reactors at Latina (Italy) to Ente Nazionale Idrocarburi
and the other at Tokai (Japan) to Japan Atomic Power Corporation (see Figure 1). Both had
their fuel supplied and managed (reprocessed) by UKAEA/BNFL.

From 1946 the Radiochemical Centre at Amersham (operated by UKAEA) produced
and sold isotopes to institutions and governments around the world (divested in 1971 as The
Radiochemical Centre Ltd, privatised as Amersham International plc. 1982, taken over by GE

Healthcare 2004- present).

Where did the fuel come from?

Uranium ore for the UK nuclear programme was initially sourced from the Belgian Congo
(through the Anglo-American Combined Development Agency set up during World War II).
These were later supplanted in the 1950s by supplies of ore from Canada and particularly from
South Africa and Australia. The ore was enriched by gaseous diffusion at Capenhurst (1953-
1982), replaced by gaseous centrifuge (1976-2016) through the UKs part-ownership of Urenco.

Enriched ore was manufactured into fuel at Springfields (1946-present).

Where does waste go?

Waste is stored at reactor sites, and then transferred to Sellafield or Drigg. Spent fuel rods are
reprocessed at THORP (1993-present); High/Intermediate Level Waste (HLW/ILW) is vitrified
and stored awaiting long-term disposal. THORP reprocesses fuel from foreign reactors under
contract. Low Level Waste (LLW) is disposed of at the Drigg LLW Depository (1959-present). It
was hoped that the development of FBRs could close the fuel cycle, but reliability issues and
lack of resources meant that FBR work ended in 1994.The UK has sought at various times to
establish a Geological Disposal Facility (GDF) for HLW/ILW, most notably 1982-7 (involving

industry sponsored NIREX Ltd) and 2008-2013 (involving local government sponsored West

Cumbria Managing Radioactive Waste Safely Partnership).
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