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1 Introduction

1. The Government’s decision on the future of the energy sector, and with it the outlook
for nuclear power in the UK, is one of the most important issues it has faced in its time in
office. The outcome of the 2006 Energy Review will have ramifications not just for this
generation, but for generations to follow.! This means it is vital that the Government makes
its current assessment on the basis of all the available evidence, with a view to putting in
place a framework to safeguard the long-term sustainability of the UK’s energy supply.

2. The scope of the Energy Review is vast, and the timescale—at barely six months—is
short. We decided that the most useful way in which we could contribute to the debate was
to focus on three areas of energy policy where we felt some of the assumptions made by
interested parties needed close investigation. Accordingly, we announced our intention of
inquiring into “the particular considerations that should apply to nuclear” new build; the
implications of increasing dependence on gas and coal imports; and the capacity of
microgeneration to meet a substantial proportion of the UK electricity demand in the
medium and long-term. This Report is on the first of these topics.

3. Coverage of the Energy Review, rightly or wrongly, has focused on the role that nuclear
power may play in the future energy mix. We believe that, in determining its policy on
the future of nuclear energy, there are a number of issues that the Government needs to
address. Our inquiry has sought to examine these to provide a comprehensive overview
of the matters for debate, and to highlight those we believe are absolutely crucial. In so
doing, we have not sought to reach a conclusion either for or against new nuclear build,
but to reach definitive conclusions on those issues where the evidence base allows us to
do so.

4. Most of the technical objections to nuclear power, such as the availability of fuel and
the carbon profile of nuclear power stations, have answers. Political issues, such as
security and proliferation, are matters of judgement. There are other questions,
however, that are both technical and political in nature, such as waste management.
The purpose of this Report is to help focus debate on the issues that really need to be
discussed and not those that have definitive answers.

5. If the Government really wishes to meet its objectives for carbon emissions and
energy security, its policy must sustain those technologies it wishes to be part of the
energy mix. However, we do not believe that the way to energy security is for the
Government to fix the proportion of the energy mix that should come from particular
technologies. Rather, it should ensure a fair competitive environment for existing
technologies, while supporting innovation in new ones. A policy designed to enable the
construction of new nuclear power stations would be credible only if it was based on
four key elements:

¢ A broad national consensus on the role of nuclear power, that has both cross-party
political support and wider public backing;

1 Department of Trade and Industry, Our energy challenge—securing clean, affordable energy for the long-term,
January 2006



e A carbon-pricing framework that provides long-term incentives for investment in
all low carbon technologies;

¢ A long-term storage solution in place for the UK’s existing radioactive waste legacy;
and

e A review of the planning and licensing system to reduce the lead time for
construction.

6. Two of these areas require action for the successful implementation of energy policy,
regardless of a decision on nuclear power. The planning system and carbon pricing are
as much issues for renewable energy and the future of fossil fuel plants as they are for
nuclear. Moreover, it would be necessary to ensure any decision in favour of new
nuclear build would not undermine efforts elsewhere, such as in energy efficiency.

7. In addition, there are issues which the Government and Parliament must consider
that have a strong ethical dimension and will ultimately require a political judgment.
These include:

e Whether, as a country, we should create new radioactive waste, which subsequent
generations will have to manage;

e Whether the UK’s nuclear policy poses internal security risks and undermines
efforts to prevent proliferation; and

e The extent to which the UK needs to demonstrate leadership in reducing carbon
emissions, given the modest contribution it can make relative to the rest of the
world.

8. Finally, our Report highlights issues surrounding nuclear power, where there has
been debate, or where, underpinned by the principles outlined above, the market and
the Government should be able to find a solution. Among our conclusions are that:

e Although new reactors may be able to use existing sites, this cannot be guaranteed.
Further research would be needed to identify alternative sites;

e There are reactor technologies that could seek licensing in the UK now, although we
would be amongst the first in the world to use them;

e Constraints in the domestic skills capacity could be overcome with sufficient
investment and use of international resources;

e Constraints in infrastructure capacity could be overcome with sufficient
investment, although there are concerns regarding certain reactor components;

e There should be sufficient uranium supplies to meet any future UK demand;

e Financing the management of decommissioning and waste storage is possible,
provided a system for charging the industry is in place from the start;



e The UK has the market players willing to deliver a programme of new build,
although the current electricity market does not provide favourable conditions for
them to do so;

e Nuclear power is a low carbon source of electricity, comparable to renewable
energy; and

e There is a clear understanding that the costs of developing new nuclear power
stations, including subsequent decommissioning and waste disposal, would be met
by the private sector developers of each station.

9. Finally, we are concerned about the manner in which this Energy Review has been
conducted. Throughout the process, the Government has hinted strongly that it has
already made its mind up on nuclear power. The last review took three years to
complete, yet this one has been conducted in the space of six months, and has focused
primarily on the electricity sector, at the expense of consideration of transport and
heating—both equally important sources of carbon emissions in the UK. This has not
been an Energy Review, but an Electricity Review.

10. What is more, it is clear to us that the outcome of the Energy Review has largely
been determined before adequate consideration could possibly have been taken of
important evidence that should inform the Government’s policy decision. This includes
the Committee on Radioactive Waste Management’s final report and
recommendations for the long-term storage of the UK’s high level radioactive waste,
expected at the end of July 2006; and the Heath and Safety Executive’s recently
published expert report, which includes analysis of the potential for pre-licensing of
nuclear reactors. Further, there has been insufficient analysis of the extent of the
‘energy gap’ the UK faces, for example, given the potential for further lifetime
extensions of some of the existing nuclear fleet. All of these areas bear crucially on the
key principles we have highlighted above.

11. During our inquiry we took formal evidence from the Institute of Physics; the UK
Energy Research Centre; the Nuclear Industry Association; British Energy; Sir Jonathon
Porritt, Chairman of the Sustainable Development Commission; the Chief Executives of
E.ON UK and EDF Energy; the Health and Safety Executive; the Environment Agency;
Professor Gordon MacKerron, Chairman of the Committee on Radioactive Waste
Management; Roger Brunt, Director of the Office for Civil Nuclear Security; Professor
Keith Palmer; Dr Dieter Helm; and Ofgem. A full list of the witnesses is given on page 86.

12. We also received 56 memoranda from other companies, associations, and individuals.
We would like to express our thanks to all those who have contributed to this inquiry.



2 Building a national consensus

13. The conclusions of the Government’s current review should frame the UK’s energy
policy for the foreseeable future. It is axiomatic that energy is fundamentally important to
the operation of our economy. Hence, the objectives set by Government for energy policy
and the means of achieving them affect the whole of society. Because of this, it is vital that
policy is formulated and implemented on the basis of a broad national consensus—or at
least acceptance at both a political level and among the public in general, that policy has
been developed objectively and after consideration of all relevant issues. In this Chapter we
look both at the role of politics in building a national consensus on energy policy, and the
position of nuclear power within this, before considering the importance of enabling the
general public to understand any decisions made with regard to nuclear power.

The role of politics

14. In determining their investment decisions in future generating capacity, power
companies need to have a degree of certainty over the returns they expect to receive. Where
there is uncertainty, investment will be geared instead towards achieving a short-term
payback—an outcome that is not necessarily commensurate with meeting Government
objectives for energy policy which, for example in the case of reducing carbon emissions,
are largely focused on the long-term. For nuclear power, the industry has told us that it
would require a lasting commitment by the Government on the basis of a broad cross-
party political support if it was to make investments in new build. This section looks at the
importance of these factors, and the extent to which they are being met within the current
Energy Review.

A Government commitment to nuclear power

15. The 2003 Energy White Paper did not contain specific proposals for building new
nuclear power stations, although it did not rule out the possibility that, at some point in the
future, nuclear power could be necessary to meet the Government’s climate change
objectives.” This position of ‘keeping the nuclear option open’ means there is no
moratorium on new build in the UK. The reality, though, is that there are a number of
practical constraints, as outlined later in this Report, which make it very unlikely that the
industry would wish to build new nuclear power stations without there first being a change
in Government policy. Indeed, the 2003 White Paper stated that before “any decision to
proceed with building new nuclear power stations, there will need to be the fullest public
consultation and the publication of a further white paper setting out [its] proposals”.’

16. The industry told us that if the Government wanted new nuclear build, its starting
point would need to be a clear statement that nuclear power represented an important and
necessary component of the UK’s future energy sector.! For example, in its written
evidence, E.ON UK told us that investors would need “a white paper and a positive

2 Department of Trade and Industry, Our energy future — creating a low carbon economy, 2003
3 Ibid. page 12
4 Appendix 38 (Nuclear Industry Association)



statement from the Government of the role it believes nuclear has to play in a diverse and
low carbon fuel mix”.> This would also be the wish of the finance community. Professor
Keith Palmer, of NM Rothschild, told us: “one would not expect to proceed with big
investments unless it was clear that the direction of travel was broadly supported by the
Government”.®

17. While we agree with this view in principle, we received conflicting evidence on the
form that a long-term commitment would need to take. The Nuclear Industry Association
(NIA) believed that the Government would have to “provide direction on the scope of any
potential programme”.” However, one of our other witnesses noted that: “If one set a
specific number for nuclear power it would take away from those incentives to perform
against competing technologies”® Indeed, given the expectation that the private sector
would deliver any new build, without financial assistance, the Government would not be in
a position rigidly to determine the size of such a programme. As another witness said to us:
“the answer will turn out to be whatever the private sector is willing to do”.? It seems, then,
that official support for more nuclear power would have to take place within the context of
a renewed commitment to other aspects of energy policy, such as efforts on renewables and
energy efficiency. The evidence of this commitment would need to take the form of
Government action on some of the barriers to nuclear power, as highlighted in this Report,
as well as on barriers to other low-carbon technologies, enabling the market to deliver the
proportion of nuclear energy in the generation mix that it believes is optimal.

A cross-party consensus

18. The period over which investors seek a return on their generating assets can be 20 years
or more. Governments will come and go across such a timescale, creating the political risk
that energy policy could change under a different administration. If investors believed a
different ruling party might in the future change the direction of policy, they would not be
willing to risk having their assets stranded. This means they would either seek a higher cost
of capital on such projects, or instead, would make investments that provided a relatively
short-term pay-off. As such, political uncertainty poses a concern for any part of the energy
sector where the viability of a particular technology is partly dependent on the policy
framework of the government of the day. This is as true for renewable energy and other
low-carbon technologies as it is for nuclear power.

19. Because of this concern, an additional key element to the Government’s future energy
policy needs to be the establishment of a political consensus on the technologies that
should compete in the energy mix, and whether nuclear power should be a part of that.
The nuclear industry made this point clearly in its evidence to us.!” For example, the Chief
Executive of E.ON UK said: “The reassurance I need is that there is a broad level of cross-
party support for this because we are investing over several government cycles, not just

Appendix 22 (E.ON UK)

Q 208 (Prof Keith Palmer)

Appendix 38 (Nuclear Industry Association)
Q 49 (Prof Jim Skea)

Q 298 (Dr Dieter Helm)
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10 Appendices 5 (British Energy), 16 (EDF Energy) and 22 (E.ON UK); CBI, Response to ‘Our Energy Challenge...’, 2006



one”."" Dr Dieter Helm contrasted for us the successful development of nuclear power in
France, where there has been a long-term political consensus in favour, with the “very poor
record of nuclear development in the UK”, as an illustration of the importance of cross-
party support for adopting a policy of new build."* He noted too, that “if there is not cross-
party support for a nuclear programme, or at least the framework within which one might
be constructed, then it is going to be very expensive”.”” The evidence we received suggests
that the Government’s Energy Review has, to date, not taken account of this vital
consideration.

The Energy Review process

20. The current Energy Review is being undertaken within the Government with little
consideration of the need for cross-party involvement. Whilst we do not deny that energy
policy requires political as well as economic judgements, the failure to include the main
political parties in the process militates against the possibility that they will sign up to the
final outcome. So long as the Energy Review is carried out in isolation by the Government,
there is little prospect that it will make steps towards reconciling the divergent views both
across and within parties.

21. Throughout our inquiry, we were concerned that some of the pronouncements made
by the Prime Minister have been perceived as pre-empting the results of the Energy
Review. In a speech given at the CBI annual dinner on 16 May 2006, he was quoted as
saying that the UK’s future reliance on gas imports “put the replacement of nuclear power
stations, a big push on renewables and a step change on energy efficiency, engaging both
business and consumers, back on the agenda with a vengeance”.!* This has been widely
seen as evidence that the Government has already made its mind up to go ahead with new
nuclear build, before the Energy Review has completed its analysis of the evidence. For
example, in its evidence to us, the Environment Agency said: “he may not be listening to
our advice”.”” In response to questioning from us on this concern, Sir Jonathon Porritt,
Chairman of the Sustainable Development Commission, said: “I think the way in which
the Government is handling the process around the Energy Review is not clever. It is
allowing an awful lot of people to assume that ... this is, indeed, an exercise in rubber-
stamping”.'®* We hope sincerely that this is not the case, and look forward to seeing the final
analysis.

22. We register also our concern with regard to the timing of the current Energy Review.
As our colleagues on the Environmental Audit Committee have pointed out, it comes little
more than two and a half years after the 2003 Energy White Paper, and only two months
after the Government’s most recent report assessing progress against the White Paper

11 Q261 (Dr Paul Golby)

12 Q 267 (Dr Dieter Helm)

13 Ibid.

14  www.epolitix.com

15 Q 376 (Mr Clive Bates)

16 Q 107 (Sir Jonathon Porritt)



objectives.” Whereas the previous energy review took three years to complete, the
Government is intent on announcing the results of the 2006 Review just six months after it
published its consultation document. This announcement will come less than a month
after it has received the Scottish Executive’s formal submission; and only a matter of days
after receiving an expert report it commissioned from the Health and Safety Executive on
the potential risks arising from recent and potential energy developments (which also
considers the possible role of pre-licensing nuclear reactor designs). Furthermore, the
announcement will come before the completion of important work elsewhere, such as the
Stern Review of the Economics of Climate Change; the Barker Review of Land Use
Planning; and the final recommendations of the Committee on Radioactive Waste
Management. As a consequence, we are concerned that important evidence will potentially
not be taken into full consideration in determining the outcome of the Energy Review.
Again, this will not help the Government in gaining cross-party support for its eventual
policy conclusions.

23. A clear government commitment to the future role of nuclear power, based on a
broad cross-party political consensus, would be necessary for the power industry to be
willing to invest in a new programme of reactors. However, market delivery of new
build, and the absence of public subsidy and guarantees, would constrain the
Government’s ability to determine the scope of any new programme. What is more, the
way in which it has conducted its Energy Review to date suggests that the Government
will have to work hard if it is to gain cross-party and wider public support for its policy
decisions.

Engaging the public

24. The building of a national consensus on energy policy goes wider than the confines of
Whitehall and Westminster—it must reach out to encompass the whole of society. After
all, it is the consumers of energy that must ultimately live in the environment their choice
helps create, and pay for the electricity they demand, and hence the generating assets that
produce it. In this section, we look at current public opinion on nuclear power and the
wider role of Government in securing the backing of the general public for its energy

policy.

Public opinion

25. In the course of our inquiry, a number of statistics were quoted to us which indicated
both support for, and opposition to, nuclear power. The nuclear industry highlighted
growing acceptance of nuclear energy as a means of combating climate change, and within
the context of support for other forms of low-carbon generation, such as renewables.'® For
example, BNFL plc cited in their submission to the Energy Review a poll showing that 41%
of the public would now be in favour of replacing existing nuclear power stations with new
ones, to keep the same proportion of nuclear energy. 28% of those polled opposed this. It
quoted other surveys, including one showing 54% of people in favour of new nuclear build

17 Environmental Audit Committee, Sixth Report of Session 2005-06, Keeping the lights on: Nuclear, Renewables and
Climate Change, HC 584-1

18 Q47 (Prof Jim Skea)
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if it would help tackle climate change, and another indicating that 62% of people would
support an energy policy that combined increased renewable generation with cautious new
nuclear generation."” This suggests possibly a “grudging acceptance” of the potential need
for more nuclear power in the future.*

26. On the other hand, the Sustainable Development Commission cited evidence that there
is less than 30% support for a new programme of nuclear power stations.> We
acknowledge here the inherent difficulty in collecting robust and objective survey data that
accurately reflects public perceptions about nuclear power. Clearly, it is hard to gauge the
precise extent to which the public would favour a programme of new nuclear build, as
opposed to other options for reducing carbon emissions and ensuring security of electricity

supply.

Creating ‘buy-in’

27. Whatever the position of public opinion on new nuclear build, if the Government
decides to encourage this, it would be vital for the Government to engage actively to gain
public acceptance of the policy. The conduct of the Energy Review, to date, has not gone
far in achieving this. Sir Jonathon Porritt said to us that there “is a school of thought inside
the DTI which would have you believe that the consultation around the Energy Review is
sufficient in itself to persuade the general public that the debate has been adequately
thought through”.>> He went on to say that “by definition they [the DTI] have not touched
the general public in the way that you would expect a consultation engagement actually to
do”.* This suggests to us that there is much more the Government would need to do
following the results of its Energy Review. Indeed, the Review really marks only the
beginning of its dialogue with the general public on the long-term future of energy policy
in the UK.

28. The importance of public confidence was also highlighted to us by the power sector.
The Chief Executive of EDF Energy told us that “we should not cut corners about the
issues that public opinion wishes to address. Public acceptance is a condition precedent for
all potential investors to make their decisions”.** Energywatch argued that to ensure the
Energy Review delivered benefits to consumers it needed to make sure that they saw
themselves as an active part of the solution to carbon emissions, therefore engaging in “a
transparent dialogue about the costs and benefits of energy supply”.” It noted too, that a
meaningful reduction in carbon emissions from domestic energy would require a “sea
change in the engagement of consumers with their own consumption behaviour”. While
energywatch’s concern is primarily energy efficiency, these views are equally valid in
relation to nuclear power, as indeed they are to renewables.

19 BNFL plc, Supporting paper on nuclear energy issues, March 2006
20 Q47 (Prof Jim Skea)

21 Sustainable Development Commission, The role of nuclear power in a low carbon economy, Paper 7: Public
perceptions and community issues, March 2006

22 Q 139 (Sir Jonathon Porritt)

23 Ibid.

24 Q 239 (Mr Vincent de Rivaz)

25 Energywatch, Response to ‘Our Energy Challenge...’, 2006
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29. The actual process of achieving ‘buy-in’ from the general public for a generation of new
nuclear power stations would require action by the Government on a number of fronts,
both at a national and local level. For example, as we discuss later in this Report, public
acceptance of new nuclear build is widely seen as being conditional on the Government
putting in place a long-term solution to the UK’s existing radioactive waste legacy. Further,
nuclear power is unlikely to receive public support if the sector is perceived as receiving
disproportionate political support from the Government at the expense of other ways of
reducing carbon emissions. This cuts across a number of policy areas, including planning
and long-term carbon pricing, both of which are discussed in a later section, where we note
that all low-carbon technologies should be treated equally.

30. At a local level, public support is required if the nuclear industry is to find suitable sites
for a new generation of reactors. Evidence suggests that in areas of the UK where there are
already nuclear power stations in operation, there is a wide level of public support for
nuclear power because of the local economic benefits it brings in terms of employment.
Where existing reactor sites are available, there would have to be a re-opening of
negotiations with the local community to assess its willingness to host further new build. If
completely new sites were considered for development, then operators would have to
engage with communities from scratch in gaining local support for the siting of a nuclear
power station in their area. We note here the additional difficulty of having the nuclear
industry, as the deliverers of any new nuclear build, leading such public engagement. Since
the Government would also have to be involved, this would add to the complexity of the
discussions.*

31. Public opinion on new nuclear build is mixed. Where it is favourable, this is
contingent on factors such as the UK reaching a long-term solution to its existing
radioactive waste legacy, and the assumption that new nuclear power would be within
the context of a range of other low-carbon technologies contributing to the energy mix.
Of itself, the Energy Review does not represent a sufficient public engagement on the
long-term issues of energy policy. With regard to nuclear power, this would require
continuing dialogue both at a national level on wider policy issues, and at a local level
on, for example, siting issues. Both approaches are vital for building a national
consensus on the Government’s energy policy. The Energy Review statement cannot be
the Government’s final word.

26 We discuss the issue of siting in more depth in Chapter 3.
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3 Constructing and operating nuclear
power stations

32. The delivery of a new generation of nuclear reactors would be a complex and time-
consuming process. This chapter looks at the broad range of issues that the Government
would need to address if it wished new nuclear build to come online before the end of the
next decade. It considers a number of areas which have been widely debated in the media
over the course of the Energy Review, ranging from the planning and licensing process and
the availability of sites, to the choice of reactor technology and the implications for security
and proliferation.

Planning and licensing

33. One reason why the Government is conducting its Energy Review now is because it is
likely there would be a significant period of time between a potential decision in favour of
new nuclear build, and the point when new power stations would actually start generating
electricity. This is partly because the construction of power stations takes a number of
years. Even the most optimistic estimates for this are in the region of five years.”
Experience in the UK to date has shown it can take much longer, with an average
construction period for existing nuclear power stations of almost 11 years.”® In addition to
this concern, which in any case would be a matter for the potential construction
consortium rather than the Government, there is the issue of the planning and licensing
process that precedes construction. This is an area where we received a significant amount
of evidence citing the regulatory system as a key inhibitor to any investment in new nuclear
build, both at present and in the future.” At the forefront of the minds of those who would
consider investing in new build is the most recent experience, Sizewell B, where it took
seven years from a decision in principle to the start of construction. Therefore, in this
section we look at the existing structure and process for the planning and licensing system.
We then go on to consider how this could potentially be reformed if the Government
wished to reduce regulatory risk for investors, before discussing the feasibility of such
reforms.

The regulatory process

34. Prior to the start of construction and operation of a new nuclear power station, there
are several bodies in the UK from whom approvals must be obtained. The principal
authorities include the Nuclear Installations Inspectorate (NII), which is part of the Health
and Safety Executive (HSE); the environment regulator (either the Environment Agency in
England and Wales, or the Scottish Environment Protection Agency); the Office for Civil
Nuclear Security (OCNS); Local Planning Authorities; the Department of Trade and

27 British Nuclear Fuels plc (BNFL), Supporting paper on nuclear energy issues, March 2006

28 Fabien A. Roques, William J. Nuttall, David M. Newbery, Richard de Neufville and Stephen Conners, Nuclear Power:
A Hedge against Uncertain Gas and Carbon Prices?, 2006

29 Appendices 5 (British Energy), 11 (BNFL plc), 12 (Chemical Industries Association), 16 (EDF Energy), 32 (Institution of
Electrical Engineers), 38 (Nuclear Industry Association), 47 (RWE npower) and 50 (Shell UK); Centrica, Response to
‘Our Energy Challenge...’, 2006; CBI, Response to ‘Our Energy Challenge...’, 2006
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Industry (DTI) and, depending on siting, the Scottish Executive. Each of these has a key
role to play in the regulatory process.

35. There are a number of consents and approvals that a potential operator would need to
seek from these bodies. Of these, key permissions include the nuclear site licence, the
Section 36/37 consent and the authorisation to make discharges and disposals of
radioactive waste. A site licence is required under the Nuclear Installations Act 1965, and is
administered by the NIL It looks at three aspects—the reactor design, its siting, and the
organisation of the potential licensee.” Within these three areas, the NII has 36 standard
licensing conditions which must be met before a licence can be awarded. These cover a
broad range of issues, including safety-related functions such as the handling and storage
of nuclear material; incident reporting and emergency arrangements; design, operation
and maintenance; and control, supervision and training of staff.’'

36. The Section 36/37 consent is required under the Electricity Act 1989, and stipulates that
for any new power station in England and Wales with capacity greater than 50 megawatts,
the operator must seek approval from the Secretary of State for Trade and Industry. The
Scottish Executive holds similar powers in Scotland. The Local Planning Authorities
(LPAs) for the area where a new plant is proposed are statutory consultees under the Act. If
the LPA objects to the proposal then the Government has to hold a public inquiry before
consent can be given. Even then, the operator must still gain all other relevant consents and
approvals before it can proceed.

37. The authorisation to dispose of radioactive waste, including making radioactive
discharges, is required under the Radioactive Substances Act 1993 and is issued by the
relevant Environment Agency. The Agencies require that the radioactivity of waste and
discharges is minimised. The Agencies consider the design of the plant and how it will be
operated, including the management arrangements of the operator. Other environmental
and construction waste management will also be needed.

38. Other matters include ‘Justification’, under the 2004 Justification of Practices Involving
Ionising Radiation Regulations, which involves weighing the benefits and detriments of a
new nuclear power station so as to ensure that there will be a net benefit from operation. In
the case of a new programme of nuclear reactors it is likely that a Strategic Environmental
Assessment (SEA) would also be necessary. This would assess the likely effects of a
proposed plan or programme on the environment. Although there is no approval
associated with such an assessment, it would be used to inform the site selection and public
inquiry process. At this stage, it is not clear to us whether the SEA would be nationwide, or
site-specific, or whether it would be led by the Government or the developers.

Constraints under the existing system

39. The evidence we received raised questions regarding both the licensing and planning
aspects of the existing regulatory process. The chief concern was the length of time
required for each. On licensing, it can take around two years for the Nuclear Installations
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Inspectorate to approve a design for a particular site and organisation. This follows on
from a two to three year period during which the detailed design specification is drawn up.
This timetable would be for one company’s design proposal for a single site. If there were
to be a programme of new reactors delivered on a competitive basis, thus requiring
assessment of various designs for multiple sites, we would expect this process to take
significantly longer. A lengthy period for licensing would increase the regulatory risk faced
by any operators and would discourage them from entering into the process in the first
place.

40. Similarly on planning consent, the potential for the procedures to take much longer
than expected has been highlighted as an important risk. Here, the main area where there
would be a likelihood of delay is in the public inquiry process. In the case of Sizewell B this
went on for around two years, and largely focused on issues of energy strategy and the
reactor technology proposed, rather than local site-specific issues.’” In so doing, the inquiry
opened up for debate at a local level, issues that had already been discussed earlier in the
process.” In addition, two years later when the public inquiry took place for Hinkley Point
C, which in the end was not built, many of the same issues of policy, need and economics
were debated again.** It seems clear, then, that the existing licensing and planning regimes
are a significant barrier to investment in new nuclear build. Whilst we do not dispute the
utmost importance both of ensuring public engagement and confidence in the process, and
guaranteeing safety, the feasibility of reforming the system is something to which the
Government will have to give serious consideration in weighing up the issues relating to
new nuclear build.

How might the system be reformed?

41. We set out below the evidence we received on how the regulatory process could be
changed to reduce the time taken for planning and licensing if that were considered
desirable. This evidence focused on two specific areas. First was the proposal for the
Government to set out clearly its plan and timescale for firms seeking regulatory approval.
Secondly, it was proposed that the Nuclear Installations Inspectorate should consider pre-
licensing generic reactor designs, and potentially also sites at an early stage. ** With reforms
in these areas, the regulatory process would still take up to five years for the first of any
programme of new reactors.”* However, it could reduce the risk of the procedures taking
significantly longer.

42. Regulatory risk, that is the uncertainty over the timing and outcome of the regulatory
process for planning and licensing, is one of the main reasons why investors are currently
not willing to enter the sector. As a result, our witnesses argued that, if it were to decide in
favour of new nuclear build, the Government would have to set out a ‘roadmap’, showing
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clearly the process for achieving regulatory approval, which would provide a predictable
timescale, thus reducing regulatory and project risk as the project progresses.”” As
discussed in the previous Chapter, there would need to be a preceding national debate on
the need for a new generation of nuclear power stations, and there would need to be a
Strategic Environmental Assessment, which would consider generic issues relating to new
build and the basic characteristics of suitable sites for such new build.*® The main aim of
such an assessment would be to close off debate on the wider issues relating to new build at
an early stage so that the public inquiry, later on, focused instead on local concerns.*® This
would prevent a repeat of the Sizewell B experience.

43. The second main area in which the industry is looking to the Government to reform
the existing system is through the potential pre-licensing of reactor designs. As we noted
earlier, the licensing phase considers the reactor design, its siting, and the organisation of
the potential licensee. In the past, these three factors have been considered in
conjunction—a defined reactor design, on a specific site, for a particular operator. The
Nuclear Installations Inspectorate told us, though, that it could potentially look at the
reactor design before considering the site or the organisation. This would be done by
considering generic designs put forward by applicants on the basis, too, of a generic site
envelope that covered all the likely sites in the UK.* The aim of this would be to assess
whether there were any fundamental problems with particular designs, so that when the
eventual licence application was made, there would be a much lower risk of delay, thus
allowing the licensing process to be completed before any public inquiry. The other
potential advantage to this approach is that the licensing for subsequent reactors would
take less time because many of the design and siting issues would have been addressed
right at the start.*' The process could also be quicker if subsequent reactors were to use the
same design. We discuss the advantages and disadvantages of this approach later on in this
Chapter.

44. Two further issues were raised by our witnesses: international collaboration and
resourcing. On the first of these, in relation to assisting with the potential pre-licensing of
reactor designs, we were told that it may be possible for the NII to make use of information
shared with other nations’ nuclear regulators. There is a significant amount of safety and
design information available from countries such as the United States, Canada, and
potentially now France.*”” The advantage of making use of such resources is that it would
not require the UK regulator to ‘re-invent the wheel’ in considering proposed reactor
designs.* On the issue of resources, our witnesses noted that the requirement on regulators
to conduct pre-licensing and contribute to environmental assessments would substantially
raise their workload. In particular, the NII would find it difficult to cope with licensing
generic reactor designs unless its resources were increased.
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45. All of the proposals discussed above focus on changing the regulatory process.
Potentially, the Government might also need to consider the current structure of nuclear
regulation to see if there is scope for greater efficiency there. One suggestion, which we put
to the NII and Environment Agency, was whether a nuclear ‘super-regulator’ would help
avoid unnecessary overlaps in the regulatory process. Defra has previously considered this
issue and concluded against it, on the understanding that there should continue to be close
working between the two regulators.** The Director for Civil Nuclear Safety made a salient
point to us, though, that the UK’s regulatory framework is at present geared towards an
industry that is decommissioning and winding down. Were there to be a programme of
new nuclear build, an important consideration should be whether that model of regulation
remained the most appropriate.*

Feasibility and risks

46. Although both the arguments in favour of regulatory reorganisation and the proposed
changes to the system seem rational, we have concerns in relation to the actual feasibility
and risks of such reforms. Primary amongst these is the need to maintain public
confidence in the regulatory process. Whether justified or not, the issue of nuclear power
generates a high degree of public concern, particularly regarding the risks to public safety.
Many of those who submitted evidence to us suggesting possible reforms to the system also
stated it was essential that public confidence in the process should not be undermined.*
For example, the Chief Executive of EDF Energy, Mr Vincent de Rivaz, told us: “we should
not cut corners about issues that public opinion wishes to address. Public acceptance is a
condition precedent for all potential investors to make their decisions”.* It is not
surprising to us that, when the industry talks about streamlining, concerns are raised over
the maintenance of public confidence in the rigour of the licensing and planning system. A
‘roadmap’ of the route to licensing may help maintain transparency and hence engagement
in the process, but it is difficult to see how it would be enforced in practice. In the event of
there being delays, it could be damaging to public confidence were the Government to be
seen to be rigidly adhering to a pre-defined timetable, at the expense of allowing debate on
issues that are impossible to predict at this stage.

47. We note also that changes to the planning system are typically fraught with difficulty,
and evidence suggests that, if anything, since Sizewell B the consent process has become
even lengthier.”® Previous attempts to streamline the planning system have had limited
effects on the length of the process. It should also be noted that the issue of planning
approval for new electricity generation cuts across the whole sector—and, indeed,
distribution or gas storage—and is therefore not unique to nuclear power. For example,
failure to get planning consent has prevented the development of many onshore wind
farms in the UK, and even new planning guidance (PPS 22) designed to help the
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renewables sector is taking time to have an effect. As a result, the Government is
considering the wider consents regime as part of its current Energy Review.

48. Another important consideration is that planning consent is a devolved matter. Two of
the UK’s seven AGRs are in Scotland, at Torness and Hunterston. As we discuss later in
this Chapter, there is a possibility that developers of a new fleet of reactors would seek to
locate them next to the site of existing reactors. The existence of a different planning
regime in Scotland would have implications for the Government’s ability to draw-up a
‘roadmap’ for the regulatory process that it would have the power to enforce. Moreover, if
the Scottish Executive were to adhere to a policy against new nuclear build, it would be able
to implement this through the planning system. This is one more reason why the
Government must build a national consensus for its energy policy to be a success if that
policy is to include new nuclear build.

49. The International Atomic Energy Agency (IAEA) has recently completed a review of
the basis for the Nuclear Installation Inspectorate’s appraisal of reactor designs in advance
of any specific proposals for new nuclear build.” The terms of this review included
consideration of the NII's readiness to regulate and license any new reactor designs, and to
identify areas for improvement to the UK nuclear safety regulatory regime by exchanging
knowledge with IAEA experts. Despite the NII having not made a detailed study of any
reactor design since Sizewell B in the early 1980s, the IAEA’s report was positive.
Nevertheless, it made recommendations to the NII that it should clarify the current
licensing and approval process for potential applicants, and also that it should consider the
resource requirements posed by any new build programme.

50. As part of the Energy Review, the Health and Safety Executive has produced an expert
report looking at the health and safety risks arising from recent and potential energy
developments.® This includes consideration of a new generation of nuclear power stations
and the potential role of pre-licensing assessments of candidate designs. This concludes
that a two-stage licensing process, as discussed above, could be completed in roughly three
to four and a half years. Generic design acceptance would be the longest part of the process,
estimated at between 33 and 42 months, followed by a shorter, site-specific licensing
process of 6 to 12 months. However, HSE note that these timescales would be dependent
on the availability of resources, the quality and timeliness of the safety submissions
received, and the significance of any issues arising, among various other factors. In other
words, there is a risk that it could take longer than this.

51. HSE’s report also comments that the precedent for pre-licensing in the UK has already
been set with the Sizewell B reactor. There, the Nuclear Installations Inspectorate had
begun looking at the Pressurised Water Reactor (PWR) as early as 1973, before the then
Central Electricity Generating Board made a formal application in 1981, which then took
six years to complete. HSE suggest that the reason for the length of time for licensing was
partly because of the ‘first of a kind’ nature of the PWR, but also because the 1979 accident
at Three Mile Island nuclear power station, in the United States, led to subsequent changes
in the Sizewell B design. In the case of a new build programme in the UK today, we note
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that pre-licensing would still face many of the ‘first of a kind’ factors, which slowed the
process for Sizewell B. Whilst lessons have been learnt from past experience, the timescales
suggested by HSE for new nuclear build still look very optimistic.

52. The two year licensing period for Heysham 2 and Torness—the last of the AGR power
stations—suggests there is scope, though, for greater efficiency with subsequent reactors, if
new nuclear build occurred in sequence. As such, the extent to which the Government can
speed up the regulatory process also depends on its willingness to dictate the choice of
reactor for any new nuclear power stations. If it stipulates one design for the whole of a
potential programme, there is real scope for regulatory efficiencies. However, such an
approach would be at odds with the Government’s stated desire for market delivery of any
new build.”' Moreover, if a number of applicants for pre-licensing were to approach the
NII with different reactor design proposals, the extent to which the Inspectorate could
manage this workload would largely depend on its resourcing. Although the NII would be
able to cover additional costs by charging for pre-licensing work, which would also
rationalise its workload, its Chief Inspector said to us that they “are finding it difficult to
recruit”.”* Nevertheless, the NII was confident that it would be able to draw on national
and international experience should it need to ‘ramp up’ its resources quickly.”® Its
comparatively small size within the industry may make this easier, although if a
programme of new build received the go-ahead, it would still be competing with the rest of
the industry for what is a diminishing supply of skilled workers.**

53. Evidence that we received stated that the current planning and licensing systems are
a significant deterrent for investment in new nuclear power stations in the UK. To
overcome this problem, the Government would need to take a more managed approach
to the entire regulatory process, including resolving the national debate on nuclear
power early on, and through the pre-licensing of generic reactor designs. Whilst we
accept that the Government should do what it can to manage the regulatory risks faced
by potential operators, we have doubts as to the extent to which it will be able to achieve
this. Factors militating against success include its past experience with planning
reform, the role of the Scottish planning system, the available skills base, and the extent
to which the Government would be willing to close down public debate in order to meet
any regulatory timetable, and whether such changes would maintain public confidence.
Finally, we note that the issue of planning delays applies to the whole of the energy
sector, and is not a concern specific to nuclear power.

Finding suitable sites

54. The ease with which a new nuclear power station could get planning consent is largely
determined by the proposed location. We have already noted that a Strategic
Environmental Assessment would be necessary to identify candidate sites. However, we
received a large amount of evidence, during our inquiry, suggesting that one way of finding
suitable sites would be to position any new reactors next to existing nuclear locations.
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52 Q330 (Dr Mike Weightman)
53 Q 334 (Dr Mike Weightman)

54 We discuss the issue of skills availability later in this Chapter.



19

There are a number of sites in the UK which already hold a nuclear licence. In the case of
the second generation AGR reactors, these are owned by British Energy. The older Magnox
reactor sites, formerly owned by BNFL plc, are now under the custodianship of the Nuclear
Decommissioning Authority (although British Energy also owns land at Bradwell). Figure
1 below shows the location of the various sites.

Figure 1: Nuclear reactor sites in Great Britain
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55. Overall, there are a number of potential sites for consideration, several of which have a
fairly large amount of land available within the perimeter of the existing facilities.” The
following sections look at the advantages and disadvantages of this approach, and the
consequences of having to look elsewhere.

Advantages of using existing sites

56. From a number of perspectives, there would be potential advantages from using
existing sites for a programme of new nuclear reactors. For example, such sites already
hold licences from the Nuclear Installations Inspectorate. Although this does not mean
that a site licence would be guaranteed for a new reactor, the Inspectorate’s prior
knowledge of the location would potentially make the licensing process less complicated.
Its Chief Inspector told us that: “clearly we understand the sites and the aspects of the sites
more than any new site; therefore we would have a better start than if we had to start with a
different site”.’ The Environment Agency agreed with this point, stating that “existing sites
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are well characterised in terms of geography, demographics, situation etc [although] we
» 57

would not seek to be any less rigorous”.
57. There could also be potential advantages in terms of the planning process that new
nuclear build would have to go through for existing sites. As we noted -earlier,
communities that already have a nuclear power station near to them tend to be more
favourably disposed towards nuclear power. This is partly because they are used to it as
part of their local environment, but also because it provides employment opportunities.®
Whilst there is evidence to support this view, we would note that the lengthy public inquiry
for Sizewell B, which was built next to an existing nuclear site, suggests that the use of such
sites would not guarantee the easing of planning consent. A major contribution to the
length of the Sizewell B inquiry was that it was the first of that kind of reactor design in the
UK, as would be the case with any new reactors now.

58. Finally, evidence we received also highlighted the prior existence of grid connections at
current nuclear sites as a potential further advantage, saving the need for investment in
network upgrades and new connections.”” We discuss in more detail the grid implications
of new nuclear build later in this Report. We note here, though, that there is potentially
limited scope to realising these benefits. Locating new reactors alongside existing operating
units may not preclude the need to make grid upgrades down the line. In addition, the
Magnox reactors typically have, or had, lower voltage connections to the grid than would
be expected for the current designs of nuclear power stations.”” Although it is likely to be
easier to upgrade an existing line than to build a completely new one, replacing old reactors
with new ones would still have an impact on the national electricity grid.

Risks of using existing sites

59. A common feature of most of the UK’s existing nuclear sites is their location on the
coast. This allows them to use seawater for cooling. However, there is growing concern
about the extent to which these sites will be available in the future, because of the effects
that climate change may have on them. The International Panel on Climate Change
(IPCC) estimates that sea levels may rise by between 0.15 and 0.95 metres by 2100. This
creates a greater risk of flooding due to storm surges as well as increasing concerns of
coastal erosion. BNFL plc argue, in their submission to the Energy Review, that such
changes could easily be accommodated in the design of a new power station on an existing
site through either the positioning of a station above the predicted water level, or through
purpose-built sea defences.®" The chief executive of E.ON UK told us that dealing with
rising sea levels is “well within the range of civil engineering capability, but clearly it is a
serious problem and would need a lot of detailed work to make sure we got it right”.> This
would clearly have cost implications for the plant, though, as the large amounts of cooling
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water required by the power stations would have to be pumped a higher vertical distance
than would otherwise be the case.

60. The Nuclear Installations Inspectorate told us they had not as yet made any assessment
of the existing sites, but that, at any rate, it would be incumbent on the licence applicant to
demonstrate that they had taken such risks into account and that they would maintain
defences to a high standard.”® As one of the Inspectorate’s officials told us: “It is not a
matter of saying, ‘You cannot use these sites’, but rather, ‘If you choose this site you will
need to defend the site to this standard and bear the costs™.** At this stage, there is limited
evidence available about what the impact of climate change might be on the UK’s existing
nuclear sites. A report conducted by Nirex, which looked at this topic in the context of
radioactive waste storage, cast some doubt, for example, over the viability of Dungeness
and Hinkley Point (currently owned by British Energy) in the long-term.® However, this
work was preliminary, and looked 100 years ahead and beyond—a somewhat longer time
frame than it would be necessary to consider for a new generation of nuclear reactors, even
taking account of decommissioning. We note that the Met Office has recently begun a two-
year detailed study on this issue. It will play an important role in assessing the viability of
existing sites.

61. An additional concern for us, with regard to using existing sites, is the implications of
their current ownership, either by British Energy or by the Nuclear Decommissioning
Authority. The power companies told us that they “would look to gain access to those sites
at a commercial rate”.®® We are unclear, though, as to how they would expect the
Government to ensure this, given that these sites are largely privately owned—moreover,
half of them are owned by a company that would hope to play a significant role in any
programme of new build, and therefore might be unwilling to release them to a potential
competitor.

62. Finally, the availability of some sites may also be affected by the possible presence of
decommissioning work taking place onsite at the same time. In some instances, the process
of decommissioning would have to take place in order to release land for new build. In
other areas, sites may not have the capacity to cope with dismantling work being
conducted at the same time as construction nearby. These factors will affect the timing at
which some sites would become available for any new build.

Looking elsewhere

63. If it transpires that not enough of the UK’s existing nuclear sites were available for a
new programme of nuclear reactors, then the Government and industry would have to
look elsewhere for suitable locations. This could pose significant additional obstacles to the
timely delivery of any build. For example, the public inquiry process would be undertaken
within an environment that had potentially no prior experience of nuclear power. As such,

63 Q 349 (Dr Mike Weightman)
64 Q 353 (Mr Les Philpott)

65 Nirex, Summary note for CORWM on the impact of rising sea levels on coast sites with radioactive waste stores,
September 2005

66 Q 246 (Dr Paul Golby)



22

companies would face the challenge of needing to engage with the local community to seek
its backing for a power station in its area. Also, long lead times could be necessary for
providing a transmission grid connection where one was not already present, and for
implementing any required upgrading to the grid infrastructure down the line.*” Finally,
looking at new locations is likely to come after a Strategic Environmental Assessment
process has gone through a lengthy process of determining the viability of the existing
nuclear sites. These timing issues would have to be factored into the lead times for the
nuclear power stations themselves. The Parliamentary Office of Science and Technology is
currently preparing a study on nuclear power station siting criteria, which will be published
at the start of the 2006-07 Parliamentary Session.

64. The siting of a potential new generation of reactors in the UK could be aided by
locating them next to existing nuclear power stations. There are possible advantages
from doing this with regard to public acceptance, licensing and grid access, although
none of these is guaranteed. However, the availability of some of these sites may be
affected by rising sea levels and coastal erosion, arising from climate change. As a
result, more research would have to be carried out on these potential effects before the
industry could proceed. In addition, we are unclear as to how the Government would
make existing sites available to the nuclear industry, given that many of them are
privately owned. There would need to be a potentially difficult commercial negotiation
with the current owner—probably British Energy—before development could proceed.

Choosing the right technology

65. The UK’s existing nuclear power stations comprise three types of technology. Magnox,
the first generation of reactors, were developed during the 1950s and 1960s, born out of the
Government’s earlier military research programme. As these were very much prototype
designs, they are now obsolete, with the remaining UK Magnox reactors due to close in the
next five years.®® The UK’s second generation of nuclear power stations were
commissioned between 1976 and 1988. These Advanced Gas-cooled Reactors (AGRs) were
subject to significant design problems and cost over-runs. Whilst they are still in operation,
under British Energy Group plc, they represent the last generation of UK-designed
reactors. The one subsequent addition to the UK’s nuclear fleet, Sizewell B, was designed
by the American firm, Westinghouse, and employs the widely used Pressurised Water
Reactor (PWR) design.®” Because there has not been a ‘home-grown’ reactor in the UK for
around 20 years, and given advances in technology abroad, it is certain that any new
generation of nuclear power stations in the UK would use a foreign design.”” In the
following sections we outline the choice of reactors that should be available to potential
developers; anticipated future developments in the sector; and factors that would need to
be taken into account in choosing a reactor design.
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Available reactor designs

66. The European and American markets for new nuclear power plants has been stagnant
for the last 20 years, with very little new build. Nevertheless, reactor vendors have
continued to develop what are known as ‘evolutionary’ designs.”' These are third
generation models, which use existing technical knowledge while adding system
simplifications to improve safety performance. As such, there are now four designs that
should be sufficiently developed in the coming years to enable potential UK nuclear
operators to purchase ‘off the shelf.”” The two most likely options are the AP1000
pressurised water reactor, developed by Westinghouse/BNFL, and the European
Pressurised Water Reactor (EPR) offered by the French firm Areva. The AP1000 has a
capacity of around 1,100 megawatts and incorporates passive safety systems. These use
natural forces, such as gravity or natural circulation, where possible, in safety systems so as
to reduce the use of pumps, fans, diesels, or other rotating machinery, thus decreasing the
risk of failure of a safety feature for technical reasons. The developers argue that this not
only improves safety but also reduces the complexity and therefore the potential capital
cost without compromising safety.”” Operators in the United States are currently seeking
licensing approval for the AP1000 for stations on six sites. As yet there are no examples of
this type of reactor in commercial usage.”

67. Areva’s EPR has an output of around 1,600 megawatts and is based on a scaled-up
version of existing reactors currently operating in France and Germany. Unlike the
AP1000, it uses active safety systems that shut down the reactor in the event of an accident
or abnormal operating situation.”” The first EPR is now under construction at Olkiluoto in
Finland. It was expected to be operational in 2009, although it is already reported to have
fallen nine months behind schedule, a year after construction began.® A further
demonstration EPR is being constructed in La Flamanville in France.

68. The industry believes that these two reactor designs are ready to seek licensing approval
in the UK now.” In addition, there are two further models, which are being actively
marketed to potential UK operators. These are Atomic Energy of Canada Ltd’s (AECL)
CANDU reactor, predecessor designs of which are operating in Korea,” and General
Electric’s Economic Simplified Boiling Water Reactor (ESBWR). However, it is expected
that the technology licensing process for both of these designs would take substantially
longer than for the two front-runners, therefore reducing the likelihood that they would be
selected for any pre-licensing arrangements.” Indeed, neither of the most recent designs
has yet been built for commercial use anywhere. Furthermore, of the 24 reactors officially
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under construction around the world, 23 use designs that, for various reasons, it would
either not be possible to use in the UK, or would face difficulty competing in our market.*
This leaves only the Finnish EPR, which is still under construction, as a recent example
from which any potential UK developers would be able to draw lessons.

Future reactor designs

69. The Institute of Physics outlined to us how, in the future, possible ‘revolutionary’ or
fourth generation reactor designs will become available. These are High Temperature Gas
Reactors (HTRs), which use ceramic, rather than metal, components in the active core.
This allows much higher operating temperatures, leading to greater thermal efficiency.” In
other words, as the Institute’s Professor Gelletly put it to us, this means “one can extract
more bang for one’s buck”® Overall, revolutionary designs could give significant
performance improvements over the current evolutionary reactors, using less fuel and
producing a lower amount of waste.*” To date, six potential designs have been selected as
the focus of a collaborative international research effort, of which the UK is a part. Be that
as it may, the first examples of such reactors are not expected to be ready for commercial
use for at least 20 years, if not even longer.* This rules out the possibility of using such
designs in the UK for any new nuclear build within the next two decades.

Factors to consider

70. One of our witnesses noted that there is comparatively little objective research on the
relative advantages and disadvantages of the most viable current reactor technologies.®
Part of the reason for this, as noted above, is the dearth of operational experience. This has
implications for the extent to which reliance can be placed on any cost estimates cited by
the industry.* Moreover, the fact that potential developers in the UK would be among the
first in the world to use the evolutionary designs outlined above, must also present certain
technical risks. These would have to be borne by the reactor vendor and buyer. That said,
the use of international designs should also enable the UK to make use of operational and
industrial experience from abroad.”

71. Another issue, about which we heard divergent views, is the extent to which the
Government should play a role in determining the choice of reactor design for any new
nuclear build. If, say, there were to be a fleet of 10 new reactors, then there would be
potential advantages from these all using the same technology. This would allow operators
to benefit from learning-by-doing, thus reducing costs with each successive reactor.*® Such
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an approach would also generate only one type of waste, rather than several different types
of waste if various reactor designs were used.*” A possible disadvantage to this approach
could be that it would lock the UK into a particular technology, which would create
problems if the wrong technology choice were made at the start. However, we need only
look to the UK’s experience with its AGR programme to demonstrate the risks of not
following a consistent design approach. The cost overruns and delays, which for example
led to the construction of Dungeness B taking 18 years, were to a large extent attributed to
the use of varying designs and different contractors for each of the seven AGRs.”

72. The difficulty we see here is that because the Government would expect the market to
deliver any new nuclear build, this leaves open the possibility that competing operators
might opt for different reactor designs. The Nuclear Industry Association (NIA) told us
that “it did not think that it is for Government to choose which design is built in the UK”.*!
This means that in order to gain the cost benefits from a series of nuclear reactors, the
Government would have both to ensure, somehow, that the market settled on a single
reactor design, while still allowing the market sufficient flexibility to make the initial choice
of design itself. This could pose difficulties if there were a number of consortia vying to
build and operate new reactors, particularly in ensuring that there remained effective
competition for new build throughout the development of the fleet.

73. Of the two main reactor designs viable for the UK, neither has yet been built
anywhere in the world. There will, therefore, be both technical and cost uncertainties
associated with any new nuclear plant, the risk of which could be mitigated by using a
single reactor design for all new build. However, in a liberalised electricity market with
competing consortia, each vying to build one or more new power stations, there is no
guarantee that a single reactor design would be chosen for all new build. To a certain
extent investment decisions would be influenced by pre-licensing generic designs, as
those so licensed would have a significant cost advantage. Moreover, costs will decrease
as each reactor of the same design is built.

The supply chain

74. A programme of new nuclear power stations would represent possibly one of the
largest and most costly civil engineering undertakings to be attempted in this country. As
such, a key question is whether the UK has the capacity, both in terms of skilled workers
and the component parts required for the construction of a reactor, and if not, the extent to
which it would be able to buy these in from abroad. In the sections below, we look at the
scope of the UK’s supply chain and where we see potential constraints in the future. We
then go on to consider the global supply chain capability and the possible risks therein.
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UK capacity and constraints

75. As noted in the previous section on technology, it is almost certain that the design for
any new generation of nuclear reactors in the UK would have to come from a foreign
company. An interesting point, raised by the nuclear industry, though, is that a large
proportion of the required engineering and construction work would not be directly
nuclear-related. The industry estimates that construction of a nuclear power station
comprises 55% plant and equipment, 30% civil engineering, and 15% project management
and technical support. Of these, it is mainly in the area of plant and equipment that the UK
lacks the domestic capability. For example, the civil engineering requirement for
construction of a new nuclear power station would only be about 2-3% of national
capacity, with the equivalent figure for mechanical and electrical capacity in the range of 4-
5%. Overall, the Nuclear Industry Association estimates that the current UK supply chain
could provide about 70% of a nuclear plant, and that this figure could reach 80% with
sufficient investment in resources and facilities.”

76. However, it is worth noting that the technical capacity assumed by the NIA derives
from our present activities in operating nuclear power plants, and in carrying out
decommissioning and waste management. While this domestic capacity may exist, it will
be for the market to determine where components and labour are supplied from. The
extent of UK involvement would depend on the structure of consortia and the choice of
reactor design. Some design owners may well have their own supply chain arrangements,
hence reducing the scope for UK participation.”” Moreover, it seems unlikely to us that new
construction projects would be able easily to draw resources away from other parts of the
nuclear sector, where firms are already reportedly competing with each other for skilled
employees, and where there is expected to be significant growth in the areas of
decommissioning and long-term waste management in the coming years.

77. Concerns about the availability of skilled and experienced staff were expressed in
several of the memoranda we received, including those from the Institution of Electrical
Engineers and the Institute of Physics.”* A number of witnesses also raised it as a serious
issue in oral evidence.” Today, the nuclear industry directly employs 50,000 people. Yet,
because of the period of time since the UK’s last new build programme, a large proportion
of this workforce is now approaching retirement. This would not be a problem were it not
that the industry is struggling to replace those who are leaving with suitable science
graduates. In part, the problem is that the current nuclear industry is not perceived as
offering interesting opportunities to new entrants. As Professor Gelletly put it to us, “...
nuclear decommissioning is not as sexy as building a new power station. It is one thing to
see a bright new future in reducing carbon dioxide emissions and saving the planet, but if it
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is just a matter of taking a reactor apart and burying bits of it that is not exciting for young
» 96

people”.
78. The shortage of chemistry, physics and engineering graduates is not a problem unique
to the nuclear industry; it is an issue for the whole UK economy. Cogent, the Sector Skills
Council, which covers the nuclear, chemical, polymer, and oil and gas sectors, has reported
that while the number of higher education students in general has risen by 19% in the past
10 years, those entering and completing courses specific to Cogent have been in decline.””
This decrease in demand has led to the closure of courses and, indeed, entire departments.
Since 1995, 18 physics departments and 28 chemistry departments across the country have
shut. Moreover, of those students that do graduate in relevant courses, only 6.5% presently
take up employment in the Cogent sector.”®

79. Fortunately, the long lead time for nuclear power stations provides an opportunity for
the UK further and higher education sectors to respond to the skills needs that a decision
in favour of new nuclear build would create. One report suggests that with notice of
between two and five years, additional staff could be trained either in-house or through
industry training schemes.” The Nuclear Decommissioning Authority (NDA) and the
power industry are also considering establishing a nuclear skills academy to promote the
skills required for both operation and decommissioning.'” In addition, a couple of our
witnesses gave evidence suggesting that there has been a recent increase in student interest
in pursuing nuclear-related course modules.'”" While this in no way completely solves the
skills shortage problem, it does provide us with cause for optimism. One industry
representative said to us that if nuclear power is back on the agenda, then he had “no doubt
that we shall be able to attract, train and retain the talents and skills we need”.'?*

80. Some of our witnesses were also cautiously optimistic that UK constraints in the
provision of some component parts to nuclear power stations could be overcome if there
was confidence in the future of the sector. Professor Grimes, of the UK Energy Research
Centre, and Professor Gelletly, of the Institute of Physics, noted that a programme of new
build, combined with growing international demand for nuclear power, might well provide
the incentives for UK engineering companies to invest in the domestic supply chain.'*

81. Addressing gaps in the UK’s supply chain would require the co-ordinated participation
of industry, academia and the Government. However, the industry has made it clear that
for it to have the incentive to invest, both with regard to skills and infrastructure capacity, it
will need an understanding of the level of business it is likely to win from any new build
programme. This information is as yet unknown, as it would depend on the extent of such
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a programme, the proposed reactor design, the structure of the construction consortia, and
their procurement strategies.'™ This potentially creates a ‘catch-22’ situation, since by the
time the UK industry obtains this information it may be too late to make such investments.
As a result, the Government would have an important role to play in clearly
communicating its long-term position on nuclear power in order to provide the industry
with a degree of confidence. It could have difficulty providing sufficient assurance, though,
given it would expect a market-driven approach to any new build.

Global capacity and constraints

82. As noted previously, there are a number of areas in which the UK would be reliant on
the global supply chain were it to pursue a programme of nuclear new build. These include
the fact that there is no UK-based design owner, or capability for the fabrication of the
required turbine generators. Generally, evidence suggests that the global market will be
able to provide the systems and sub-systems that the UK market is unable to supply,
although the global capacity for some key items appears to be limited.'” For example,
potential pinch-points exist with regard to reactor pressure vessels, steam generators, large
turbines, and large forgings.'” The last of these has received particular attention as a
possible constraint. The only existing suppliers are in France and Japan, and whilst both
are reportedly considering investment in increased capacity, at the moment lead times of
up to 10 years could be envisaged in the worst case.'””

83. More generally, there is a risk that if a number of countries place orders for nuclear
reactors at the same time as the UK, the design owners may not have the capability to
increase their operations. Demand for nuclear power is expected to rise from around 370
gigawatts in 2004 to between roughly 450 and 530 gigawatts by 2025.'% Although the main
developers are confident that they can meet greater demand, the possibility that they might
not cannot be ruled out, hence the timing of any orders from the UK would be important if
operators were to avoid the possibility of significant delays. At the same time, even a large
programme of nuclear new build in the UK might be considered relatively small in the
context of global expansion in this sector and, therefore, might not be a priority for
potential suppliers, operators or investors.'” This concern is particularly pertinent where
the UK would be dependent on international suppliers. With respect to operators and
investors, we take comfort from the interest in possible UK new build expressed to us by
Europe’s three main electricity generators, RWE, E.ON and EDF, and these companies’
ability to finance large projects. However, if this interest is to be sustained, these investors
would need to be convinced that the UK has a robust long-term energy policy.'"
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84. The UK’s domestic supply chain could meet only a proportion of the skills
requirements that a programme of nuclear new build would pose. Although there are
considerable concerns with regard to the current shortage of domestic nuclear skills,
there are signs of a pick-up in this area. The domestic supply chain could also meet a
proportion of the infrastructure requirements of a new build programme. Where there
are shortfalls, the global market should be able to fill these gaps, though there are
constraints regarding a few important reactor components. The growth in worldwide
interest in new nuclear build also means that the relatively small UK market will face
fierce competition in accessing skills and plant from other countries. As such, a clear
and long-term commitment to nuclear power from the Government would be key both
to timely investment in the domestic supply chain and for ensuring the global sector’s
willingness to engage in the UK market.

Uranium fuel availability

85. The reliable operation of a new fleet of nuclear reactors in the UK would require a
stable and secure source of uranium fuel supplies for the next 50 to 60 years. Recent reports
in the media have suggested that the availability of uranium could pose a significant
constraint on any potential new nuclear build, with prices having risen from $6.70 per
pound in 2001 to $41.50 per pound today.""! In contrast to gas-fired generation, the cost of
primary fuel does not bear heavily on the economic attractiveness or otherwise of nuclear
power, representing less than 10% of the total cost of generation.'”* Nevertheless, it is still
the case that the long-term availability of uranium would be a crucial consideration in
determining whether new nuclear generation was possible. In this section we look at the
current and future demand for uranium, the capacity of the supply side of the market,
followed by other developments in the sector, as well as the future role of fuel reprocessing
in the UK.

Demand for uranium

86. Rapid economic growth in countries like China and India is fuelling a worldwide
expansion in energy demand. As a result, these economies, and others, are increasingly
looking to nuclear power to meet their energy needs. The OECD Nuclear Energy Agency
and the International Atomic Energy Agency (IAEA) produce an annual ‘Red Book’ of
worldwide uranium resources.'”” Their latest estimates are for global demand for uranium
to rise from 67,320 tons per annum at the end of 2004 to between 82,275 and 100,760 tons
per annum by 2025. This is based on predicted growth in worldwide nuclear generating
capacity during this period from 369 gigawatts to anywhere between 449 and 533
gigawatts. This expansion does, however, mask regional variation in demand growth, with
capacity expected to double in East Asia, in contrast to a predicted decline for Western
Europe over the same period. The range of growth in uranium demand is difficult to
predict with any accuracy because of the level of uncertainty in many countries regarding
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the future role of nuclear power. Be that as it may, global demand is unlikely to fall during
this period.

Uranium supplies

87. Current media concern regarding the reliability of future uranium supplies stems
largely from awareness that there is expected to be a shortfall in the next few years.'"* In
2004, world uranium production provided around 60% (40,263 tons) of global
requirements (67,450 tons)."”> The remainder is met through secondary sources, including
inventories built up during the 1970s oil crises, decommissioned warheads, and re-
enrichment of depleted uranium tails (a waste product of the uranium enrichment
process). However, the availability of these secondary sources is expected to decline in the
coming years. Although primary uranium production in 2004 grew 12% on the previous
year, to 40,263 tons, and is expected to have reached 41,250 tons in 2005,"'¢ this growth
may not be enough to prevent a shortfall in the near future. It is this expected tightening in
the market that has contributed to recent price rises.

88. It is difficult for primary uranium supply to expand quickly in response to rising prices
because the identification and bringing to production of uranium requires a long lead time,
typically in the order of 10 years or more."” In addition, because secondary sources have
been able to contribute so significantly to global supply, there has been little exploration for
new sources over the past 30 years.""® Exploration for and development of new mines is
also very expensive. This means the industry would need to see sustained high prices and
demand in order to create the required incentives to develop new sources of uranium.
However, the OECD/IAEA’s latest ‘Red Book’'"* suggests there is already evidence that
higher prices are having an effect, with worldwide exploration expenditure in 2004 up 40%
on 2002 at $133 million, and expected to have risen to $195 million in 2005.

89. Despite short-term concerns about uranium supply, it is in fact a relatively plentiful
resource, being as abundant globally as either tin or zinc."® There are about 3.8 million
tons of total identified uranium resources recoverable at a cost of less than $80 per kilo, and
approximately 4.7 million tons in total at a cost of less than $130 per kilo. These levels have
risen in recent years as a result of re-evaluations of known resources. Total undiscovered
resources on dry land are estimated at around 10 million tons."*! Uranium is also present in
seawater in even greater quantities, although it is for the time being uneconomic to
extract.'”” With the existing world nuclear fleet, well-known uranium reserves would
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sustain nuclear generation for about 85 years using current technology. This rises to
around 270 years if all known resources are taken into account. These numbers compare
favourably with current estimates of the remaining reserves of oil and gas, which are
expected to last for respectively 41 and 67 years.'” One concern raised was that, as existing
stocks of uranium are used up, new sources could be of a lower grade, thus requiring more
energy to extract, refine and enrich it to a level that is usable in a nuclear reactor. This
could increase the overall carbon ‘“footprint’ of nuclear power.'** We discuss this issue
further in Chapter 6. Overall, though, all of the witnesses we spoke to were unconcerned
about the long-term future quantity of uranium supply.'””® Given that a potential new
generation of UK reactors would not come online until the latter half of the next decade, it
is likely that the current short-term capacity constraints in the uranium market will have
been overcome by the time any new UK reactor operators would seek to purchase fuel.

Future developments

90. The UK does not have an indigenous primary supply of uranium. While the current
industry is able to make use of secondary sources, such as those outlined above, and also
employs reprocessed uranium, it is likely that a potential new generation of reactors would
be almost entirely reliant on imported fuel. This dependency does not generate the same
level of geopolitical concerns as fossil fuels, because in excess of 50% of uranium reserves
are located in OECD countries, with Australia, Canada and the United States in possession
of most of the world’s stocks.'” Figure 2 shows the distribution of reasonably assured
uranium resources around the world.

91. Kazakhstan is expected to challenge for prime position in the coming years. In
addition, Niger, Russia and Uzbekistan are becoming increasingly important uranium
sources. Focus in the uranium market is gradually shifting away from OECD countries."*’
Nevertheless, Australia is likely to remain one of the primary sources of uranium for the
foreseeable future, providing a reliable source of supply for the UK. Kazakhstan is also
considered to have a positive relationship with OECD countries and a stable regime that is
unlikely to interfere with the uranium industry.'® As a result, we do not believe that the
sourcing of uranium fuel from abroad should pose a significant concern in considering the
merits of new nuclear build.

92. Finally, some of the witnesses we spoke to highlighted how advances in technology
should make future reactors more efficient. Fourth generation reactors, or ‘fast-breeders’
may have much higher ‘burn-up’ rates, thus reducing the amount of uranium required to
produce a given level of electricity.'” Although these types of reactors are still many years
from being widely deployed, they could extend the period over which uranium is available
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to thousands of years."** However, as noted earlier in this Chapter, such reactors would not
be sufficiently developed in time for any new nuclear build in the UK in the next two
decades.

Figure 2: Distribution of uranium resources in countries with major resources
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Fuel reprocessing

93. One of the ways in which many countries seek to conserve their uranium supplies is
through the reprocessing of spent fuel. After five years in a reactor, spent fuel consists of
about 96% unused uranium, 1% plutonium, and 3% highly radioactive waste."”!
Reprocessing enables the extraction of used uranium and plutonium for recycling as
reactor fuel. Because 97% of the spent fuel is re-used, this process also acts to keep down
the amount of high level waste requiring management. The UK has one of the world’s few
commercial reprocessing plants at Sellafield, serving both domestic customers, as well as
countries including Japan, Germany, Spain and Sweden.

94. Fuel reprocessing has been controversial in the UK for a number of reasons. Because it
generates plutonium, historic reprocessing has brought about a stockpile of plutonium.
While this poses a concern in terms of proliferation risks, one of the ways in which this
stored plutonium could be used is in mixed oxide fuel. We received evidence suggesting
that, used in this way, the UK’s plutonium would be sufficient to power the full lifetime of
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two nuclear reactors, should that be the Government’s desire.** Fuel reprocessing has also
been controversial because of its environmental impact. The majority of nuclear discharges
into the north east Atlantic are from reprocessing plants, with Sellafield regarded as one of
the main culprits. Reprocessing is also very expensive and, given the current price of
uranium, is seen as uneconomic. As such, the working assumption of many in the nuclear
industry is that, were a new series of nuclear reactors to receive the go ahead, it would be
on the basis of spent fuel not being reprocessed. Instead, it would be stored onsite in
anticipation of long-term disposal. This decision has implications both for the level of
dependency of the UK on the world market for uranium, and the level of waste it would
have to manage arising from any new build. It also has consequences for the outlook of the
UK’s reprocessing industry, and could rule out longer term use of some fourth generation
reactors, highlighted above, that would use recycled fuel. We discuss the issue of waste in
the next chapter.

95. As regards fuel availability, demand for uranium is set to increase markedly in the
future, with greater global energy consumption, particularly in East Asia. In the short-
term we have concerns about the availability of fuel supplies as secondary sources, such
as commercial inventories, are used up. However, in the long-run we believe increased
prices and global demand will help maintain reliable uranium supplies, thus not
representing a constraint on any new nuclear build in the UK. This provides some
reassurance about fuel availability, as it currently seems unlikely that new nuclear
power stations would be in a position to use fuel reprocessing to recycle their nuclear
waste back into re-usable uranium.

Security and proliferation

96. 2006 marked the twentieth anniversary of the Chernobyl disaster. The event remains
present in the minds of many when the issue of nuclear power is debated. Although the
tragedy stemmed from a range of procedural failures and a reactor design that would never
have been licensed in the UK," the issue of nuclear security has, nevertheless, risen up the
public and political agenda in recent years in the wake of the 11 September and 7 July
attacks.”* In this section we look at the structure of nuclear security regulation in the UK;
how it has evolved in recent years; the risks the sector faces; and the potential implications
of a new generation of nuclear power stations. We close the Chapter by considering the
proliferation issues posed by new build.

Security regulation in the UK

97. The Office for Civil Nuclear Security (OCNS) is the Government’s security regulator
for the civil nuclear industry. It covers security arrangements for the protection of nuclear
and radioactive material on civil nuclear sites and nuclear transports, while also having
responsibility for information and personnel security for the sector. For example, all those
permanently employed in, or engaged in contract to, the civil nuclear industry have to be
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vetted and security cleared by OCNS."”* The Office has a relatively small staff of 42.
However, its function is supported by the Civil Nuclear Constabulary—an armed police
force of about 700.

98. The Office’s procedures have been significantly improved in the wake of the 11
September attacks. The Anti-Terrorism, Crime and Security Act 2001 gave rise to the
Nuclear Industry Security Regulations 2003. Under these, every civil nuclear site in the UK
is required to have in place a site security plan detailing the physical measures designed to
protect that site and the nuclear material it holds. The responsibilities of OCNS inspectors
are to ensure compliance with the plans, monitor a schedule of improvements, and
conduct inspections where appropriate.*® In addition, this year, in the wake of two security
breaches at Sizewell B by Greenpeace, unauthorised access to a nuclear site has been made
a criminal offence.'”” Outside OCNS, there are also numerous off-site counter terrorist
activities aimed at maintaining the security of the UK’s nuclear sites. These include
intelligence gathering, surveillance of suspect individuals, and taking measures at airports
to detect and prevent hijackers.'*®

Risks to security

99. Modern nuclear reactors are designed to stringent regulatory standards. The main
reason for this, to date, has been to protect them against ‘acts of God” such as earthquakes,
tsunamis and tornados.”” While the third generation reactor designs that would be
considered for new nuclear build in the UK do not have anti-terrorist features specifically
designed-in, there are various aspects to such designs that militate against the risk of a
terrorist attack. For example, BNFL note that these reactors have massive reinforced
concrete shields, the thickness of which should increase their robustness against an attack,
for instance by a hijacked aircraft."* Such reactors also employ a ‘defence in depth’
approach, whereby a number of different systems perform the same function so that the
safety of the plant does not rely on any single feature.'*! Current reactor designs are also
relatively small as compared to the targets of 11 September.

100. One of our witnesses described the safety record of the UK’s civil nuclear industry as
“second to none”.'** Indeed, in the sector’s history, there have been no events recorded
either with off-site consequences or where all safety measures had been exhausted (the
Windscale accident in 1957 occurred at a military reactor).'*> However, the Sustainable
Development Commission noted that recent changes in the modus operandi of terrorist
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groups make it difficult to predict the nature of any potential future attack.'** For example,
Greenpeace have recently raised concerns regarding the vulnerability of the transportation
of spent nuclear fuel in the UK by train.!*® In its evidence to us, we received assurances
from OCNS that all transportation of high level waste in the UK took place relatively
infrequently, and did so with the maximum of forward planning.'*® Nevertheless, analysts
suggest that an attack on a road or rail shipment of radioactive material could be easier to
accomplish than one on a fixed installation, although the amount of material would
probably be less and would probably be dispersed over a smaller area.'”

The implications of nuclear new build

101. A programme of new reactors in the UK would require an increase in the resourcing
of both OCNS and the Civil Nuclear Constabulary. However, unlike the rest of the
industry, these bodies would probably not face the same competition for a diminishing
supply of skilled workers. Those employed in the security of civil nuclear sites tend to be
security experts first and foremost, who then acquire technical training as necessary to
carry out their jobs.'*

102. An important consideration for any new nuclear build, highlighted to us by OCNS,
would be the need to ensure that the lessons learnt from the previous generations of
nuclear power station construction were reflected in whichever site and reactor design was
used. This could be a problem, given that most of the companies taking forward new build
here would not have had previous experience of building a nuclear power station in the
UK. OCNS would be involved throughout the process of licensing and constructing any
such power stations. For example, it would have to approve a site security plan and then
conduct pre-commissioning inspections to satisfy itself that its standards had been met.

103. One concern that the Office raised with us was the likely workload it would face
providing clearance for personnel engaged in a new build programme. Last year OCNS
issued just under 18,000 clearances. Its particular worry was with regard to the potentially
large number of staff from overseas that would require vetting, and the challenge this
might present for ensuring knowledge was not passed onto a third party with malicious
intent.'"” To cover the cost of this additional work, the Office would have to increase the
amount of its funding from the industry. At present, £2.3 million of OCNS’ £2.4 million
annual budget comes directly from the sector.

104. New nuclear power stations in the UK would also require material damage and
liability insurance, as is the case for every civil nuclear site in the UK. Currently, the
Nuclear Installations Act sets an upper limit on the amount of insurance that operators are
required to have, at £140 million. Liabilities beyond this, in the event of a claim, would
have to be met by the Government. This is stipulated under the Paris Convention, to which
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most European countries, including the UK, are signatories.”™ It is likely that these
thresholds will rise in future as recent updates to the Paris Convention have increased the
liability limit to €700 million. For any new nuclear power stations, the industry would want
the Government to ensure continuation of the current international agreements, capping
the liability of nuclear operators in the event of major incidents, and allowing them to
insure for potential liabilities up to that cap.”' Evidence suggests that, at present, the
insurance market appears to have capacity to cover most risks within the proposed limits
from 2006, although debate on some detailed issues is continuing.'*

105. Most of the implications raised above with regard to nuclear new build should not
present a concern as regards the viability of any future programme. As such, the security
issue comes down to the extent to which further nuclear power stations present an
additional risk over and above that which exists already from the UK’s current nuclear
installations. We do not believe this would be significant.

Proliferation

106. Nuclear proliferation is the dissemination of technical knowledge to potentially hostile
states or groups that might in the future enable them to construct nuclear weapons. With
Iran’s nuclear programme occupying the headlines in 2006, the issue of proliferation
remains a consideration when debating the future of the UK’s own civil nuclear activities.
However, there are safeguards in place to ensure there is very little risk of proliferation
resulting from information escaping or being released from either UK sites or workers. The
UK is a signatory to the Non-Proliferation Treaty and the Euratom Treaty. International
safeguards are also in place to detect and discourage the diversion of nuclear materials to
weapons use.'”?

107. If the UK were to go ahead with a new generation of nuclear power stations, it is
unlikely this in itself would present a significant increase in the risk of proliferation,
assuming OCNS is able to maintain its current standards in vetting procedures. Indeed,
this is acknowledged in the Government’s Energy Review consultation document.'*
Nevertheless, in its evidence to us, the Sustainable Development Commission noted that
the risk associated with the proliferation of nuclear technology around the world remains
an extremely important issue.'” In particular it noted that, if nuclear power is to be part of
the UK’s solution to climate change, then, under the United Nations framework
Convention on Climate Change (UNFCC), it could be considered a suitable solution for all
countries.'** However, we note that, whatever the UK decides, countries with large nuclear
programmes, such as France, Japan and the United States, are likely to continue with their
policy of developing nuclear power. Nevertheless, due regard should be given to the
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political message that a decision in favour of new nuclear build in the UK would send to
those countries it is seeking to discourage from developing their own nuclear programmes.

108. The importance of security and the risks of proliferation are of the utmost concern
to the Government in protecting its citizens. As such, it is vital for the UK civil nuclear
industry to adhere to international treaties and uphold the highest regulatory
standards. While these considerations should not be neglected in the debate on new
nuclear power stations in the UK, we do not believe that such a programme would pose
a significant additional security or proliferation risk, although by definition it extends
the period of that risk. However, we accept, too, that there are ethical considerations to
take account of in this debate, and that the UK’s position should not necessarily be
determined on the basis of the relative risk any programme would present.
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4 Managing decommissioning and long-
term waste disposal

109. The UK entered the nuclear age more than half a century ago now. Indeed, Calder
Hall in Sellafield was the world’s first commercial nuclear power station. It was also one of
the world’s longest running, having been in operation from 1956 to 2003—a period of
almost 47 years. Over this time, the UK has developed not just three generations of nuclear
power stations, but also nuclear facilities for research, fuel enrichment and reprocessing,
and military-related activities, amongst others. The consequence of this, however, has been
the steady accumulation of a significant legacy of radioactive waste. Although radioactivity
decreases with time, some of this waste will remain a potential health risk for many
thousands of years. A programme of nuclear new build would, inevitably, add to the stock.

110. To date, successive governments have failed to implement a long-term strategy for
managing the existing waste, let alone that which would be created by new nuclear power
stations. Yet, the financing and delivery of a long-term solution is vital both from an ethical
perspective—regardless of a decision on new build—and also if the Government is to gain
public support for more nuclear power. This Chapter considers the contribution new
nuclear build would make to the UK’s waste inventory. It also looks at progress being made
to implement a long-term solution for radioactive waste, and how the waste costs from any
new build programme would need to be financed.

Adding to the stock

111. Over the course of our inquiry, we took a range of evidence concerning the extent to
which the decommissioning and waste considerations of new nuclear build should
represent a material concern for the Government. In this section we look at estimates for
the UK’s current stock of nuclear waste, before going on to examine how much a new
generation of nuclear reactors would add to this, as well as other factors to which the
Government should give due regard.

The existing waste legacy

112. The pioneering nature of the early nuclear industry in the UK saw large-scale
experimentation in a range of areas, such as reprocessing, the development of different
types of reactor, weapons research, etc.'” The resulting waste arising from these activities
includes a wide variety of materials, from used equipment and contaminated clothing, to
reactor components. It is classified into four types:'**

e High level waste (HLW), which is heat generating and requires stabilisation in glass
blocks (known as vitrification). HLW primarily arises from fuel reprocessing.
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158 Committee on Radioactive Waste Management, What is radioactive waste?



39

e Intermediate level waste (ILW) comes in a variety of forms and includes parts of
reactors and equipment.

e Low level waste (LLW) includes discarded clothing, equipment and building rubble
and can be disposed off through shallow burial.

e Low activity waste, which is the largest category of waste in terms of volume.

113. Nirex’s 2004 inventory of conditioned waste, that is waste that has been prepared for
packaging and storage, is estimated at around 2.3 million cubic metres (m?)."** This
comprises 1,340 m’ of high level waste; 241,000 m® of intermediate level waste; and
2,040,000 m’ of low level waste. Although HLW is the smallest by volume, it accounts for
about 95% of the radioactivity of all conditioned waste. The inventory includes both
current waste, and that estimated to arise in the future from the UK’s existing nuclear
activities. It shows that only 4% of the conditioned waste total would be avoided if the UK
were to cease all nuclear activities today.'® In addition to the inventory of conditioned
waste there is an even larger amount of unconditioned radioactive material that, as yet, is
not classified as waste. This includes 93 tonnes of plutonium; 100,000 tonnes of separated
uranium; 5,000 tonnes of spent fuel; and roughly 18 million m’ of contaminated land
(although this estimate is very uncertain).'® Overall, the UK’s existing legacy of nuclear
waste represents a complicated and sizeable challenge both to this, and to future
generations.

Decommissioning implications of new build

114. Once nuclear reactors have completed their operational life, they enter a lengthy
period of decommissioning. This involves the gradual dismantling of the reactor and
associated buildings, and the eventual returning of the site to its original state. The process
for the UK’s existing nuclear power stations, some of which are now beginning
decommissioning, is one that will take many decades to complete. The estimated cost of
the work for the UK’s civil nuclear waste legacy, which is being co-ordinated by the
Nuclear Decommissioning Authority, has risen significantly in recent years, and is now
believed to be over £60 billion and could rise further in the future.'®> This cost reflects the
complexity of the UK’s nuclear legacy. Amongst other reasons, it results from the fact that
eventual decommissioning was not given much consideration in the design of the UK’s
early reactors.'®

115. As decommissioning of the UK’s first generation of Magnox reactors, as well as other
facilities, gets underway in the UK, the sector is beginning to accumulate experience in the
process of handling and dismantling nuclear sites. Around the world to date, 100
commercial reactors have shut down, of which 14 have been completely

159 Nirex, The viability of a phased geological repository concept for the long-term management of the UK’s radioactive
waste, November 2005
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decommissioned.'®* This experience has helped inform the design and development of the

current third generation of nuclear reactors. It means that modern power stations should
be much easier to decommission once they have reached the end of their operating life.
What is more, the nature of the newer designs means that decommissioning and
dismantling gives rise to smaller volumes of waste. In its written evidence to us, EDF also
noted that two-thirds of the dismantled volume of modern nuclear power stations consists
of non-radioactive general building waste.'”® Nevertheless, the Sustainable Development
Commission estimates that the decommissioning cost for a new one gigawatt plant would
still be in the order of £220 million to £440 million per gigawatt of capacity.'® BNFL plc
estimates costs of between £190 million and £300 million.'"” These ranges suggest that,
while experience may lead to greater cost certainty, there would still need to be a
considerable allowance for the dismantling and decommissioning costs for any new
nuclear build.

Waste arising from new build

116. The radioactive waste that would be created by a new generation of nuclear power
stations would be of a similar type to that produced already in the UK’s current reactors.'*®
Both Nirex and the Committee on Radioactive Waste Management (CoRWM) have made
estimates of the potential impact that a fleet of ten Westinghouse AP1000 reactors—
enough to provide 25% of UK electricity—would have on the UK’s stock of radioactive
waste. These are set out in the table below.

Table 1: Waste volume increase for 10 x AP1000 reactors'6®

Packaged volume (m?3)

Scenario
Spent fuel HLW ILW LLW
Baseline (existing waste legacy) 8,150 (CoRWM) 1.290170 353.000 5 48 million
6,700 (Nirex) ! ' :
m?3 31,900 (CoORWM)
Waste 20[000 (Nirex) - 9,000 80,000
generated by
AP1000 x 10 % Increase | 390% (CORWM)
o/ 171 o, o,
300% (Nirex) 0% 2.5% 3%

Source: Sustainable Development Commission, The role of nuclear power in a low carbon economy, Paper 5:
waste and decommissioning, March 2006
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117. The differences between the CORWM and Nirex spent fuel figures reflect different
assumptions about the packaging of spent fuel. In terms of volume, there would be
relatively little percentage increase in the levels of waste across the high, intermediate and
low categories, mostly reflecting the UK’s large stock of existing waste. However, both
CoRWM and Nirex assume, as discussed in the previous Chapter, that reprocessing of
spent fuel would not continue for any new build. In the past, the UK has managed its spent
fuel levels by reprocessing it into plutonium, uranium and intermediate level and other
wastes. Abandoning this approach means the volume of spent fuel requiring disposal
would increase dramatically by a factor of three to four. Overall, the increase in the total
volume of high and intermediate waste, and spent fuel, would be about 10%. This figure
has been widely quoted by the nuclear industry in justification of new build.'”?

118. However, the volume of waste produced is not the only important consideration. An
additional concern is the radioactivity level of that waste. The table below, prepared by
Nirex, shows a somewhat different story to that told when looking only at volume.

Table 2: Radioactivity increases for a new build of 10 x AP1000 reactors

Radioactivity (TBq'”3)
Scenario Year
Spent fuel HLW ILW Total
Baseline 2080 6.0 x 10° 1.4 x 107 1.1 x 106 2.0x 107
2090, 10 yrs 1.8 x 108 ) 8.7 x 10% 1.8 x 108
post removal 3000% 8% 900%
AP1000 x 10'74 | 2130, 50 yrs 6.0 x 107 ) ) 6.0 x 107
post removal 1000% 300%
2180, 100 yrs 1.8 x 107 ) ) 1.8 x 107
post removal 300% 90%

Source: Sustainable Development Commission, The role of nuclear power in a low carbon economy, Paper 5:
waste and decommissioning, March 2006

119. In terms of radioactivity, again the increase is mainly observed in the spent fuel
category.'”” As would be expected, levels drop off over time. Overall, the table shows that a
programme of new build would increase the total level of radioactivity by a factor of nine
over the baseline if spent fuel is removed 10 years after operation ends. Even 100 years on,
radioactivity levels would still be nearly twice that which would be the case without any
new build. One final measure, which is useful in considering the impact of new nuclear
build, is the projected number of canisters of spent fuel and high level waste requiring

172 For example, Appendix 16 (EDF Energy)

173 Becquerel—The activity of a quantity of radioactive material in which one nucleus decays per second. A
terabecquerel (TBQq) is 10'2 becquerels.

174 This is based on 2001 Inventory data, which has slightly different baseline figures from the 2004 Inventory, cited
earlier.

175 Low level waste has been excluded from this table because it represents only a very small proportion of the total
radioactivity.
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storage. Here, Nirex estimate an 87% increase over the baseline.”® This figure has
implications for the long-term storage of such waste, which we discuss in the next section.

120. Figures as different as a 10% increase in total volume, and an 87% increase in
containers requiring long-term storage, as opposed to a 900% increase in total radioactivity
pose some difficulty for those wishing to determine the extent to which a new programme
of nuclear reactors would add to the long-term waste problem. As Professor MacKerron
said to us: “The interesting thing is what is the footprint of that waste relative to existing
waste”.'”” He suggested that the answer to that is somewhere between these percentages—
they all need to be borne in mind in considering the scale of the issue to be addressed.

121. As chairman of the Committee on Radioactive Waste Management, Professor
MacKerron also told us that “new build would need to have its own assessment process”.'”®
In Chapter 2 we noted that there is an existing statutory requirement to justify any new
radioactive practice. Consequently, the existing legislative framework would require
assessment of the creation of new radioactive waste before any new build could be
permitted. What is more, Professor MacKerron noted that, while the UK’s existing waste
legacy required a long-term solution, consideration of the waste arising from further
nuclear power stations was not simply a matter of comparing the additional waste levels
against those already in existence. Rather, the decision to create new radioactive waste, vis-
a-vis the alternatives, should stand alone as an ethical and political question. For instance,
the returns from new nuclear power would be appreciated by current generations, yet the
consequences in terms of clean-up and legacy waste would have to be dealt with by society
for many years long after these benefits had passed.'” It is the rights and wrongs of issues
such as these that the Government must consider in reaching its decision on new build.

122. Regardless of a decision on new nuclear build, the UK has a significant radioactive
waste legacy requiring a long-term solution. Advances in technology mean that the
decommissioning of new reactors should be cheaper and simpler. The volume of waste
generated would also be smaller—10 new reactors would add only 10% to the existing
volume of radioactive waste in the UK—although the radioactivity of this waste would
be substantially greater. Moreover, in addition to considering the extent to which new
build would increase the UK’s future waste problem, the Government must also
address the ethics of producing new radioactive waste versus the environmental
consequences of not doing so, for example with regard to climate change.

Finding and funding a long-term solution

123. In this section, we look at how the Government’s search for a long-term solution to
the waste problem is bound to a decision on new nuclear build. We examine its consistent
failure over the years to find a long-term storage facility, and the current work of the
Committee on Radioactive Waste Management, which is seeking to bring forward

176 Sustainable Development Commission, The role of nuclear power in a low carbon economy, Paper 5: waste and
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proposals to rectify this. We finish by considering the implications of new build for a long-
term storage facility and how this would be financed.

Sorting out the past first

124. In 2000, the Royal Commission on Environmental Pollution published its report
Energy—The Changing Climate.'"® Its key recommendation, that the Government should
put the UK on a path towards a 60% reduction in carbon emissions over the next 50 years
was subsequently adopted in the 2003 Energy White Paper. The Commission also
concluded that, with regard to the potential contribution of nuclear power to reducing
carbon dioxide emissions, “waste will first have to be dealt with to the satisfaction of the
scientific community and the general public”.”®! The 2003 White Paper also cited the waste

problem as needing a solution before thought could be given to any future new nuclear
build.

125. Our witnesses were unanimous that the Government’s policy on waste was one of the
fundamental issues to be addressed before a decision could be made to produce more
waste. The Sustainable Development Commission stated its strong support for the
Government’s existing position on the need for a long-term solution,'® as did the chief
executives of E.ON UK and EDF Energy—companies that would probably seek to be
involved in any new build programme.'® Their view was that a resolution to the problem
was required not only from the perspective of helping to gain public acceptance of new
nuclear build, but also to reassure potential investors and operators in the sector.'®* The
industry believes that society is the ultimate legatee of nuclear waste because of its very
long-lived nature, far outlasting the lifespan of any generating company. As a result, the
Government would eventually have to accept ownership of, and take responsibility for, the
waste produced by a generation of new nuclear power stations.'® Firms would need
assurance on this before they would be prepared to invest in the sector, but it must be clear
from the outset that the substantial costs in doing so must be met by the industry and
robust methods of ensuring that the funds are available for the length of time required
must be in place.

In search of a solution

126. The then government was aware of the need to find long-term storage sites for its
radioactive waste right from the point when it began conducting nuclear experiments in
the 1940s and 1950s. However, over the span of half a century, successive administrations
have made relatively little progress in reaching a satisfactory solution. During that time,
high and intermediate level waste has been kept in temporary storage facilities at various
sites around the UK. Since 1959, the government has used the Drigg site, located six miles
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south of Sellafield in Cumbria, for its low level waste. There, waste is stored in concrete
vaults, which are buried underground at fairly shallow depths. Once operations at the site
finish, excavations will be covered over and securely sealed, probably for about 300 years,
until radiation levels have decayed to background levels. Worldwide, there are about 40
near-surface disposal sites, similar to Drigg, with an additional 30 facilities expected to
come into operation over the next 15 years.'® The Drigg site is, at present, just over half
full, with about 800,000 m® of capacity remaining."” As a result, although the volume of
low level waste generated by a new fleet of nuclear power stations would be small relative to
existing levels, it is likely that an additional site would be needed by the time such waste
required storage.

127.In contrast, the Government’s progress in finding a storage solution for its
intermediate and high level waste has faced significant difficulty and delay over the years.
During the 1950s and 1960s existing mines and other underground excavations were
investigated as potential sites, though these were met with either local opposition or
concern about ground water contamination. During this time, sea dumping was used as a
major disposal method for certain wastes. Little progress was made towards a long-term
strategy until the Royal Commission on Environmental Pollution looked at the issue in
1976."% It identified the lack of a long-term solution for intermediate and high level waste
and recommended against further dumping at sea.'” Out of the Commission’s
recommendations was born the Nuclear Industry Radioactive Waste Executive, known
today as Nirex. It was Nirex that first looked into the potential for a deep repository at
Billingham in the north east of England during the 1980s, although it eventually had to
withdraw site investigations because of strong local opposition. A subsequent application
for an underground laboratory at Sellafield, chosen with the aim of reducing transport
costs, was denied planning approval in the early 1990s. Since then, there have been no
further site investigations for a long-term storage facility.

The Committee on Radioactive Waste Management

128. Progress towards a permanent radioactive waste solution took a significant step
forward in 2003 when, following the Government’s 2001 public consultation: Managing
Britain’s Radioactive Waste Safely, the Committee on Radioactive Waste Management
(CoRWM) was established. CORWM is an independent body whose main task is to review
the options for managing the UK’s radioactive waste legacy, and to recommend the option,
or combination of options, that can provide a solution beyond our generation and for
thousands of years into the future.'”

129. In its deliberations, CORWM looked at all the possibilities considered by previous
generations, ranging from disposal in space, in ice sheets, and under the seabed. However,
in its draft recommendations, published in April 2006, it concluded that the only viable
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and legal option, given the enormous length of time required for storage, was deep
geological disposal in the UK. This would involve the excavation of tunnels or vaults at
depths of between 250 and 1,000 metres below ground to a suitable ‘host’ rock, where
engineered waste packages would be transferred, surrounded by a suitable buffer material,
and, eventually, permanently sealed in.”' Deep geological storage was favoured over the
nearest alternative: “a robust continuation of present policy”, i.e. near surface disposal,
because of a fear that in the very long-term it is impossible to predict whether future
governments would retain institutional control over near-surface sites.'”> Lack of
government control would be less of a concern for deep geological disposal.

130. This recommendation, in itself, was not surprising. Other countries, including
Finland, Sweden and the United States, are already pursuing the deep disposal route. The
significant step forward proposed by CoORWM is the manner in which this solution will be
achieved. Past experience has taught that communities react against local proposals for
radioactive waste storage being forced upon them. This is why early public engagement in
the process of selecting a site is vital if it is to provide a successful outcome. Here, CORWM
has followed the lead taken by Finland and Sweden, where communities competed to host
a storage site. Throughout the site selection process they were given the right to withdraw
up to a certain point. As the mayor of one of these areas in Sweden told one of our
witnesses: “The only way in which we could ever have said yes to this proposal was that
until a certain moment we were give an absolute right to say no”.'”> Although volunteering
to host a long-term storage facility for the nation’s radioactive waste may seem like the
equivalent of “turkeys voting for Christmas”, the key to this principle of ‘volunteerism’,
CoRWM notes, is the assumption that the well-being of the community would be
enhanced as a result of being selected.”* While there would be employment benefits arising
from such a facility,'” the Government would also have to offer some form of local
compensation, be it monetary, or in the form of training, infrastructure, or some other
benefit."”® Whilst the Committee are of the view that ‘volunteerism’ is the way forward, we
acknowledge that there are difficulties which need to be overcome quickly, not least how
we define “community” for the purpose of this process.

131. Estimates suggest that about 30% of the UK may theoretically be considered as having
suitable geology for deep disposal.'” The timescale required to get to a point where a deep
geological site would be ready to begin receiving waste would be very long. Professor
MacKerron, chair of CORWM, cited work to us undertaken by Nirex, suggesting that it
could be 2040 before a repository were ready. For instance, it would take geologists around
ten years to investigate the suitability of a particular site. In reality, it could take much
longer to identify a site, since an approach that invited communities to participate and
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negotiate their involvement would be likely, if anything, to lengthen the process.'*® It was
clear from the evidence that several sites will have to be investigated at the same time and
that even after selection some sites may drop out due to geological problems. These kinds
of timescales are not out of line with international experience in identifying suitable sites.
In the meantime, CORWM recommends a staged process of implementation, until a long-
term repository is ready, with the safe and secure management of radioactive waste
through development of an interim storage programme as an insurance policy against the
possibility of a delay or failure in the delivery of a long-term repository.'”

132. The cost of a repository would be large. Nirex has estimated a minimum figure of
around £10 billion, covering development work and operating costs. This could rise by up
to £3 billion if the repository was designed to accept all categories of waste.*® The actual
figure could be even higher than this, given the unique civil engineering challenge that such
a facility would represent, and the Government’s track record on delivering large
infrastructure projects behind schedule and over-budget. What is more, these costs do not
take into account the potential impact of waste arising from a programme of new nuclear
power stations in the UK. This is the subject of the next section.

The long-term storage of new waste

133. The CORWM recommendations will be finalised in late July 2006, shortly after the
Government is set to announce the results of its Energy Review, although CORWM has
stated that it does not expect its conclusions to change materially from their draft form.*"
CoRWM is keen for the momentum to be maintained in taking forward its work, and the
Government potentially has an incentive to do this if it decides in favour of new nuclear
build. However, it is worth noting that CORWM has stated explicitly that it does not take a
position on the merits of further nuclear power stations. Specifically, the chair of CORWM
told us that its “recommendation should not be taken as either a red or a green light for
new build”**> As we noted earlier, such a decision needs to be considered on its own
merits. It is also noted that CORWM began work prior to the announcement of the Energy
Review and was specifically looking at the disposal of historic waste.

134. Timing would be an important issue were the waste arising from a programme of new
power stations to be destined for the same repository as the UK’s existing stock. An
important part of the potential process of engaging local communities to volunteer as sites
for long-term disposal would be that they had a clear understanding of the inventory of
waste expected to be deposited. In the case of Finland, the recent decision to build another
nuclear power station led to the re-opening of discussions with the communities that were
home to the country’s existing waste repository, to negotiate their willingness to take the
resulting additional waste.”” The same process would have to take place in the UK if
progress towards finding a long-term storage facility had already been made before it was
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clear how much waste would result from further nuclear power stations. Nirex has already
made an assessment of the waste levels arising from new build. For a repository designed to
store both spent fuel, and high and intermediate level waste, assuming storage takes place
50 years after spent fuel is removed from reactors, it estimates the facility would need to be
50% larger than if new build did not take place.””* This would naturally have significant
implications for the additional cost of such a facility, which would have to borne by the
industry.

135. At the start of this section we saw how there is widespread support for the
Government’s existing policy that it should first find a permanent solution to its waste
legacy before proceeding with any new nuclear build. However, we received somewhat
differing evidence on how far the Government would need to have gone in achieving this
to create confidence that a long-term solution was in place. The Sustainable Development
Commission was firmly of the view that there should be no decision on new build until
issues such as location, timescale and cost had been fully resolved.**® We have some
sympathy with this view given past governments’ track record in putting in place a long-
term storage facility. The power companies, on the other hand, told us they “would need a
very clear view on the policy and framework”, but, for example, would not need to know
the location of a particular site.** This point is important in terms of knowing how much
information investors would need to have before putting money into new build.

136. Clearly, the more advanced the Government’s planning for a long-term repository,
the greater will be the certainty of the cost of that solution. Given the current pace of
the Energy Review process, the Government appears to be cutting off this possibility. If
it decided in favour of a new nuclear programme, it would have to act quickly in taking
forward and building on the CORWM recommendations, for the issue of waste to be
resolved by the time investments were being made. This would also be vital for gaining
public acceptance of new nuclear build. While we do not believe that this is impossible,
the Government would have to prove that it can perform better than previous
governments in developing a long-term solution.

Financing the storage of new waste

137. Because the creation of radioactive waste has implications for current and future
generations, the principle of ‘the polluter pays’ seems to us a fair one in financing its costs.
This view is shared by the nuclear industry.””” There are essentially two main activities
from which future costs would arise: power plant decommissioning and radioactive waste
disposal.?”® The most practical way of covering these is for monies to be collected over the
lifetime of the generation asset through some form of levy. These would be collected by an
entity, isolated financially from the operators, and retained in a fund for future use.

204 Source: Sustainable Development Commission, The role of nuclear power in a low carbon economy, Paper 5: waste
and decommissioning, March 2006
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138. Due to the long time period between the payment of funds and the eventual incurring
of costs, there would have to be a number of assumptions made on areas such as the
expected waste disposal cost; when the cost would be incurred; and the return realised on
funds raised between the date of receipt and the date of incurring the cost.*” We have seen
already in this Chapter that while estimates have been placed on the costs of
decommissioning and waste disposal for new nuclear reactors, there is still a wide degree of
uncertainty attached to these. These estimates would have to be reviewed regularly against
the assumptions made in determining the levy, so as to ensure that sufficient funds were
being collected. Therefore, the Government would need to create a levy mechanism flexible
enough to accommodate changes in these expected costs to ensure a new programme of
nuclear reactors could cover their liabilities.

139. An additional factor in determining a levy would be the risk of the operator going out
of business or a reactor requiring premature closure prior to sufficient money having been
paid into a levy fund. In this case, there would need to be safeguards in place. Options
include the provision of formal guarantees by operators and the pooling of
decommissioning costs across a number of reactors, amongst other possibilities.?'

140. The UK’s current main nuclear operator, British Energy, has a unique means of
covering its waste and decommissioning liabilities which stems from its recent
restructuring. Since 2004, the Government has been entitled to two-thirds of the cash flow
of the company, convertible into shares, which goes into a Nuclear Liabilities Fund.*"' The
Government is able regularly to review the proportion it takes, and, depending on British
Energy’s profitability, to ensure that it is collecting sufficient funds to cover future costs.
Were the lifetime of any of the company’s reactors to be extended, this would have
implications for the proportion of its cash flow required by the Government to meet the
liabilities.

141. There are various examples from abroad, which the Government could draw from in
designing a system to cover the future liabilities of a potential generation of new nuclear
reactors in the UK. In the United States, operators pay a levy of 0.1 cent per kWh towards
the country’s waste management programme at Yucca Mountain. In addition, operators
have a legal obligation to cover decommissioning costs, which are managed separately
through systems that vary between operators. In Finland, the two nuclear operators pay
separately into a fund around 10% of the cost of nuclear electricity, as determined by the
Finnish Government, which manages the fund to cover both waste and decommissioning
costs. A similar approach to levies is used in Sweden, although it has a separate national
waste management organisation in place to calculate the fees. Overall while the systems
vary, the overarching principle of ‘the polluter pays’ does not. We believe the Government
would do well to learn from international experience in developing a robust financing
system if it pursued the new build option.

142. The nuclear industry told us that a fundamental pre-condition for new nuclear
build is that the Government puts in place a strategy for the long-term disposal of its
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existing radioactive waste legacy. This would not only be in accordance with its existing
policy, but would be necessary to gain the support of both industry and the public for a
programme of new build. However, successive governments’ record to date in
delivering a long-term solution has been woeful. The Committee on Radioactive Waste
Management’s recommendations provide an opportunity to put right this situation,
although these should in no way be taken as giving a ‘green light’ for new build. Key to
finding a long-term storage site will be the active engagement of local communities
under the principle of ‘volunteerism’, bearing in mind the need to have clear
definitions and processes to allow local communities to decide on the issues. With
regard to a long-term storage facility, the waste and decommissioning costs arising
from any new build would have to be borne by the operator. This poses risks given it is
still many years before a repository will be in place, and hence its potential cost is highly
uncertain.
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5 Financing nuclear new build

143. Unlike in countries such as Germany and Spain, there is no moratorium on new
nuclear build in the UK; yet the private sector is currently not willing to enter the market.
We have seen already in this Report that factors such as the planning and licensing system
(Chapter 3), and the UK’s strategy for dealing with its long-term radioactive waste legacy
(Chapter 4) are areas that would need to be addressed before the energy sector would
contemplate investing in new nuclear generation. Fundamentally, the industry considers it
needs a clear statement about the role the Government sees nuclear power playing in the
energy mix (Chapter 2). Another crucial factor in any investment decision would be the
expected costs and returns to the operator, and hence the policy framework in which these
are determined. Here, we consider first the nature of the UK market for electricity and how
it affects the economics of nuclear power. We go on to look at what determines the costs of
nuclear generation, and how important these are in the investment decision. We then
consider the returns to nuclear power—what the industry wants, how this compares with
existing incentives, and how the market framework would have to be reformed to bring on
new nuclear build .

The UK'’s electricity market

144. The structure of the UK’s electricity market plays a fundamental role in explaining
why energy firms are not currently willing to invest in nuclear power. In this section we
look at the effect of market liberalisation on the relative economic attractiveness of nuclear
power, and also at the role that the market players would have in delivering any new build.

Nuclear power in a liberalised market

145. The UK electricity market is one of the few in the world to have undergone a fairly
radical process of liberalisation over the past two decades. Underlying this has been the
Government’s desire to reduce costs for the consumer. The sector was largely privatised in
1990 with the sale of both main generating companies, Powergen and National Power, and
the 12 regional electricity companies. This was followed by the privatisation of the National
Grid Company, the two main Scottish generation and supply companies, and British
Energy. In conjunction with this, the market for electricity was also liberalised with the
creation of a spot market, known as the ‘Pool’, where prices were based on the marginal
generating plant. Judged to be uncompetitive and susceptible to manipulation, the Pool
was replaced in 2001 with the New Electricity Trading Arrangements (NETA). The aim of
NETA was to bring about a more competitive wholesale electricity market, and place
downward pressure on prices. This was achieved in the short-run by encouraging firms to
work their generating assets harder, known as ‘asset sweating’. At the same time, though,
the removal of arrangements under the Pool that ensured the market maintained a level of
excess capacity meant that under NETA there was little incentive for firms to invest in
generating assets that risked not being used. The result has been, at times, a tightening of
the margin between electricity demand and supply in recent years, which has been
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reflected in more volatile and rising electricity prices.”’* In 2005 NETA was replaced by
BETTA, which brought the Scottish grids into the system.

146. Within a liberalised electricity market, it is for the private sector to determine what
investment it should make in new generating capacity and the technology this should
involve. In this context, there are a number of factors that affect the relative attractiveness
of nuclear power as an investment option as outlined in a paper by Fabien Roques et al.*"?
One factor is the preference of investors for a short pay-back period. As we have said
earlier, the lead times for new nuclear generation can be substantial, even taking account of
any reforms to the regulatory process. This does not compare favourably with the
equivalent for industry standard combined-cycle gas turbines (CCGTs), which can be as
low as two years. In addition, the construction costs for nuclear power stations are several
times greater than for gas-fired plants. Whereas the capital cost of nuclear power per
megawatt hour of electricity is between 60% and 75% of the total cost, it is around 30% to
40% for gas. Taking into account, too, that the capacity of nuclear power stations at 1,000
megawatts or more is also significantly greater than that for a typical CCGT, this means
that the upfront cost to the investor is considerably higher for any new nuclear plant.

147. The longer payback period and the large up-front costs of nuclear power make it a less
attractive investment option in a market where prices are volatile. In addition, the absence
of buyers offering long term contracts increases investor risk.>’* The fact that nuclear
energy is baseload generation—it cannot be turned on and off to meet demand—is also
important as it means that nuclear generators have to be price-takers in the market and
therefore may receive lower prices. The experience of British Energy in recent years is
evidence of the risks that operating in a liberalised market can pose. The fall in electricity
prices following the introduction of NETA was a significant contributory factor in
undermining the company’s revenues and forcing it to seek Government help in 2002.>'%
Overall, then, any potential new nuclear operator in the UK faces high risks within the
current electricity market. Although some of our witnesses argued that market volatility is
a factor that all generators have to take account of—nuclear, gas, coal or otherwise—there
are particular characteristics of nuclear power, namely its high capital cost and long lead
time, that can make it less economic in a liberalised market. >'¢

Market players in the UK

148. One of the unintended consequences of liberalising electricity markets in the UK was
the consolidation that took place in the sector. Both National Power and Powergen were
quick to dispose of some of their generating assets so that they could purchase electricity
supply companies. Because retail electricity prices remained fairly stable, primarily because
of customer unwillingness to change supplier, such a strategy of vertical integration
allowed the main generators to protect themselves against lower wholesale electricity prices
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under NETA. The result today is an industry which is dominated by a few players that
possess both generation and retail arms. The three biggest are RWE (formerly National
Power), E.ON (formerly Powergen) and EDF. These are followed by Scottish Power,
Scottish and Southern Energy, and British Energy. There is an expectation that the industry
may consolidate even further in the future.

149. Such a market structure could work in favour of the potential delivery of new nuclear
build in the UK. Most of these firms are large enough to absorb the risk of a large
investment such as a new power station, and would therefore be able to raise sufficient
capital from the City.?”” These firms would also be likely to work through consortia, thus
allowing them to share risks with other parties.”’® Furthermore, the fact that there is more
than one potential player in the market for new build suggests there is greater scope for
competition in delivery; although, as noted in Chapter 3, this could be problematic for the
Government if it wished to generate cost reductions from learning-by-doing with
successive reactors. One potential disadvantage is that listed firms, such as E.ON and RWE
could be concerned by negative share price movements, and may not wish to expose large
portions of their capital in a project with poor prospects of short-term recovery.** Overall,
though, there are market players that are willing to invest in nuclear power in the UK,
given the right conditions, as was shown by the evidence we received from the three main
firms.**

150. The UK’s liberalised electricity market does not provide favourable conditions for
investment in new nuclear build. Nuclear’s high capital cost and long lead times act as a
disincentive to investors in a market where the focus is on short-term pay-back and
where prices in recent years have been uncertain and volatile. However, the structure of
the market, dominated by a small number of large firms with the ability to raise
sufficient finance, could be conducive to the delivery of new nuclear power stations
were the Government to create the appropriate framework.

Assessing the costs

151. Notwithstanding the current structure of the electricity market, the private sector’s
decision whether or not to invest in new nuclear build will be based on its relative cost
compared with other means of generating electricity. There has been much debate in
recent years concerning the actual cost of nuclear power and this was a key factor in the
Government’s delaying a decision on new nuclear build in the 2003 Energy White Paper.
In this section we consider the key components to the costs of nuclear power and where
the uncertainties lie. We then look at the available evidence on costs, before considering
them relative to other forms of generation. Finally we ask to what extent the Government
needs to form an understanding of these costs in determining its position on nuclear
power.
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The component costs of nuclear generation

152. As noted in the previous section, one of the key factors that sets nuclear power apart is
its high capital cost in comparison to a combined-cycle gas turbine (CCGT). The table
below illustrates the approximate distribution of costs between construction, fuel,
operations and maintenance, and decommissioning, for nuclear power, CCGT and
onshore wind.

Table 3: Representative proportions of electricity generating costs (%)

Combined Cycle Gas

Turbine Renewable (wind)

Nuclear

Construction or capital
(including interest 60-75 30-40 85-90
during construction)

Fuel 5-10 50-65 0
Op_eratlons and 8-15 5-10 5-15
maintenance

Back end * 0 0

Source: Sustainable Development Commission, The role of nuclear power in a low carbon economy, Paper 4: The
economics of nuclear power, March 2006. *See paragraph 155 below

153. For nuclear power there are varying degrees of confidence in the estimates for each of
these types of costs. Up-front construction costs are the largest component and also the
area where there is at present the highest degree of uncertainty. In Chapter 3 we saw how,
of the two main reactor designs likely to be short-listed for use in the UK, there is presently
no fully operational example of either. The one reactor that is being built (in Finland) is
many years from commissioning, and is already behind schedule. Design owners argue
that the experience of several decades now means that they are better able to deliver within
time and budget.”! However, the UK’s own experience of delivering new nuclear power
stations has to date been poor. The construction of Sizewell B and the previous AGR
programme were both subject to long delays and suffered from cost overruns. As Sir
Jonathon Porritt put it to us, “the evidence shows that, historically, cost estimates from the
industry have been subject to massive underestimates—inaccuracy of an astonishing kind
consistently over a 40, 50 year period”.”*

154. Fuel costs are also subject to some uncertainty, but given the existence of plentiful
untapped supplies of uranium, they should not pose a high degree of concern in the long
run.”” Indeed, the fact that uranium costs make up a comparatively small proportion of the
total generating cost means that the price of electricity from nuclear energy is relatively
insensitive to fluctuations in the price of fuel.** This contrasts starkly with the situation for
gas, where a large increase in fuel prices has a significant effect on the overall price of
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generation, as has been evident in recent years with the more or less parallel movements of
the UK electricity and gas markets.

155. There is a fair degree of certainty about operational and maintenance costs, which
anyhow constitute a fairly small proportion of the cost of nuclear power. As regards back-
end costs, in the case of nuclear these comprise the management of waste and
decommissioning. We have found previously how far the Government is from putting in
place a long-term storage solution for the UK’s radioactive waste legacy. While the
decommissioning industry is beginning to understand better the costs of dismantling
nuclear power stations through its experience with the current Magnox power stations,
without a long-term solution for high-level waste it is impossible to know how much back-
end costs would amount to for any new build. Estimates of costs vary considerably,
depending on the discounting rate used. One witness suggested to us that the figure could
be as low as 2% of the total cost incurred over the life of a nuclear power station.?” If this is
the case, the issue may not be significant, but at this stage no one knows. The
Government’s policy on reprocessing would also have a bearing on this figure.”® As we
outlined in Chapter 3, reprocessing is significantly more costly than the direct disposal of
fuel, and it is widely assumed that nuclear plant operators would be unwilling to continue
reprocessing for a new programme of nuclear power stations. The consequence of this,
though, is that it would change the type of waste requiring storage.*’

156. Finally, the Sustainable Development Commission has argued that there are other
costs associated with nuclear power, such as those arising from safety and security
arrangements and providing limited liability guarantees. There are also potential costs to
society from the risk of radiation release occurring as a result of an accident of some form,
or through proliferation of nuclear technology to nuclear weapons production.?”® In the
case of insurance and provision of security, such costs should be borne by the operator, and
may not be significant. On the other hand, social issues of safety and proliferation, which
we discuss elsewhere in this Report, present ethical rather than economic questions, and
therefore require separate consideration by the Government, in the same way as does
nuclear energy’s potential contribution to preventing climate change.

Current cost estimates

157. Despite the uncertainties regarding the true cost of nuclear power, there have still
been various attempts to estimate its overall generating cost. Table 4 is reproduced from
BNFL plc’s submission to the Government’s current Energy Review, and provides a
summary of the key findings of some of the recent studies that have looked into the cost of
nuclear power.
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Table 4: Estimates of the generating costs of nuclear power

Perfor&mance University Royal French | Lappeenranta
MIT Innovation of Academy of | Finance University OECD
(2003)** Unit Chicago | Engineering | Ministry Finland (2005)*>
(2002)220 (2004)*! (2004)%%2 (2003)%3 (2003)*4
Generating 3.9- 1.3 | 1.8
cost 4 0 3.0-4.0 3.1-3.6 | 2.26-2.44 2.0 1.7 - -
(p/kWh) ) 19 | 3.0
f:ttjrsnOf 11.5% | 8% &15% | 12.5% 7.5% 8% 5% 5% | 10%
Capital cost £610 -
per kW £1150 £1150 £865 £1150 £990 £1330 1210
Load factor 85% 75 -80% 85% > 90% > 90% > 90% 85%
:E_conomlc 15 yrs 20 yrs 15 yrs 25 & 40 yrs 35-50 40 yrs 40 yrs
ife yrs
gzzit(;uctlon 5yrs N/K 5-7yrs 5yrs 5yrs 5yrs 4-6yrs

Source: Supporting paper on nuclear energy issues, from BNFL plc, 2006

158. Estimated generating costs are highlighted above as the most important figures since
these determine the economic viability of nuclear power relative to other forms of
generation. The table suggests that these can vary by up to a factor of two. To a large extent
this stems from the assumptions made in areas such as load factor, lead times and
economic life. It also reflects differences in the reactor technologies used, assumptions
about learning-by-doing, and the assumed discount rate over time. Because of the
international nature of many of the studies quoted, it is hard to demonstrate that the same
experience would be replicated in the UK. In reality, there are relatively few studies that use
the UK as their base. Two examples—the Performance and Innovation Unit and the Royal
Academy of Engineering—are cited above. Another study by Oxera concludes that nuclear
power could bring positive returns under a range of scenarios, even taking account of
contingencies and development cost overruns.”® This may provide some comfort if the
Government were to pursue the nuclear option, but the fact remains there is a general
paucity of data on costs that could be of real use to policy makers.

229 Massachusetts Institute of Technology, The Future of Nuclear Power, 2003

230 Performance and Innovation Unit, The Economics of Nuclear Power, Energy Review Working Paper, 2002
231 University of Chicago, The Economic Future of Nuclear Power, 2004

232 Royal Academy of Engineering, The Cost of Generating Electricity, 2004

233 French Ministry of Economy, Finance & Industry, Reference Costs for Power Generation, 2003

234 Lappeenranta University of Technology, Finland, Competitiveness Comparison of the Electricity Production
Alternatives, 2003

235 OECD /NEA/ IEA, Projected Costs of Generating Electricity, 2005

236 Oxera, Financing the nuclear option: modelling the cost of new build, June 2005
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159. Many of the witnesses we spoke to also highlighted the level of uncertainty concerning
the cost of nuclear power. For example, British Energy told us that “the track record is
mixed” regarding the accuracy of previous studies,”” while the Sustainable Development
Commission said that one “should take the opinions of the nuclear industry about future
costs with bucket-loads of salt”.>*® Overall, with the current state of knowledge, it is
impossible to determine accurately what the cost of electricity generated by new nuclear
power stations would be. On the other hand, we acknowledge that the Government will
never be able to estimate the cost accurately until the UK has had its own experience of
constructing and operating a new nuclear power station.

Costing other forms of generation

160. Coupled with the difficulty in calculating the costs of nuclear is the need for power
companies to then compare such estimates against those for other forms of electricity
generation to determine which provides the greatest return on investment.** In the UK,
the price of gas-fired generation has in recent years been used as the benchmark against
which the economic viability of other sources are tested. The sector’s ‘dash for gas’ during
the 1990s means that today gas can provide up to 40% of the UK’s electricity needs.**
Because a high proportion of the cost of running CCGTs is accounted for by the price of
fuel, recent increases in gas prices have contributed significantly to rekindling the debate
about nuclear new build. As Professor Palmer put it to us: “the future price of gas is
fundamental to the economics of nuclear”.**! This is likely to remain so for the foreseeable
future as the proportion of gas-fired generation in the energy mix increases. In its evidence
to the Environmental Audit Committee, Centrica estimated the generating cost of CCGT
at 1.9 to 2.6 pence per kilowatt hour (p/kWh).?** This still compares favourably with most
of the figures for nuclear generation, highlighted in Table 2. We are unclear what
assumption Centrica have made regarding the price of gas to reach this estimate,**
however, we note that the current price of gas is around 1.3 pence per kilowatt hour.>*

161. Another energy source against which the cost of nuclear power is often compared,
primarily because of its roughly equivalent low carbon status, is wind, both onshore and
offshore. Those that argue either for or against the nuclear option tend to cite different
comparisons in the cost between these two types of generation. While the Sustainable
Development Commission was sceptical of the cost estimates for nuclear power, it
admitted to us that “there are uncertainties” too with regard to renewables.”*> The DTI’s
Renewables Innovation Review calculated the range of costs for onshore wind at 3.1-4.0
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p/kWh and that for offshore wind as 6.0-7.6 p/kWh.** This suggests onshore wind is
roughly comparable in price to nuclear power. However, the renewables industry has a
higher degree of confidence of how these costs will fall with time as the technology
matures, based on the experience it has gained from operating wind farms over the past
few years. The nuclear industry cannot estimate the extent to which it will see such cost
reductions, as it currently does not have that level of experience in building third
generation reactors.

Should costs matter to the Government?

162. Having examined the extent of existing knowledge on the current cost of nuclear
power, and how this compares with other forms of generation, it is worth asking to what
extent an accurate assessment of the costs should matter to the Government in formulating
a policy on nuclear power. If the Government stated explicitly that it would not provide
financial incentives for new build,*” and that any incentives put in place would be
technology neutral and market-based, then it would be for the industry to decide whether
its cost assessments were accurate enough to risk new investment. As Professor Keith
Palmer said to us “at some point people have to put their money where their mouth is”.>**

163. In this sense, the cost of nuclear power, or any other technology, should matter to
government only if it wishes to implement a policy framework that favours a particular
form of generation. Our belief, shared by many of those we spoke to, is that the
Government should not try to second guess the market in estimating the costs of each
source of energy—gas, nuclear, renewable or otherwise. As Dr Dieter Helm, of New
College, Oxford, said to us, this “assumes a level of information and understanding and an
immunity to lobbying which has never been witnessed before in an energy policy”.**
Instead the Government should set a policy framework that treats each source of energy
fairly, letting the market determine the generation mix, based on its own view about the
relative risks and costs. Here, ‘fair’ treatment includes areas considered in this Report,
particularly the need for a political consensus, a rational and long term carbon
allocation, and the planning system. It should also cover the way in which different
forms of generation are rewarded in the market. This is the subject of the next section.

164. There is a high degree of uncertainty surrounding the cost of nuclear power
because of a lack of data relevant to the UK. That which exists suggests nuclear energy
may be economically viable in a scenario where gas prices remain high, but we do not
feel this is a sufficient basis on which to draw robust conclusions. However, if the
Government wishes the market to deliver new nuclear build, we recommend that it
should be for the market to decide to what extent it has confidence in its own cost
estimates in deciding whether or not to invest. The Government should make it clear
that all the costs of building, operating and decommissioning new nuclear power
stations will fall to the private sector investors who build those stations. These costs are
a concern for investors—not the Government or the taxpayer. The role of Government,

246 Department of Trade and Industry, Renewables Innovation Review, 2003
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in the first instance, should be to ensure that all sources of generation are treated ‘fairly’
within the market.

Creating the returns

165. Whilst it is primarily for the industry to assess the relative cost of nuclear power, vis-a-
vis other forms of generation, the remaining piece of the jigsaw in determining any
investment decision in the electricity sector is an assessment of the expected returns. It is in
this domain that we believe the Government has the most important role to play since it
defines the overarching policy framework, which in turn determines the revenues received
by generators. In this section we look at what the electricity sector is asking from the
Government in the context of its energy policy objectives. We then consider the
effectiveness of existing policy instruments before discussing what reforms would need to
be considered, not just to facilitate new nuclear build, but for low-carbon electricity in
general.

What the industry wants

166. The Government’s 2003 Energy White Paper set out four overarching objectives to its
energy policy. These were:

e To put ourselves on a path to cut the UK’s carbon dioxide emissions by some 60% by
about 2050, with real progress by 2020;

¢ To maintain the reliability of energy supplies;

e To promote competitive markets in the UK and beyond, helping to raise the rate of
sustainable economic growth and to improve our productivity; and

e To ensure that every home is adequately and affordably heated.

167. The White Paper explicitly acknowledged for the first time the need to take account of
climate change concerns in shaping energy policy. However, it was the poor performance
against each of these objectives over the last three years that prompted the Government to
begin another Energy Review in 2006.>° Today the focus of debate, rightly or wrongly, has
also shifted, reflecting growing concern about the UK’s increasing dependence on gas if the
current generation of nuclear power stations is not replaced. This is against a backdrop of
mounting evidence that carbon dioxide emissions have begun to rise again in recent years.
We consider the role of nuclear power with regard to security of supply later. Here, we
focus on the response of the energy sector to the Government’s objective to reduce carbon
emissions.

168. Nuclear power is considered a low (though not zero) carbon energy source in the
same way that renewables are viewed as such: they are both currently considered to
contribute to reducing carbon emissions in that they offset fossil-fuel based electricity.' If

250 Department of Trade and Industry, Our Energy Challenge - Securing clean, affordable energy for the long-term,
2006
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carbon.
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the Government’s objective is to reduce emissions, it must establish a policy framework
that rewards low carbon emitters relative to users of fossil fuels. In other words, it must
provide the framework that determines a ‘price for carbon’. Under a purely market-based
approach, investors will always opt for fossil fuel-based generation because it offers the
greatest returns. Creating the incentives, then, for low carbon technologies requires some
form of government intervention through carbon pricing.

169. In the evidence we received, there was a consistent line of argument in favour of two
overarching principles that should inform government action to reduce carbon emissions
from the energy sector through carbon pricing. First, it should provide a ‘level playing field’
for all technologies so that low carbon technologies are treated equally, therefore avoiding
‘picking winners’. Secondly, it should provide a measure of long-term certainty in order to
give the sector sufficient incentive to invest in low carbon generation. Both these principles
apply as much to renewable energy, or carbon capture and storage, as they do to nuclear
power.

170. A number of our witnesses argued for a ‘level playing field whereby generators are
rewarded equally according to the extent that they offset carbon dioxide emissions. The
Environment Agency told us that it “would advise introducing technology neutral support
mechanisms to incentivise carbon reduction”.>* In his evidence, Professor Keith Palmer
said to us that “if the Government and the country take seriously the need to abate carbon

. we should have a policy that gives a premium in the electricity market to whatever
generating sources produce electricity but not carbon”??® We agree that if the
Government were to support nuclear power on the basis of its contribution to reducing
emissions, then it would need to do this within a policy framework that rewarded low
carbon technologies.

171. However, not ‘picking winners’ is not a sufficient principle on its own to create the
incentives for low carbon generation. Repayment for investment in electricity capacity
occurs over a number of years. This means that it is not enough for the Government to
establish a framework for low carbon technologies without providing some assurance that
such a system would be in place for a sufficient time to allow operators to receive a return
on their investment. When we asked the nuclear industry how long they would expect such
certainty to be, they suggested a “15- to 20-year forward look”.”* Evidence from the
renewables sector suggests an equivalent timeframe is required. This was the reason why
the targets for the Renewables Obligation were extended to 2015 last year, and why the
Government has guaranteed that the scheme’s support, which roughly doubles the value of
electricity from eligible renewables, will remain in place until 2027.

172. The nuclear industry told us it believed that, within the context of such long-term
carbon pricing, it could deliver new nuclear build, and that it could do so without financial
support from the Government. Indeed, the industry stated to us categorically that it was
not asking for hand-outs from the taxpayer.>* If there were a decision in favour of nuclear
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new build, we believe such an approach would need to be considered, providing equal
treatment to all forms of low carbon technology, and as a consequence allowing the market
largely to determine the precise energy mix.

Current instruments for reducing carbon emissions

173. As part of its Climate Change Programme the Government has in place a plethora of
different economic instruments aimed at reducing the UK’s carbon dioxide emissions. This
broad range of policy initiatives has been described as “muddled, overlapping and
confused”.** The situation is not helped by the fact that responsibility for energy and
climate change policy is shared across DTI, Defra and HM Treasury.*” The two current
main instruments that attempt to place a price on carbon are the Climate Change Levy and
the European Union Emissions Trading Scheme (EU ETS). However, as they stand,
neither gives sufficient incentives to finance nuclear power: the Climate Change Levy fails
to treat nuclear power as a low carbon technology and the EU ETS fails to provide a stable
long-term price of carbon, or, indeed, a mechanism to determine a price.

174. Introduced in 2001, the Climate Change Levy (CCL) is a tax on the business use of
energy, the idea being to encourage firms to be more energy efficient. It applies to both
electricity and gas as well as a number of other energy inputs used by firms. However,
while renewable energy is exempt from the scheme, this is not the case for nuclear power.
This discrepancy was flagged as an issue in both the written and oral evidence that we
received.”® Our predecessor Committee argued on several occasions that the CCL was
neither a straightforward carbon tax, nor, because of the complexity of the Climate
Change Agreement arrangements, was it a very effective means of encouraging energy
efficiency. They felt it detracted from the effort to provide a long-term market-based
costing of carbon emissions. So do we.

175. The European Union Emissions Trading Scheme (EU ETS) came into force in
January 2005. Within the scheme, Member States agree national caps on the emissions
from their main carbon-emitting industrial sectors. Companies are allocated allowances,
each of which represents a tonne of carbon dioxide. Emissions trading allows companies to
emit in excess of their allocation of allowances by purchasing further allowances from the
market. In the same way, companies that emit less than their allocation can sell on their
surplus allowances. In this way, the scheme allows governments to set targets for emissions
reductions, while leaving it to the market to determine the most efficient way of achieving
those targets.*

176. Phase 1 of the EU ETS sets national allocation plans for cuts in emissions for the
period 2005-08. Governments are currently undertaking negotiations for Phase 2, which
will cover 2008-12. Currently, the situation is uncertain regarding a potential Phase 3
because the Kyoto Protocol expires at the end of 2012 and there is as yet no international
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agreement over what will follow it.**” The short period over which emissions reductions are
set, and hence over which firms may have some idea of the price of carbon, was widely
cited in our evidence as a primary reason why the EU ETS does not provide incentives for
new nuclear build.*' This is especially the case given that any potential new build would
not come online until the end of the next decade, well into any possible Phase 3. As Dr
Dieter Helm said to us, “we have no idea what the carbon regime is beyond 2012 and we do
not yet know what the Emissions Trading Scheme looks like from 2008-12. I cannot think
of any serious technology on the carbon front which is interested very much in what
happens before 2012”.** Not only does the EU ETS fail to give long-term certainty, but the
price of carbon it provides is also highly volatile and unpredictable.”®® Earlier this year the
carbon price dropped suddenly to a third of its value, as a result of an excessive allocation
of allowances in another Member State. Although the price has recovered since then, EDF
said to us that such volatility “is dangerous” and therefore a major disincentive to invest.***
Given these considerations, it is not surprising that the scheme is considered as doing “little
more than optimising for minimum carbon emissions across the existing plant
portfolio”.>*

177. However, as the RSPB noted in its submission, the performance of the EU ETS to date
is “a problem of policy delivery, not of policy”.**® The scheme is in its infancy and the EU is
still going through the trial period of Phase 1. Dieter Helm pointed out in his evidence to
us that “it is the most ambitious emissions trading system in the world. Nobody has done
anything on this scale”.”” Indeed, many of the witnesses we spoke to felt the UK should
continue to work with the other Member States, learning lessons from the first phase, and
working towards establishing a global scheme post-2012.2® The priority for Phase 2 should
be to ensure that national emissions caps are set fairly across countries and sectors, and to
introduce mechanisms that avoid carbon prices which will put the future sustainability of
the scheme at risk.*®

178. At the same time, though, it must be acknowledged that, with 25 Member States
negotiating future phases of the EU ETS, it may not be possible for the Government to
influence other countries to agree a scheme that provides the long-term stable incentives
for low-carbon electricity generation to meet its own objectives. What is more, if the
Government wishes to encourage such sources to come forward now, it cannot wait for the
next set of negotiations in several years’ time for any potential Phase 3. In other words,
while still working to develop and advance the EU ETS, it would also have to consider
making its own arrangements to provide a long-term stable price for carbon that could
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later be grafted onto an agreed European scheme.”® Such a line of action for the
Government to take would involve political risks, were collective action on climate change
to collapse in the future, and also given there is very little international experience of
countries adopting any form of long-term carbon pricing. The one example our inquiry
found was that of Germany, where emissions permits are granted for up to 18 years where
an operator wishes to replace old, low efficiency plant with benchmark state-of-the-art
technology. This policy is currently encouraging investment in high efficiency coal
capacity.””!

Approaches to long-term carbon pricing

179. We took evidence on various approaches the Government could adopt if it wished to
put in place its own policy for long-term carbon pricing. One example advocated to us by
Dieter Helm, and which has gathered wider support,”’* was the concept of contracting for
reductions in carbon dioxide emissions.””” Here, the Government would auction off
contracts for the supply of emissions reductions over a long time horizon of, say, 15 to 20
years. Such contracts could comprise any proportion of the Government’s targeted cut in
emissions, depending on the extent to which it wished to tie itself to its 2050 target.
Contracts would be let by a two-stage auction in which first interested parties would bid for
the kind of contract they would like to receive, before moving onto a second stage where
the actual auction took place. As noted by Ofgem, the cost of such an approach need not be
significant. At a current traded price of carbon of roughly £65 per tonne, contracts to
reduce UK emissions by 10 million tonnes, or 6% of the UK total (as it stood in 1990),
would cost around £650 million per annum.”* These funds could be found by the
Government through the auctioning of some of the EU ETS allowances, which it currently
gives the electricity sector for free. Alternatively, it could simply levy a windfall tax on the
allowances given to generators to cover the cost.””” This would be justified given that at
current prices the value of allowances that the Government has said it will allocate to
generators could be around £12 billion.””¢ Indeed, it seems that the Government has
accepted this principle through its recent decision to auction allowances in Phase 2 of the
scheme.

180. Such an approach is predicated on the assumption that the Government is really
committed to its objective to reduce carbon emissions.”” If it is, then there are potential
advantages to a contracting approach. First, the Government would not be forced to ‘pick
winners’ as all forms of low carbon electricity generation would be able to bid for contracts.
Onshore and offshore wind operators require roughly the same pay-off period as nuclear
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generators would. Second, policy risk is moved from the private to the public sector, which
is arguably in a better position to manage it. Third, a two-stage auction would reveal to the
Government more information about the actual costs of different types of low-carbon
generation.””® Fourth, it would provide a bridge for investors between the period up to 2012
and the longer term.?” Fifth, it would ensure the Government does not protect the private
sector from the performance risk of building new generation plant to time and budget,
because it would honour a contract only once the power station was commissioned and
offsetting emissions. Finally, the Government could potentially cover some of the cost of
such contracts by selling them on within a potential Phase 3 of a future EU or global
emissions trading scheme. As such, this would also give the Government a significant
incentive to ensure that the EU ETS succeeds and advances from its current state.>*

181. There are nevertheless some potential disadvantages to a carbon contract approach. A
purely technology-blind mechanism would be based on the existing economics of low-
carbon generation, and would not necessarily provide the incentives for research and
development of options that are not viable today, but may well be some time in the future,
such as marine renewables. In this case, some form of R&D support from the Government
would have to exist alongside a carbon contract mechanism.*®' In addition, carbon
contracts would require the Government to accurately estimate baseline carbon emissions,
against which to assess the emissions offset. This has been a problem in respect of Phase 1
of the EU ETS. It would also require HM Treasury to cover the cost of such contracts, until
it was in a position to trade them internationally. Finally, with relatively few potential
bidders for large carbon contracts, at least from the nuclear sector, however an auction is
designed, there could be a risk of collusion by those bidding in order to achieve a higher
value contract. In this case, the Government would have to design any auction in such a
way as to extract as much information from the private sector as possible to ensure it was
getting a good deal.

182. We put it to Dieter Helm that a carbon tax might be an easier way of achieving the
same objective of reducing carbon emissions. He noted that as international agreements
tended to be struck in quantities, a quantity-based mechanism would more efficiently
achieve such aims than an indirect pricing approach.” In addition, with a carbon tax there
is the risk that it simply becomes an instrument of fiscal policy rather than an effective
incentive for technology-neutral low-carbon generation. As a consequence, the industry
could end up playing a game of attempting to second guess politicians rather than the
market.”¥

183. Another approach, suggested by the Policy Studies Institute as an alternative to carbon
contracts, would be for the Government to guarantee over a 10-year period the price of
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tranches of low or zero carbon generation coming on stream from 2016.** In this situation,
as with carbon contracts, the Government would take bids for prices for the supply of low-
carbon electricity. In doing so, it would agree the number of contracts it felt necessary to
contribute to its 2050 emissions target. Because all forms of low-carbon generation,
renewables, nuclear, carbon storage, etc, would be eligible to bid, prior to this process there
would have to be a programme of work to overcome issues surrounding the planning
system and grid access so that all technologies were able to compete fairly. However, while
this approach may be simpler than carbon contracts to implement, it would present greater
difficulties for the Government in determining the extent to which it was achieving carbon
reductions. Fixing prices leaves uncapped the potential cost to the Government since this
would be determined by the amount of electricity generated. Furthermore, the
Government has prior experience of offering fixed price contracts to low-carbon
generators through the Non-Fossil Fuel Obligation (NFFO), which was put in place to
provide incentives for renewable energy. NFFO failed to bring forward a large amount of
new generation because companies bid for contracts at too low a price, and were
subsequently not able to fulfil them.**

184. Another possibility for supporting low-carbon generation could be to imitate the
current Renewables Obligation (RO) by creating a separate ‘nuclear obligation’. The RO is
a traded certificate scheme, funded by electricity consumers, that requires all electricity
suppliers to purchase a growing proportion of their electricity from renewable sources. The
disadvantage to this approach is that it would not be a technology-neutral scheme, as it
would treat nuclear separately from other sources of low-carbon electricity. In the case of
the RO this has been justified on the basis that it is designed to encourage innovation in the
renewables sector so that different technologies may become more cost-effective in the
future.”® It is arguable that an established technology like nuclear fission does not need
such help. Moreover, the RO has been inefficient in achieving the purpose for which it was
established. While there may be evidence that it has provided support to make onshore
wind economically viable, to date the bulk of renewables generation supported under the
RO comes from land-fill gas and co-firing biomass in coal-fired power stations, neither of
which requires further large-scale technological development. Experience from the RO has
also shown that this kind of mechanism can be very costly for the consumer and does not
necessarily guarantee that new generation will be brought on stream.*”

185. The nuclear industry believes that some form of stable long-term carbon pricing is
the only means by which new nuclear build could be funded. We think that a
technology-neutral form of long-term carbon pricing is essential if the Government is
to achieve its objectives of reducing carbon emissions and allowing the market to
determine the precise energy mix. This applies whether the Government decides for or
against new nuclear build. The current EU ETS does not provide an adequate
mechanism. There are various ways in which the Government could provide a long-
term price for carbon, including carbon contracts and fixed price guarantees. Of these,
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we are attracted by the proposal of auctioning long-term contracts for future
reductions in carbon emissions as a means of creating the incentives for investment in
all low carbon technologies. We note that the Government is already beginning to

accept the principle of this through the auctioning of allocations in Phase 2 of the EU
ETS.
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6 Wider policy concerns

186. The Government cannot consider the particular issues that apply to nuclear new build
without taking account of its wider implications for other policy areas. Those which are of
particular concern to us, and which are the subject of this chapter, are: the extent to which
nuclear power can contribute to making the UK a low-carbon economy; its contribution to
securing electricity supply; its possible effects on other areas of energy policy, such as
renewables and energy efficiency; and the implications it presents for upgrading the grid
network. All of these factors weigh heavily on the case either for or against nuclear power,
and require due regard by the Government.

Reducing carbon dioxide emissions

187. The contribution that nuclear power makes to reducing the UK’s carbon emissions is
one of the main justifications given for supporting it as part of the energy mix. However,
there has been debate surrounding the extent to which nuclear energy can really be
considered a ‘low-carbon’ technology. In this section we examine whether or not this is
true, and consequently, the extent to which nuclear power has a role to play in reducing
emissions.

Is nuclear power low carbon?

188. Nuclear energy has been referred to by some as a “zero carbon’ source of electricity.
Whilst it is correct to say that the use of uranium as a fuel does not emit carbon dioxide in
the same way as fossil fuels, there are, nonetheless, a number of activities that go into
producing nuclear power that, depending on the energy mix on which they are based, do
result in carbon emissions. This was pointed out to us in both written and oral evidence.?
For example, uranium ore mining, manufacturing the concrete and steel for the
construction of the station, waste activities and plant decommissioning are all essential
activities over the lifetime of a nuclear power station, which require energy to carry out.
Figure 3 shows the results of a study estimating the emissions from the Torness nuclear
power station in Scotland, across the various parts of the production cycle. It shows that
the most polluting part of the fuel and plant cycle is the extraction of uranium, which is
more significant than the actual construction and decommissioning of the power station.

189. In reality, no source of electricity generation can currently be considered genuinely
zero carbon, because of the energy costs required in building, operating and
decommissioning the power plant.?® This is as true for renewable energy as it is for nuclear
power, and will continue to be the case so long as the energy base on which such activities
take place has an element of fossil-fuel powered generation within it. Various studies have
attempted to compare the carbon status of different electricity sources. Figure 4 shows a
comparison for what are considered low carbon technologies. For each technology, a high
and low estimate is provided. This reflects the different sources of data, which have looked
at different technologies, and made different assumptions, within each type of generation.
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The chart shows hydroelectricity, wind and nuclear as the lowest emitters. Photovoltaics
and marine renewables require a relatively larger amount of energy in their manufacture,
while the harvest and transport of fuel raises the energy cost for biomass. Figure 5 puts the
results for low carbon technologies in context with a comparison against the estimated
lifetime emissions from coal and gas-fired plant.

Figure 3: Carbon emissions across the lifetime of a nuclear power station
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Source: AEA Technology, ‘Carbon footprint of the nuclear fuels cycle — a study for British Energy’, March 2006

Figure 4: Comparison of high and low lifetime carbon emissions for low carbon technologies (grams
of carbon dioxide per kilowatt hour, g/kWh)
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Figure 5: Comparison of high and low lifetime carbon emissions for all technologies (grams of
carbon dioxide per kilowatt hour, g/kWh)
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190. Although it is important to note that each of the estimates in these charts is based on
different academic studies, there is no denying the huge difference between the carbon
emissions of wind and nuclear power on the one hand, and coal and gas-fired generation
on the other. There has been some concern raised that, as mining for uranium exhausts
existing ‘high grade’ ores, greater energy will have to be expended on mining and
subsequently enriching lower grade ores.”® This may be the case, but as noted earlier in
this Report, current evidence on future uranium supplies is optimistic. Even if the
optimism about high grade ores is misplaced, the resulting emissions from mining would
have to be of an order of magnitude greater than they are now to have any bearing on the
overall conclusion that nuclear power is a low carbon technology, comparable with
renewable energy. The potential future need to resort to lower grade uranium ores is an
example of ‘diminishing returns’. It is arguable that an analogous situation could apply for
renewable sources of electricity. For example, with onshore wind, the first turbines would
be built at the best sites. Subsequent turbines would be built at less optimal sites and, as a
result, their carbon emissions per unit of electricity generated would also probably be
higher.

The impact of nuclear power on reducing emissions

191. Given that nuclear power can be considered a low carbon energy source, the extent to
which it offsets emissions is dependent on the technology it is assumed to displace. The
usual assumption is that this would be gas-fired generation, largely because of the low cost
and the relative ease with which gas-fired stations can be built. The Sustainable
Development Commission estimated that the UK’s current fleet of nuclear reactors offsets
between 8 and 20 million tons of carbon—equivalent to 5 and 12.6% of UK emissions—
depending on whether you assume it to displace gas or coal-fired generation.”' Indeed,
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Ofgem note in their submission to the Energy Review, that with about 20% of UK nuclear
capacity due to close by 2010, without replacement, other generating capacity will have to
reduce emissions by at least 2 million tons of carbon just to keep them at their current
levels.*”

192. The Sustainable Development Commission has conducted further analysis on the
extent to which new nuclear build may offset carbon emissions in the future.”” It estimates
that a 10 gigawatt programme of new reactors built over a period up to 2034 would reduce
future UK emissions by about 4%, assuming that gas-fired generation is displaced.
Similarly, a larger 20 gigawatt programme would reduce emissions by about 8%. The
Commission concludes that “whilst these cuts are certainly substantial, they are not a
panacea solution to the challenges of a low carbon future”.”*

193. The Commission’s analysis shows the scale of the challenge that the Government faces
if it is to meet its objective of a 60% reduction in carbon emissions by 2050. It argues that
this makes nuclear a relatively unimportant contributor to tackling climate change. Several
of our witnesses disagreed with this view. The chief executive of EDF Energy asked: “The
question is: with what technology do we replace the existing nuclear fleet? If we replace it
by coal or gas it is clear that the targets for CO, emissions will not be achieved”.*> Professor
Keith Palmer told us: “I promise you that only one thing will replace it if we do not have
new nuclear: a lot more gas-fired power stations”.*® The difference in opinions here is
based on varying assumptions about what will take the place of current nuclear generation
once it reaches the end of its operating life. If the Government were to do nothing, then
clearly gas or possibly coal-fired generation would fill the gap. However, very significant
progress on renewable energy or energy efficiency could also achieve this. After a number
of years of development, renewable energy currently contributes about 2% of UK energy
needs as opposed to about 8% for nuclear power.”” This suggests that just to stand still in
terms of carbon emissions, there would have to be a massive increase in renewables. This is
not impossible, but there are a number of constraints that would have to be overcome to
make progress towards making it possible.*® If the Government is to be credible about
achieving its carbon objectives, it has to address the issue of what will be the most cost-
effective and practicable source of reducing carbon emissions, in considering the pros and
cons of nuclear power.

194. There are some carbon emissions associated with the life-cycle of nuclear power
stations, as there are with some renewable sources of electricity generation. However,
nuclear power can still be considered a low carbon energy source on a par with
hydroelectricity and wind power. The contribution nuclear power can make to the
carbon reductions required to meet the Government’s 2050 objective is relatively small.
However, this reflects the scale of the challenge faced and the fact that electricity
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generation, though significant, is only one source of carbon emissions: space heating
and transport emissions are of at least equal importance. The extent to which this
should matter to the Government, with regard to nuclear power, depends on its
determination to create a low carbon economy, and whether it believes other low
carbon technologies or energy efficiency can fill the gap left by closing nuclear plant,
which otherwise would almost certainly be filled by gas-fired generation.

Other approaches to reducing emissions

195. The media’s coverage of the Energy Review has focused, rightly or wrongly, on the
issue of nuclear power. However, as the previous section highlighted, further nuclear
power could not, on its own, meet the Government’s objectives for carbon reduction—this
would require a package of measures, including further expansion of renewable energy and
greater energy efficiency. Yet, over the course of our inquiry, we received evidence arguing
that a policy decision in favour of nuclear power could detract from efforts in these areas.*”
This section examines these concerns.

Renewables

196. The Government has a target to achieve 20% of the UK’s electricity generation from
renewable sources by 2020. To this end, it has established the Renewables Obligation (RO)
as a dedicated support 