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Problems with nuclear power - in brief:

Timing – the first new reactor in any new build programme would not come on line until 2017-
2018 – that’s using even the most optimistic estimate of the nuclear industry.

Construction time and CO2 offset – a replacement programme of 10 reactors would offset 4% of
CO2 emissions. Twenty plants would offset only 8% by 2035. To build 20 reactors by 2035 would
entail one reactor being built every 1.4 years from next year – a totally unachievable target.

Costs: a programme of 10-20 reactors would entail upfront commitment of at least £17bn-£34bn
(for construction alone) to untried, untested reactor designs. None of the reactors proposed for the
UK have been built or operated anywhere in the world.

Waste – ten new reactors alone would quadruple amount of high level radioactive waste and spent
fuel the UK would have to be deal with. It would increase the amount of radioactivity in the wastes,
above that in all the wastes that currently exist, by 150%.

No waste repository – there is no operating repository anywhere in the world for high level waste
and spent fuel – disposal plans are not based on proven technologies or operational experience.

Liabilities funding: there is no legally binding requirement for the industry to set aside sufficient
amounts for funding decommissioning and waste management. UK legislation currently allows for
future private nuclear operators to be bailed out (again) by the taxpayer.

Licensing –The nuclear industry wants major issues such as environment, safety and security to be
purely the domain of the reactor vendor/buyer and Nuclear Installations Inspectorate, using a closed
door system which would leave only ‘local’ matters for planning inquiries.

Security – proposed amendments to the regulation of ‘sensitive nuclear information’ will include
either the vetting, or instead the exclusion, of anyone wanting to see vital information on issues that
can impact on health and safety.

Manipulation of the market – in addition to changes on licensing and planning, in the longer term
the industry wants mechanisms in place which it give a guaranteed price. This is contrary to the
policy on a liberalized energy market.

Taxpayer subsidies: – the industry is looking for Government guarantees and support for
construction, insurance and nuclear decommissioning and waste liabilities. These will be challenged
under EC state aid rules

Terrorism – a new build programmes would mean more reactors, spent fuel stores and transports
of highly radioactive wastes continuing up to 2185 – all would provide targets for terrorist groups.

Proliferation: the majority of nuclear technology and materials are dual use capable - they can be
used in civil or military programmes. Advocating nuclear power here as a solution to climate
change will encourage the spread of dual use technology and materials.

Public opinion – the majority of people are against nuclear power and would like to see more
renewables and energy efficiency instead.
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Summary

The ‘relevant questions’ posed by the Energy Review: on nuclear power is

are there particular considerations that should apply to nuclear as the government re-
examines the issues bearing on new build, including long-term liabilities and waste
management? If, so what are these and how should the Government address them.

The brevity of this question indicates either a disconcerting lack of understanding or disregard of
the many other ‘issues’ surrounding nuclear power. Just a few of the other questions which
constantly arise in relation to nuclear power are:

• Can it deliver on time – and how much CO2 would it offset?
• What are the costs for the whole project – from construction, through decommissioning, to

final waste management programmes?
• What financial support from the Government does the industry need – and is that compatible

with a liberalized energy market and legal under EC competition laws?
• What are the security and civil liberties implications of new build?
• What are the risks of terrorist attacks on nuclear installations and spent fuel transports?
• What would be the impact of a major reactor accident?
• Are there proliferation implications if the UK advocates nuclear power as a solution to

climate change?
• Does the public want nuclear power?

Timeliness in reducing CO2: A key question on the nuclear industry is not only whether or not it
can deliver, but whether it can deliver enough, on time, to be a serious player in reducing carbon
emissions. The SDC report 1stated that doubling the UK’s nuclear capacity by 2035 would only
offset 8% of CO2. To double of the current nuclear electricity capacity, by building 20 1GW
reactors by 2035, is an unfeasible timeline. On current estimates is it unlikely that even the first new
station - assuming a twin reactor site - would be on line (or even partially commissioned) by 2018.

A new build programme is not a timely response to the immediate need to act on implementing the
energy systems required to reduce CO2 emissions well before a new build programme would ‘take
effect’ i.e. 2025-2030. Unless there is a huge expansion in nuclear power, it will have little or no
impact on the Government’s targets for CO2 reductions beyond 2020.

Licensing: The nuclear industry is lobbying for radical changes to reactor licensing in order to
speed up the process of getting design clearance and siting permission. The UK’s licensing process
is already a closed door process but the proposed changes would even further alienate the public
and local authorities by attempting to include major issues such as environmental impact, safety and
security in the licensing procedure.  Little would be left to discuss at planning inquiries as BNFL
has advocated in its submission to the Environmental Audit Committee2.

Costs: On page 12 of this submission there is a summary of construction and operational costs for
reactors which was produced for the Environment Agency. The different figures for construction
costs, combined with uncertainties over licensing and the future of the energy market in general
could have a massive impact on estimating returns for investors.
                                                  
1 http://www.sd-commission.org.uk/pages/060306.html
2Activities to Underpin a Predictable timeline for Replacement Nuclear Build.’ BNFL, Supplementary Information to
BNFL’s submission to the Environmental Audit Committee’s inquiry Keeping the Lights On: Nuclear Power,
Renewables and Climate Change.
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However, even if the nuclear industry succeeded in reducing uncertainties through a totally closed
licensing process and final design sign off before a public inquiry, the significant variables over
construction time and costs, influenced by factors interdependent of industry or Government
control, would continue to create unease in the investment community.

Estimates for new build, drawn from actual costs of past reactor projects, indicate prices will be far
higher than the industry’s figures for new reactors. The costs for waste (including
decommissioning, clean-up, storage and disposal) for new build are not quantifiable. Estimates
remain estimates.

Amounts of radioactive waste: Inventories of radioactive waste prepared for the Committee on
Radioactive Waste Management (CoRWM) show that a series of ten new reactors would quadruple
the amount of high level radioactive waste and spent fuel the UK would have to deal with. The
increase in highly radioactive and long lived spent fuel would increase the total radioactive
inventory in all the UK’s nuclear wastes by 150%. A programme of ten new plants would also
create an additional 100,000 tonnes of depleted uranium wastes.

Liabilities arrangements: Any repository built to take wastes from the existing programme and
new build (in around 40 years time?) would be a massive subsidy to future reactor operators. Apart
from being challenged under state aid laws, it would surely be necessary to make any new build
owners factor into their financial arrangements.  The industry will resist this.

Costs of liabilities: The nuclear industry is notoriously bad at estimating what it costs to deal with
spent fuel, decommissioning, clean up and long term management costs. Recently the estimate of
cost to the taxpayer for BE’s bailout – which covers mainly spent fuel - has risen from £3.4bn (2003
figures) to £5.1bn. This is a staggering 30% increase and more than the NHS deficit. Worse still, it
does not even fully cover all of BE’s liabilities. Decommissioning and clean up costs, which may be
borne by the taxpayer if BE cannot meet them, have not yet been disclosed.

The NDA has stated its estimates for decommissioning and clean up are approximately £72bn, not
including all spent fuel costs or disposal of plutonium and uranium – nuclear materials which have
yet to be designated as wastes. The chair of the NDA has said that dealing with the UK’s plutonium
stockpile as waste could add a further £10bn to the final bill.

In addition, CoRWM’s work on costing different waste management options has thrown up
estimates ranging from £7bn-£30bn. The total costs for past and present nuclear activities has been
estimated at £160bn (including some military wastes, but these make up only a small percentage of
the total).

Segregated funds: The amount of time taken to build reactors impacts on the time it takes to realise
a return on capital. As experience with BE has shown, companies will put investor and shareholder
expectations on returns and dividends before properly financing segregated funds for liabilities. Due
to the lack of legally binding requirements for segregated funds there is absolutely no obligation on
the industry to properly ring-fence funds for waste and decommissioning for nuclear new build –
that is unless segregated funds are made a legal requirement.  Because of this, the risk to the public
purse of having to bailout future private nuclear operators for liabilities is significant.

Investors and state aid: Even if the Government gives in-principle agreement to new build, it
would not necessarily mean private investors would be willing to fund the enterprise. Uncertainty
over costs is a significant factor in private sector reluctance to invest in new build. It is highly
unlikely that the financial sector would provide capital for new build unless construction costs and
liabilities are extensively underwritten by the firm guarantees of public finance. Government
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subsidies of the order needed to kick start new build, and provide for liabilities, would not be
compatible with liberalised energy markets. Moves by the Government to finance new build would
be challenged under European Competition Commission law. The recent decision by the EC on the
NDA taking over BNFL’s liabilities noted that the Commission is ‘committed to taking full account
of the polluter pays principles in the implementation of state policy’ on nuclear liabilities.

Accident – assets become liabilities very quickly: The amount of Government financial support
that would be required to facilitate private sector investment in nuclear new build would be
massive. It would be a major gamble with public money on a large, centralised energy system
which may not provide returns on the investment – and which could rapidly become a liability
through accidents or technical failures.

Insurance: Insurance underwriting by the Government is also ‘unquantifiable’. Financial
compensation arrangements following a major accident or terrorist attack on a nuclear installation
would have to stretch decades into the future and no reasonable estimates can be given for the
financial costs of such an eventuality. Little is known about the full scope of security measures and
cost associated with the nuclear industry.

Security of supply: There are significant risks that a series of ten or twenty reactors, of an untried
and untested design, will not work to expectations. That would mean many years of opportunity to
implement workable and clean renewable technologies and energy savings measures, instead of
nuclear power, would be lost.  Greenpeace believes that investing a nuclear programme which has
many risks attached to it would actually undermine security of supply – not enhance it.

Proliferation: Embarking on a new build programme in the UK would send a signal across the
globe that nuclear power is an appropriate response to tackling climate change. Yet the majority of
materials and technologies used in nuclear power programmes are dual-use – that is they can be
used in civil and military programmes. Quite simply, spreading nuclear power spreads the
wherewithal for nuclear weapons proliferation.

Terrorism: A global increase in the use of weapons usable nuclear materials would serve to further
increase the chances of these materials falling into the hands of terrorists. More nuclear reactors
here and the attendant spent fuel stores and spent fuel transports means more terrorist targets –
which could, over time, increase the likelihood of a successful attack on such an installation.

Fuel source: Nuclear power is not a major source of CO2 emissions, but the nuclear fuel chain does
give rise to CO2 emissions. Studies have shown that overall the use of nuclear power produces more
CO2 emissions than renewable energy sources such as wind. The CO2 emissions associated with
nuclear power will increase as companies are forced to use lower grade uranium ores as more
accessible, higher-grade uranium reserves are used up.

Public opinion: Nuclear new build is conditional on the development of acceptable solutions to the
problems of managing nuclear waste. In addition the public expects and deserves an open process in
which concerns about costs, safety and security can be fully discussed. Current proposals run totally
counter to this view.  There is no ‘solution’ to the nuclear waste problem – only ‘least worst’
options. The public will be even more determined in its opposition to new build once it realises the
extent of the additional nuclear wastes which will be produced by this form of electricity
generation.  In addition, the timescale over which hazardous nuclear waste transports could take
place, up to 2185, will also be a matter for public concern.
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Construction Costs, Operating Costs and Timelines

Construction costs – not a stand alone matter

'The key issue with new nuclear's valuation: It depends on many (and fairly volatile)
assumptions.'
Building a new nuclear plant is largely a 60-year bet on interest rates – think of a number....'

UBS Investment Research: - Q-Series, The Future of Nuclear, March 2005

There are complex links between the construction costs and the time it takes to build a reactor,
licensing arrangements (design sign-off, regulatory clearance of the company building the reactor,
safety, security etc), the practicalities and politics of waste disposal, the willingness of Government
to subsidise or support front or back end costs and the willingness – or otherwise – of financial
institutions or utilities to support new build.

Pay-back time on capital and the size of dividends have to be set against the need to ensure that
sufficient liability funds are set aside - and at the right time - to safeguard against the taxpayer
having to fund liabilities.

It is therefore not possible to determine costs separately for private funding as costs are linked to the
industry’s hopes regarding Government assistance (e.g. low interest loans).

The Government’s willingness to move new build forward (certainly in terms of support funding)
may not forthcoming unless the industry, financial institutions and utilities express a real interest in
new reactors. Government, investors and industry are all cautious because of the level of public
opposition to new build and/or waste disposal plans (see page 39 onwards for discussion on the
publics’ views on new build and nuclear waste). This catch 22- situation will continue to create
nervousness in both Government and investors circles for some years to come.

Problems with establishing construction costs for new nuclear power stations: The AP1000 -
an example.

A number of the reactor designs proposed for new build programmes have not yet been built –they
are untried, untested designs. In the main they are modified designs of existing reactor types and
some have had significant design modifications - made primarily for cost savings.  The
Westinghouse AP 1000 began life as the AP 600 (a 600 MW reactor as opposed to the 1000 MW –
1GW) that is now being proposed).

The following gives some background to current concerns. After getting the licence agreement to
build the AP 600 reactor, Westinghouse found that utilities were not interested, primarily because of
the cost and possible returns.  To make it more attractive and enable it to compete with other, more
powerful reactor designs, Westinghouse increased the power output of the AP600 by 80% with
apparently only a 20% increase in construction costs – the result being the AP1000. As both designs
only exist on paper the economics are however purely theoretical and have not been tested under
operational conditions.

The AP1000, as with any other reactor design proposed, will have to undergo licensing before
companies can allowed to build and operate it in the UK (see page 13 for discussion on licensing
issues). Industry costs are theoretical and it is not possible to provide firm figures for construction,
operation and decommissioning costs for the reactors ‘on offer’.
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Some figures for construction alone are in the public domain. Reports have given costs of US$2.2-
2.7 billion for two reactors of 1GW,3 with others quoting Westinghouse as having given a figure of
US$1.5bn per 1GW reactor.4 This would mean construction costs at approximately £0.6bn-£0.8bn
per reactor. In comments made during a presentation to the International Nuclear Congress last
year, BNFL’s Richard Mayson said a 1GW (AP1000) reactor would cost £1.3bn5 but expected
reductions over a series of reactors e.g. there would be economy of scale in manufacturing over a
series of reactors.

The US Congressional Budget Office (CBO) has said it believes the industry’s projected costs for
reactors of approximately 1GW are be overly optimistic and estimates that construction costs would
most likely be much higher than industry estimates at between US$2.1bn-$3bn (£1.16bn-£1.66.bn)
each. The CBO uses US$2.5billion (£1.38bn) as a working figure.6 The CBO also says that it
believes the risk of default on Government loans towards capital for these ‘first of a kind’ reactors
is so high that the US Government should not make such loans available. In its paper in June 2005,
Oxera gives an estimate of £1.6bn for the first reactor (including development costs), reducing to
£1.15bn for subsequent reactors.

Ten reactors: BNFL/Westinghouse has claimed that costs will fall over a ten reactor programme and
by the time of construction of the fifth reactor, the cost would be significantly less than for the first.7

Using the figure £1.3bn given by BNFL, and CBO’s figures (but allowing for the possible cost
reductions claimed by the nuclear industry) the costs could be £9.8bn-£12.6bn for 10 1GW plants. 8

If however there are no cost savings ten new reactors could cost £13bn (BNFL) or £16.7bn (CBO’s
highest figure).9  Cost reductions for programmes undertaken overseas certainly cannot be taken as
a given for what might happen in the UK due to the different regulatory and inquiry processes
(BNFL/Westinghouse based their costs reductions on a reactor programme in South Korea). The
SDC report also supports the view that overseas experience in reactor building cannot be transferred
to the UK.10 Changes in exchanges rates also markedly influence prices (as either a positive or a
negative for the buyer or seller) if components are being bought from overseas. In fact is it believed
that any new build here would be mainly manufactured overseas.

The above are just some of the factors that are leading to uncertainty and making the market very
wary of investing in nuclear power.

                                                  
3 Westinghouse expects to receive NRC certification for its AP1000 Platts Nuclear News Flashes 3rd September 2004. It
is assumed these are purely construction costs.
4 The International Herald Tribune, (2/9/04)‘China looks abroad for nuclear help’
5 Fuel for Thought conference, British Nuclear Energy Society, Newport Wales, 6-7 July 2004
6 Congressional Budget Office Cost Estimate May 7, 2003 S. 14 Energy Policy Act of 2003 as introduced on April 30,
2003 The CBO puts the cost of the first reactor at US$2.1-£3billion.
http://www.cbo.gov/showdoc.cfm?index=4206&sequence=0
7 BNFL/Westinghouse AP1000…the reactor technology ready now. Presented to the Energy Review in 2002.
8 In BNFL/Westinghouse’s claims the initial cost will include regulatory costs associated with licensing and associated
site engineering works and financing costs. It is not clear if the costs of the subsequent reactors includes these costs.
Richard Mayson did not explain exactly what costs would be included in the £1.3bn figure, but it is assumed that
licensing would be part of the cost. Based on BNFL/Westinghouse claim costs for reactors reduce to 86% for the 2nd

plant, 78% for the 3rd, 77% for the 4th and 69% for the 5th-10th.
9 Also important to note is that these figures are based on an average exchange rate of US£1.80 = £1.
10 http://www.sd-commission.org.uk/publications.php?id=339 SDC paper no 4 – Economics of nuclear power.
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Ten plants have to be built – a massive upfront investment

In order to achieve lower costs across a new build programme, to get nuclear costs anywhere near
on a par with the costs of wind energy, a commitment would have to be given to build ten plants.
Economy of scale is absolutely essential for the industry to keep its costs low. 11

A ten-reactor programme would entail a massive upfront commitment from industry, the
Government/taxpayer and electricity consumers for an untried and untested reactor design. It would
probably also entail having a number of sites ‘lined up’ and ready to accept new build – delays for
inquiries at each site would significantly risk increasing costs.

The industry has already made it clear it wants to have set up a series of sites to host the reactors
would probably mean major – and unwelcome changes – to planning inquiry processes. In addition,
the industry needs a workforce which is capable of building, operating, decommissioning and
cleaning up after ten reactors. Such a workforce may not be not available over the 60 years of
planned life of the reactors, plus 30-90 years for spent fuel storage and the 60 years which might be
needed after reactor closure for decommissioning and clean up.

Financing New Build – analysis of reports

‘One rule of thumb is to double the stated costs of nuclear stations to arrive at the genuine
figure, and this reflects the broad experience in the UK’

Simon Skilling, Head of Regulation, EON UK, June 2005, London12

There have been a number of reports concerning the financing of new nuclear reactors built in
recent years as debate on new build has increased in the UK and the US.

All have pointed towards the same problems and risks to a greater or lesser degree that will deter
investment in new nuclear: They also all conclude that some form of State support in the form of
grants, loan guarantees etc would probably be required if new nuclear power plants are to be built.

Other factors that could jumpstart a nuclear renaissance, by making it more financially attractive,
are reducing the cost of construction and the time required, which will involve significant
regulatory changes.

Some of the studies of the economics of nuclear power over the past 3-4 years include:

                                                  
11 Whilst the Committee has said ‘nuclear new build’ is used to refer to a programme of building at least eight AP1000
reactors (or equivalent) this submission is based on a new build programme of 10 1GW plants, based on industry
proposals. Others – including CoRWM in assessing the radioactive waste impact of new build - have also assumed a 10
reactor programme.
12http://www.westminsterenergy.org/events_archive/downloads/june24/WEF_Nuclear_Investment_Policy_Issues_Exec
_Summary.pdf
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Canadian Energy Research Institute13

University of Chicago14

International Energy Agency/Nuclear Energy Agency15

Lappeenranta University of Technology16

OXERA17

MIT18

Performance and Innovation Unit19

The Royal Academy of Engineering20

USB21

The table on Page 10 summarises the major conclusions of these studies.   Although there is some
variation between the economic assessments of the different studies what is more notable is the
difference between the paper studies and the actual data provided by the construction of Sizewell B.
The actual construction costs are more than double any of the forecasts put forward in these
analyses.  Furthermore, the length of construction at 86 months is longer than any single figure put
forward while the capacity factor of Sizewell is considerably lower than the forecasts put forward.
The Finnish reactor, only one year into its construction programme, is already six months behind
schedule.22

The Sizewell B figures, although far higher than recent forecasts are not an exception.   Analysis of
the costs of constructing the Advanced Boiling Water Reactor in Japan gives similar delays and
costs over-runs.  General Electric estimated that its 1300 MW Advanced Boiling Water Reactor
could be constructed in 48 months and at a cost of $1,528 per kilowatt.  However, when finally built
in Japan for the Tokyo Electric Power Company, it had taken approximately 60 months to build and
the first unit cost $3,236 per kW, the second $2800 per kW23 (these equate to £2006/kW and
£1736/kW at 1997 conversion rates).

In addition to the financial issues the reports referred to, the reports also highlighted other problems
for new build, namely:

• what to do with the nuclear waste created;
• the costs of decommissioning; and
• issues of health, safety and the environment.

Significant attention must be placed on the financing mechanisms, and not just costs estimates,
considering the economics. A report prepared for the US Congressional Budget Office (CBO)
looked at the proposals for legislation on federal loans to support new build in the US. 24

                                                  
13 Canadian Energy Research Institute, August 2004, Levelised Unit Electricity Cost Comparison. Ontario
14 University of Chicago, August 2004, The Economic Future of Nuclear Power
15 OECD/ IEA NEA 2005, Projected Costs of Generating Electricity- update, 2005
16 Nuclear Power: Least- Cost Option for Baseload Electricity in Finland RistoTarjanne & Sauli Rissanen, Uranium
Institute, 2000.
17  Financing the nuclear option: modelling the costs of new build, Oxera Agenda, August 2005
18 “The Future of Nuclear Power: An Interdisciplinary MIT study” available at
http://www.mit.edu/afs/athena/org/n/nuclearpower/
19 The Energy Review, Performance and Innovation Unit,  February 2002
20 Royal Academy of Engineering 2004, The costs of generating electricity
21  “More a question of politics than economics”, Q Series: The Future of Nuclear, UBS Investment Research, March
2005
22 Construction of Olkiluoto-3 behind schedule. Nucleonics Week Volume 47 / Number 5 / February 2, 2006
23 Congressional Research Service, CRS Report for Congress. Nuclear Power: Prospects of New Commercial Reactors
27 July 2001
24 March 2003 – Congressional Budget Office (CBO) Cost Estimate May 7, 2003 S. 14 Energy Policy Act of 2003 As
introduced on April 30, 2003
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The proposals for Loan Guarantees for Nuclear Power Plants Energy Law (S. 14) would have
authorised the US Department of Energy (DOE) to provide loan guarantees for up to 50 percent of
the construction costs of new nuclear power plants and would have authorised the DOE to enter into
long-term contracts for the purchase of power from those plants.

The report notes that no new nuclear plants have been ordered in the U.S. in the last 25 years, and
the last was completed in 1996. Based on information from the DOE about preliminary construction
plans at three sites, the CBO stated it expected the department would provide credit assistance for
six nuclear power plants over the next 20 years. The comments – provided below in full – show that
the CBO thinks:

• the risk of default by the owners of the reactors would be greater than 50% - and
therefore should not go ahead;

• that even if the reactor is completed and monies recovered through electricity sales, the
overall subsidy cost would be 30% of the project; and

• that taking a long-term purchase agreement would be even more expensive than a
construction subsidy.

CBO text:
Estimates of the cost for such a plant range from $2.1 billion to almost $3 billion, including
engineering, procurement, and construction, as well as costs associated with construction delays,
and first-of-a-kind engineering costs.

“For this estimate, CBO assumes that the first nuclear plant built using a federal loan guarantee
would have a capacity of 1,100 megawatts and have associated project costs of $2.5 billion. We
expect that such a plant would be located at the site of an existing nuclear plant and would employ
a reactor design certified by the NRC prior to construction. This plant would be the first to be
licensed under the NRC's new licensing procedures, which have been extensively revised over the
past decade.

Based on current industry practices, CBO expects that any new nuclear construction project would
be financed with 50 percent equity and 50 percent debt. The high equity participation reflects the
current practice of purchasing energy assets using high equity stakes, 100 percent in some cases,
used by companies likely to undertake a new nuclear construction project. Thus, we assume that the
government loan guarantee would cover half the construction cost of a new plant, or $1.25 billion
in 2011. CBO considers the risk of default on such a loan guarantee to be very high--well above 50
percent. The key factor accounting for this risk is that we expect that the plant would be
uneconomic to operate because of its high construction costs, relative to other electricity generation
sources. In addition, this project would have significant technical risk because it would be the first
of a new generation of nuclear plants, as well as project delay and interruption risk due to licensing
and regulatory proceedings.

In its 2003 Annual Energy Outlook, the Energy Information Administration (EIA) projects that
production from new nuclear power plants would not be cost-competitive with other power sources
until after 2025. EIA also reports that current construction costs for a typical electricity plant range
from $536 per kilowatt of capacity for natural-gas-powered combined-cycle technology to $1,367
per kilowatt of capacity for coal-steam technology. Although construction costs could diminish
significantly as a new generation of nuclear plants are built, a new nuclear power plant starting
construction in 2011 would have a construction cost of about $2,300 per kilowatt of capacity. By
2011, that cost would result in capital costs that are 40 percent to 250 percent above the cost of
capital for electricity plants using gas and coal. Because the cost of power from the first of the next
generation of new nuclear power plants would likely be significantly above prevailing market rates,
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we would expect that the plant operators would default on the borrowing that financed its capital
costs.

Assuming the nuclear plant is completed, we expect it would financially default soon after
beginning operations, however, we expect that the plant would continue to operate and sell power
at competitive market rates. Thus, over the plant's expected operating lifetime, its creditors (which
could be the federal government) could expect to recover a significant portion of the plant's
construction loan. The ability to recover a significant portion of the value of the initial construction
loan would offset the high subsidy cost of a federal loan guarantee. Under the Federal Credit
Reform Act, funds must be appropriated in advance to cover the subsidy cost of such loan
guarantees, measured on a present-value basis. CBO estimates that the net present value of
amounts recovered by the government on its loan guarantee from continued plant operations
following a default and the project's technical and regulatory risk would result in a subsidy cost of
30 percent or about $375 million over the 2011-2013 period. Based on information from DOE, we
expect other loan guarantees would not be issued for nuclear power plants until after 2013.

Alternatively, under the bill, DOE could choose to forgo the loan guarantee and enter into a long-
term purchase agreement to buy some or all of a nuclear plant's production instead. Under this
option, the full value of funds committed by the government to purchase power from a nuclear plant
over many years would need to be appropriated in advance, prior to construction, to assure a
private lender that future cash flows would be adequate to cover debt-service costs. CBO estimates
that this option for financial assistance would cost more than a federal loan guarantee and that
DOE would probably not use this alternative.

The CBO reiterated its concerns of 2003 over loans for nuclear projects, when it stated last year
that:

Nuclear Energy. Because of DOE's support of emerging nuclear technology through a current
program called Nuclear Power 2010, we expect that the department would use the program to
provide a guarantee to at least one new nuclear facility over the 2011-2015 period. Such a
guarantee could be for more than $2 billion and carry a significant subsidy cost (perhaps as
much as 30 percent). 25

                                                  
25 S. 10, Energy Policy Act of 2005 Retrieve in: Congressional Budget Office Cost Estimate June 9, 2005 S. 10 Energy
Policy Act of 2005 As ordered reported by the Senate Committee on Energy and Natural Resources on May 26, 2005
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Comparison of assumptions in recent forecasts of generation costs from nuclear power plants26

Forecast Construction
cost (£/kW)

Construction
time
(months)

Cost of
capital
(% real)

Load
factor
(%)

Non-fuel
O&M
(p/kWh)

Fuel cost
(p/kWh)

Operating
life
(years)

Decommissioning
scheme

Generating
cost (p/kWh)

Sizewell B 2250
3000

86 - 84 1.15 0.7 40 Part segregated,
part cash flow

6.0*

Lappeenranta
Univ

~1300 5 91 0.5 0.2 60 1.6

Performance
& Innovation
Unit

<840 - 8
8
15

>80 30
15
15

2.31
2.83
3.79

Massachusetts
Institute of
Technology

1111 60 11.5 85
75

0.83 - 40
25

3.7
4.4

Royal
Academy of
Engineers

1150 60 7.5 90 0.45 0.4 40 Included in
construction
cost

2.3

Chicago
University

555
833
1000

84 12.5 85 0.56 0.3 40 £195m 2.9
3.4
3.9

Canadian
Nuclear Ass

1067 72 10 90 0.49 0.25 30 Fund.
0.03p/kWh

3.3

IEA/NEA 1100-2500 60-120 5
10

85 0.38-0.90 0.15-
0.65

40 Included in
construction
cost

1.2-2.7
1.8-3.8

OXERA 1625 first
plant
1150 later unit

95 0.35 0.3 40 £500m in fund
after 40 years
life

Sizewell B operating costs are the average for all eight of British Energy’s plants including seven AGRs as well as the Sizewell B PWR.
The MIT O&M cost includes fuel. *Figure from Policy and Innovation Unit The Cabinet Office, 2002.

                                                  
26 Table taken from “The Economics of Nuclear Power – Analysis of Recent Studies, by Steve Thomas, Public Sector International Research Unit, Greenwich University,  July 2005,
Funded by The Environment Agency.
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Licensing/Timeline for new build

To install a total of 10 1000MWes units at a rate to replace closure of most of the largest Advanced
Gas-Cooled Reactors (AGR) would require a new build programme of ten would need to be
complete by 2025 - and entail installing new capacity at an average of 770MWe/year from 2010 or
commissioning onto the grid a new AP1000 nuclear reactor every one and a half years. To install 20
would mean one every 1.5 years from 2007 until 2035; both unrealistic targets given the nuclear
industry's past construction record.

As part of its case for more reactors, the nuclear industry provided estimates for construction time
for new build to the Government’s energy review in 2002. BNFL/Westinghouse claimed each new
reactor would take 33-40 months to construct - an optimistic estimate compared with the 86 months
it took to construct the UK’s last nuclear reactor Sizewell B.  As can be seen from the reports chart
on page 12, most other commentators believe new plants would take longer than the
BNFL/Westinghouse time for construction.

If nuclear was given the go-ahead, all designs proposed for construction in the UK would have to be
licensed by the Nuclear Installations Inspectorate (NII). All reactors currently on ‘offer’ are
untested in the UK and would be subject to licensing processes before a licence could be granted.
Even if the nuclear industry succeeds in getting more closed and speedier k licensing process, it
could still take 3-5 years for designs to be cleared.  The industry wants a licensing process that
delivers a design that is signed off on and which cannot be changed due to regulatory challenges
later in the process e.g. during construction. This would leave even less for discussion at a planning
inquiry and would effectively disempower the NII once the design had been cleared.

The NII is significantly understaffed and may not have the available staff to oversee this process, in
fact it is already recognised the Inspectorate is short staffed. 27In addition to its expected duties of
inspection, over the coming the NII will have to cope with competing NDA sites to private
companies. Each company will have to be vetted for their ability to undertake the work they are
tendering for. That work is in addition to the actual work of overseeing an accelerated
decommissioning and clean up plan, and possibly coping with proposals on waste disposal/storage.
Additional work for overseeing designs and possibly licensing applications will severely test the
NII’s resources.

Many significant question marks hang over how the NII will deal with licensing a new reactor
design for the UK.

• Will it accept a reactor that has been licensed overseas - with much reduced input from
the Inspectorate to ensure it meets UK regulations?

• Will it accept a ‘one size’ fits all licence across all sites once a reactor has met the UK
licensing conditions e.g. if a reactor is ok to be build at Hinkley, then it can be built
anywhere on existing sites because they already have reactors and are 'fit' sites for
nuclear power plants?

• Will there be proposals to really streamline the inquiry process e.g. one inquiry into one
reactor design which then fits all sites? How will the NII and other regulators deal with
multiple reactor design licensing and tendering?

                                                  
27 National nuclear inspectorate short of staff, Sunday Herald 6/2/05 http://www.sundayherald.com/47583
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HSE process - problems: If the Government does give the green light to new build, will several
companies then have to tender to build different designs which then go through the licensing
process?  This would add to the uncertainty of the final cost of the design chosen, and raises the
possibility of the NII refusing to award a license.

Alternately, will all those wishing to build in the UK have to put their designs through the NII
licensing process before tendering? This could lead to a huge unmanageable work load at the NII.

All tenders to build would probably be subject to competition under EC regulations to ensure there
are no illegal state aid subsidies attached to the tenders.

In the US the Nuclear Regulatory Commission has indicated it is not willing to go through the full
licensing unless companies had a firm intent to build and to show that they had to have a domestic
utility interested in the design.28  Will up-front investor and/or utility interest in new build in the
UK form part of the NII’s process for how it deals with licensing?

Also, who pays for licensing? Can the NII cope with all of this at the same time as overseeing a
massive decommissioning programme – at a time when it has not got enough staff (or just enough)
for current inspections/oversight? Who will pay for extra staff for the regulatory process to oversee
reactor design licensing and planning inquiries? Will the taxpayer be expected to cover this?

Depending on the reactor design approved, additional time, possibly 2-3 years, might still have to
be spent on siting and planning issues. Attempts to circumvent inquiry processes, through curtailing
local government input or removing the ability of the public to challenge certain aspects, will
probably face legal challenges themselves.

Around the same time as the licensing process for reactors might begin, the renewed search for a
national nuclear waste dump/store could get underway following CoRWM’s recommendations to
the Government on long term options on radioactive waste management. This will undoubtedly
focus public attention on where waste is coming from (as well as adding to the NII’s workload).

Construction could take 3 years (best case industry estimates) or 5-7 years (independent
commentators/experience-based construction times). Depending on events both at UK overseas
reactors there could be legal challenges or regulatory changes during construction – as situation the
industry is lobbying to change.

Even given the changes the industry wants the first reactor of any new build programme probably
would not come on line until 2018-2020.29 The points below give an indication of what a timeline
for new build might look like and what processes would have to be gone through:

Interestingly, BNFL’s document to the Environmental Audit Committee claims a timeline of 10
years from getting a change in energy policy to commissioning any first new plants. That seems a
highly optimistic timeline).

• Reduced licensing: 3-5 years (assuming some legal challenges to changes in licensing):
2012 for design to be accepted.

                                                  
28 AP1000 certification rulemaking entering public comment phase, Nucleonics Week, 17th March 2005
29 Nuclear Power and the Characteristics of ‘Ordinariness’ – the case of UK energy policy’, Gordon MacKerron,
NERA Economic Consultants, September 2004
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• Applications – planning inquiries – 3 years (with challenges) 2015
• Building 4-5 years 2019
• Commissioning – 1 year = 2020 for first new plant?

Even if the Government gives the policy green-light later this year (following the promised White
Paper on nuclear power) there would still be a considerable time lag between that policy switch and
new build coming on line.

What the industry wants: The main message in BNFL’s document, which has been reproduced in a
number of other industry lobby documents and presentations, are that to progress new build as soon
as possible the Government must:

• sort out licensing to suit the industry e.g. pre-licensing of designs with minimal/no changes
to designs once they are signed off

• that the process take place behind closed doors under the NII’s current closed licensing
regime, open only to vendors and the NII (and presumably any third party buyers)

• that the only changes to the licensing regime will be to bring in many of those issues which
might usually be expected to be the subject of a planning inquiry;

• severely restrict local planning inquiries
• change licensing and ‘fix’ prices and totally finalise designs before inquiries if it is to attract

investors
• possibly adopt US funding support system e.g. pay interest on capital costs if construction

overruns
• possibly change market mechanisms on pricing for baseload power after the above is done.

These changes to licensing may be challenged by others seeking to enter the electricity generation
market who might view the licensing provisions given to the nuclear industry as creating as unfair
competitive advantage.

It’s also clear from the DTI’s proposed Nuclear Industries Security (Amendments) Regulations that
there are significant changes planned for access to information by the public, local authorities and
those acting for them e.g. lawyers involved in planning inquiries might have to be vetted and meet
strict security measures before they can be allowed access to ‘sensitive nuclear information’. As
part of this submission Greenpeace submits its 4-page response to the DTI’s consultation on the
Nuclear Industries Security (Amendment) Regulations (submissions closed on 17th March 2006).

Licensing new designs: One particular problem is how the Nuclear Installations Inspectorate treats
those designs put forward for licensing in the UK. If it treats each one in turn as applications come
in there is the risk that the ‘first cab off the rank’ will be the first to go to a planning inquiry (and
might divide already thinly stretched NII resources). However, if it holds up all designs until each
one is cleared (presumably within a given timeframe) then it might be said to be unfairly hindering
competition. The HSE’s current round of consultation on issues around new build and licensing
highlights some of these concerns.30

This problem of competition might be further compounded if there is a dominant player in the UK
market, with little room for new entry players later on in the programme e.g. if the programme was
unfettered and there was no cap on the number of reactors that could be built.

This is relevant because the nuclear industry has made it clear that it expects to build on existing

                                                  
30 http://www.hse.gov.uk/press/2006/e06037.htm
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sites for a number of reasons. One of the main reasons for choosing existing sites is access to grid
connections. There is a chance companies will seek to follow the US model and book places at
existing sites on the basis they will get clearance for their planning applications. Keeping places at
existing sites, perhaps for the final 2 reactors in a series of ten, would mean sites kept for many
years before planning applications go in, and while reactors are built, tried and tested at other sites.
Other industry players might object to this and claim their right to access existing sites and that they
cannot be pre-booked – or monopolised by any one company. The catch 22 in this is that for the
original reactor company, it might not feel confident in going ahead with a project unless it is sure it
will have all its sites lined up. This is partly why the industry wants pre-licensed designs; a one-size
fits all which can be developed on any given site. That however would be contrary to competition,
particularly if other vendors have slightly different designs.

Licensing – AP1000 – an example

Industry plans for multi-reactor programmes – based on exactly the same design – do nothing to
assuage concerns over safety. As experience in Japan and France has shown, such programmes raise
the risk of generic faults in each reactor leading to a number of plants being closed at the same time
until necessary repairs or safety checks are undertaken. There is particular concern over the AP1000
as it has significantly less safety features than the currently operating reactors.

Safety and costs are inextricably linked and none more so than in the case of the untried and
untested AP1000 design – an attempt at cost cutting which omits safety features which are regarded
by the NII as essential for a PWR. Here is the background to that design:

Background to AP1000 licensing:  There’s been a lot of complaints from the industry that it needs a
streamlined licensing process because the last reactor licensing in the UK, for Sizewell B, took so
long. The fact is that this was primarily due to the industry submitting an unsafe and unworkable
design.

Westinghouse applied for a license for a PWR was in 1981. The Westinghouse SNUPPS design, (a
generation II reactor) which already had several years operating experience, was submitted for
construction at Sizewell.

Design changes required by the NII in order for that design to meet British safety standards resulted
in Sizewell B having 13% more large pipework and 22% more cabling than SNUPPS (as well as
75% more structural concrete).31 The last surviving US order for a Westinghouse reactor was made
over 30 years ago. In the US the Westinghouse AP600 design dating from the mid 1980's has been
licensed but no-one has invested in it, so it has never been put to the test.

The AP1000 increases output from the same reactor pressure vessel by packing it with more fuel
and pumping through more water, thus defeating the lower power density safety principles of the
AP600.

The AP1000 ‘simplification’ involved stripping 50% of the valves, 83% of the pipes, 87% of the
control cables, and 35% of the pumps from a similar sized PWR. Richard Mayson of BNFL has
stated:32

                                                  
31 Sizewell B Inquiry, CEGB proof 8 App 5, Fig 6
32 Speaking at an Institute of Physics Symposium as quoted in Nucleonics Week/Volume 45/ Number 19 / May 6, 2004
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“In broad terms, it’s roughly half the concrete and steel and therefore it doesn’t take a genius
to work out that’s roughly half the capital cost of what Sizewell should have cost.”

There are doubts the AP1000 can fulfil British safety standards with far less pipework and cabling
than the original SNUPPS design . The public and Parliament will be understandably wary about
the cost-cutting motives behind the 'simplification' of PWR designs (such as the AP1000) while
prospective investors are unlikely to be impressed by design innovation that does nothing, of itself,
to prevent accidents that - in a very short time - could convert a huge investment into a huge
liability.

It is also important to remember that the AGRs now operating in the UK (a number of which have
experienced unplanned outtages because of technical problems) were heralded by the industry as
cutting-edge technology hwne they were built. Many of the same organisations that promoted those
reactors are the same as those promoting today’s designs.

Operational issues

“The abiding lesson that TMI taught Wall Street was that a group of NRC-licensed reactor
operators, as good as any others, could turn a $2 billion asset into a $1billion clean up in
about 20 minutes”

Peter Bradford, former member US NRC
(quoted New York Times, 4/5/2005)

As reactors get older, age related problems occur - resulting in lower safety margins. In a number of
cases the problems have been compounded by lack of sufficient regulatory oversight.  As we know
from the problems BE is experiencing at a number of its reactors, economic pressures have led to
reduced safety and maintenance, which in turn have led to unplanned outages. Reduced
employment levels also impact on plant safety and operations.

The plans by BNFL/Westinghouse are to operate reactors for 60 years; other companies propose an
operating life of 40 years.33 This has implications not only because of what is known about the
problems of ageing in reactors, but it also has cost implications for investors waiting to see capital
refunds and dividend payments. Operational life is also a crucial factor in deciding when
decommissioning funds should start to be put aside (for Greenpeace’s view on this Appendix 1 and
discussion in sections starting on pages 20 and 27).

The life time of a reactor also has a significant impact in terms of the amount of highly radioactive
spent nuclear fuel produced – which also has to be provided for (and stored somewhere). This is
discussed further on page 30.

As part of this submission on reactor operations, Greenpeace attachs a major report undertaken on
the hazards of different reactors and technical problems associated with them. The report Nuclear
reactor Hazards- Ongoing Dangers of Operating Nuclear Technology in the 21st Century,
published on 25th April 2005, explains the many problems which exist with today’s reactors and
which could well occur in the next generation of reactors.34  Greenpeace hopes this will help the

                                                  
33For information on industry plans for 60 year life for reactors see – CORWM:
http://www.corwm.org.uk/PDF/1277%20-%20Task%20088%20Study%20Report%20Final%20Draft.pdf
34 Greenpeace International Reactor Hazards Report
http://www.greenpeace.org/international/press/reports/nuclearreactorhazards
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Energy Review team appreciate the scale of the problems in current designs and what problems
might arise in the future.

Greenpeace is not alone in its concerns. At the last year’s International Nuclear Congress, the Chief
Inspector of the NII told an industry audience that sustained excellence is needed for industry
operations. As his presentation showed however, the industry was only achieving an average
performance.35  As noted earlier, significant resources would have to be put in place to increase and
extend staffing at the inspectorate to deal with a new build programme.

The World Association of Nuclear Operators (WANO) has publicly stated it has major concerns
over safety standards. In a speech in 2003, WANO's president listed of a number of “severe
incidents” that have occurred over the past few years. These include:

• reactor pressure vessel head seal leakage at Sizewell-B (reactor)
• incorrect boron concentration at Philippsburg (reactor)
• Unprecedented fuel damage at Cattenom (reactor)
• A pipe break in reactor head spray system at Brunsbuettel (reactor)
• reactor pressure vessel head corrosion at Davis-Besse (reactor)
• extensive ex-core fuel damage at Paks (reactor)
• data falsification at both Sellafield (reprocessing) and Tepco (reactor).36

Some of these accidents have had massive financial impacts. The closure of the Davis-Besse plant
in 2003 cost the owner $298-million for replacement power, operation & maintenance, and capital
in 2002, and as of August 2003, replacement power and O&M costs for the year totalled $205-
million.37

It is because of the problems experienced with current reactors, potential problems with ‘new’
designs, construction costs, liability funding (see section starting page 20 and Appendix 1) and
potential licensing delays, the industry is lobbying for major changes to licensing and siting
processes and is also asking for Government financial assistance for construction and liabilities.

Finally, this submission does not detail the massive health, social and financial costs of a major
reactor accident such as that that happened at Chernobyl. The impacts of that disaster are still felt
today 20 years later and will be felt for many generations to come. Greenpeace has not gone into the
financial impacts – or devastating health and social impacts of the Chernobyl disaster in this
submission. Some of the impacts of Chernobyl are however discussed in the attached report from
Greenpeace International.

Support Mechanisms – Financial and legal
                                                  
35 NII presentation to International Nuclear Congress http://www.fuelforthought.org.uk/MikeWeightman.ppt
36 Nucleonics Week— Volume 44 / Issue 42,  October 16, 2003] Complacency, negligence threaten nuclear industry,
WANO warns
37 ibid
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Differing views:

“I am pretty confident that if we have future nuclear reactors in the UK there’ll be no
question of subsidies”

Steve Kidd, World Nuclear Association, Open University Seminar, Nuclear or Not,
15th March 2005

‘Oxera’s modelling analysis shows that the nuclear option is by no means closed, although
economic investment is likely to require government support’

Oxera, Financing the nuclear option: modelling the costs of new build June 2005

In a number of seminars the industry has said it believes the Government should provide support for
new build, although some industry commentators have claimed that no such support is necessary.
Certainly the level and extent of support expected by the most in the industry is not compatible with
liberalised markets. The massive state aid already given to nuclear power already corrupts and
distorts the whole electricity sector in the EU.

With reference to this, the following web link is for a report on subsidies to dirty energy industries
in the EU (including the nuclear sector) - ‘Invest in a Clean Energy Future’ from Greenpeace
International.
(http://www.greenpeace.org/raw/content/international/press/reports/SubsidiesReport.pdf)

As noted earlier, the commercial sector and utilities have been reluctant to invest in new build
because of technical hitches, long licensing procedures, legal challenges – and concerns that they
won’t get a good rate of return and/or dividends.  It is unlikely therefore that a significant number of
new reactors would be ordered without further direct or indirect subsidies and support mechanisms
being made available to the utilities.

The nuclear industry has pointed to the subsidies and arrangements used to help stimulate the
renewables industry to justify its demands for yet more subsidies. Examples of past, and continuing,
subsidies include:

• funding liabilities;
• funding R&D;
• funding R&D via International/regional treaties under the International Atomic Energy

Agency (IAEA) and Euratom; and
• underwriting insurance under the liability treaty

The extent and nature of additional financial support for new build would most certainly be subject
to scrutiny by the European Competition Commission.

The general public and Parliament rightly have concerns over state aid. For any industry receiving
state aid, Parliament might legitimately ask: Who controls it and does the taxpayer get a good/any
return on investment?

If however the Government did choose to support the development of new nuclear power it could
do so using a variety of mechanisms. These are included below. The impacts that these would have
and the costs vary considerably: as some would have 'upfront' cost implications (capital grants)
while in other cases the charges would be passed directly onto the consumer e.g. nuclear obligation.
State aid issues
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Capital Grants
The Government could award capital grants for new construction. In France, the new EPR project at
Flamanville is expected to receive around €500 million in capital grants from the Government.
Similarly, in the US, the Government is offering specific funds for the construction of the first few
reactors. As can be seen from the comments by the Congressional Budget Office in 2003, there are
very real risks in loan default on these projects and in the Government recovering only part of its
capital grants from new build.

Government loan guarantees
US proposals last year to give Westinghouse a $5 billion loan guarantee created controversy - not
only because this is the largest loan guarantee ever put forward by the US Export-Import Bank - but
also because it was (ironically) seen as a subsidy to the UK Government as Westinghouse was then
owned by BNFL.38 Although Westinghouse has now been sold there is a possibility it could apply
to the US Government still for loans for future reactor building projects either here or overseas.

Similar arrangements for Government loan guarantees exist across the nuclear sector
internationally. Any future application for new build in the UK – either by a UK or foreign
company – would have to be carefully examined to ensure that state aid funding is not distorting the
market within the nuclear sector itself and across the electricity sector as a whole.

Cost Over-Run Guarantees
Utilities may seek Government assurances that they will be compensated for any time or cost over-
runs resulting from extended licensing processes. In the US it has been suggested that the
Government could pay interest on any capital as a result of construction over runs due to unforeseen
circumstances e.g. legal challenges, regulatory changes to design.39

Tax Breaks
The nuclear industry could become tax exempt, deferred or have reduced rates. This could be at a
local level, through adjusted business rates – as has already occurred on occasions - or nationally.
Tax breaks might also be given on construction capital.

Public Private Partnership
Public part-ownership of future stations could be introduced. This would reduce the upfront capital
expenditure of the utilities, but may not be considered attractive for either the utilities or
Government.

Public/private partnerships involving Government loans have been recommended against by the
CBO in the US for ‘first of a kind reactor' as the CBO believes the risk of default on the loan is too
high. The CBO reiterated its concerns over Government financing of capital only last year.40

                                                  
38 Platts Nuclear News Flashes 18/2/05 Westinghouse received US Export-Import Bank backing for  nearly $5 billion.
39 http://www.world-nuclear.org/sym/2005/pdf/InvestmentSession.pdf
40 S. 10, Energy Policy Act of 2005Retrieve in: Congressional Budget Office Cost EstimateJune 9, 2005 S. 10 Energy
Policy Act of 2005 As ordered reported by the Senate Committee on Energy and Natural Resources on May 26, 2005
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Waste Fund
The Government established a Nuclear Decommissioning Authority (NDA) to be responsible for
‘historic’ nuclear waste yet under the Energy Act (2004) the Secretary of State to has discretionary
powers to direct the NDA to fund the liabilities of future private nuclear operators if they cannot
meet their costs. During debate on the Act in the House of Lords it was conceded that it was
precisely because of the problems with BE that these powers had been put in the Energy Act (for
further details see Appendix 1 on Segregated Funds).

Nuclear Obligation
Currently some countries, mainly the UK, have requirements for utilities to produce a specific
proportion of their electricity from renewable sources. If the utility does not produce any or
sufficient renewable electricity it may purchase a Renewable Obligation Certificate (ROC) to meet
its target. A similar scheme could be introduced for nuclear however; this could raise a number of
problems, including:

Compared to renewable energy it is more difficult for utilities to become nuclear electricity
producers and thus they will have to purchase their 'NOC' from only a limited number of producers.
Adding a NO (Nuclear Obligation) would affectively ring fence another significant share of the
market.  Some see this as creating too great a distortion of the market.

Feed-in Tariffs
Another mechanism to support renewable energy is the use of feed-in tariffs.  This guarantees
investors a fixed price for the electricity produced.  A similar scheme could be used to support
nuclear construction. As noted earlier, the CBO has warned the US DOE that using such a scheme
to support new build would probably be more costly even than direct capital grants as the money for
this scheme would have to be set aside up front – in order to assure investors the electricity would
be bought at a fixed price. BNFL has proposed precisely this in its paper submitted to the
Environmental Audit Committee inquiry referred to earlier

The 5th reactor in Finland is effectively being built on the basis of feed-in tariffs, whereby the heavy
electricity users are tied to fixed price contracts from the future reactor. That reactor project is the
subject of a complaint to the European Competition Commission because of state aid given to help
finance construction.

Licensing/siting/planning
The nuclear industry would like to see a streamlining of the licensing and planning inquiry
processes. In the US licensed streamlining is being undertaken and is also being looked at in other
countries.

Keith Parker, chief executive of the Nuclear Industry Association, has said "There have to be some
enabling measures to give the right signal to investors. For example, there is no way investors are
going to be interested when it takes six years to get planning permission for a new plant, so reform
of planning law would be a good start."

What ‘reform’ means in terms of reducing public input at inquiries, and local government say over
planning matters, has now been spelt out by the industry in the BNFL document referred to earlier.

Grid Availability
The incumbent nuclear generators have access to and control of the high voltage transmission wires
connecting their facilities to the grid. These were constructed prior to market liberalisation.  As
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nuclear power stations are retired then these grids connections could be made available for any
other uses, such as replacement nuclear capacity or gas stations or offshore wind. The allocation of
these grid connections could have a significant impact on the economics of new generation
capacity.

One suggestion put forward by the US industry is that it should be allowed to earmark sites for
future nuclear reactors now. It is not clear if this would be involved in a generic licensing
arrangement covering reactors i.e. once a design is approved at Federal level it can be built at any
site.

The industry has indicated it will probably apply to build on existing sites. Thus, if the US proposal
was followed through in the UK, this could mean that even if a new reactor might be 20 years off,
the site would be kept for nuclear use. Taking up sites for possible new build years into the future
would effectively block access to the grid and could prove to be a major impediment to renewables
developments needing to use those grid connections

In addition, many nuclear communities expect to see their nuclear sites returned to ‘greenfield’
status or at least see total decommissioning and hazard reduction. They may not be willing to
welcome a new reactor onto existing sites.

Indirect Support Mechanisms

Governments also have the opportunity to less directly support the development of nuclear power.
These mechanisms can be extremely effective and have over the years given considerable assistance
to nuclear power.

Research and Development
For decades Governments have given research and development funds to the energy sector.   These
funds are supposed to be targeted towards the development of new technologies, but as can be seen
in the figures below have mainly been for the further development of nuclear fission.   In total over
the last decade 75% of funding for the development of new energy sources has gone to nuclear
power. Another example of R&D support includes funding university research programs. In the US
$21million was awarded last year to work related to nuclear energy development.41

                                                  
41 Nuclear News Flashes, 23 December 2004, Thirty-Five DOE nuclear research grants awarded to 25 universities
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Total Government R and D Expenditure 1992-2001 ($US million -2003-)

3922, 7%

4795, 8%

32069, 57%

9267, 16%

7004, 12%

Oil and Gas Coal

Nuclear Fission Nuclear Fusion

Renewables

Source: International Energy Agency 2005

Examples of state aid in Europe

The industry has given the impression that new reactor programmes in Europe are being built
without state aid.  That is not the case.

The industry has also made much of the 5th reactor being built in Finland as a sign of the industry’s
renaissance. That reactor project is however the subject of a complaint to the European Competition
Commission on possible illegal state aid funding from several countries.42

France’s proposed new reactor is also receiving capital grants of 500 million Euros, and probably
other state aid subsidies will follow for liabilities.

Cost overruns and lack of liability funding

The industry has not shown itself to be good at estimating construction costs and providing funding
for decommissioning and waste liabilities.

How realistic and robust are cost estimates?

As seen from information provided in pages 3-12, cost estimates are just that – estimates. The actual
price of a reactor may be far more than the original figure quoted. This has been the case for a
number of UK nuclear projects.

                                                  
42 For full text see of EREF complaint see: http://www.eref-europe.org/downloads/pdf/2004/EPR_Finland.pdf
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Sizewell B
Capital costs increased from £1,691m to £2,030m (1987 prices) according to a paper produced by
Brian George for a CEGB Board meeting on 7th June 1990. The revised figure did not allow for
inflation, which if included would have meant a total for final payments of £2,621m. Nor did the
revised figure include interest payments, which would bring the figure up to between £3,501m and
£3,611m. Finally, it did not include £199m written off through ‘more prudent accounting policies’,
which covers delays in commencement arising from the public inquiry. If included this would bring
the total to £3,700m to £3,810m.43  Indeed the House of Commons Energy Select Committee said
that “objectors at the Sizewell B Public Inquiry predicted the likely costs more accurately than the
CEGB itself”. Sizewell B opened on 31st January 1995, 6-12 months late.

Torness
It has been reported that sources in the Scottish Civil Service admitted in 1989 that the Torness
nuclear power station, was 'a £2,500m mistake'.44 The station was originally projected to cost £742
million. The Scottish Office’s admission that Torness should never have been built in the first place
coincided with the announcement that the UK’s nuclear stations would not be sold off with the rest
of the electricity industry.

Construction of Torness began on Monday 13th November 1978. The first reactor went critical on
25th March 1988 – a total of eleven years to build and start operation. The South of Scotland
Electricity Board had said it was confident Torness could be built in six years, compared with a
minimum of nine years for previous AGRs. It was plainly wrong.

Dungeness B
Dungeness B took 23 years to complete, instead of the 5 predicted and costs were 400% above the
original projection.45 A newspaper report last year notes that selecting and persisting with AGRs
was, according to economist John Kay, "probably the worst economic decision ever made by a rich
state".46

THORP
According to figures given at the 1977 public inquiry for the Thermal Oxide Reprocessing Plant
(THORP) at Sellafield, the plant was expected to cost £300m. It was originally due to start
operating in 1987, but by its completion in 1992 costs had risen to £1.8 billion. With the additional
costs of associated facilities, including new waste treatment buildings, the total bill reached £2.8
billion.47

The plant was expected to have a working life of 25 years, but is likely to close after less than 20.
BNFL argued that its income from reprocessing 7,000 tonnes of spent nuclear waste fuel over
THORP’s first ten years of operation would be sufficient to cover all capital costs, as well as
operating and future decommissioning costs, and make a profit of £500 million. THORP eventually
began operation in April 1994, but by April 2004 had still not completed its 7,000 tonnes of
baseload contracts. By the time THORP was closed this April to due a massive internal leak caused
by a fractured pipe, it was estimated to be around 2 years behind schedule in projected reprocessing

                                                  
43 House of Commons Energy Select Committee Fourth Report, the Costs of Nuclear Power, June 1990.
44 Alf Young, 10th November 1989, “Torness plant was 'a £2500m mistake’ Glasgow Herald.
45 New Economics Foundation, ‘Mirage and Oasis – energy choices in an age of global warming’
http://www.neweconomics.org/gen/uploads/sewyo355prhbgunpscr51d2w29062005080838.pdf
46 Over-reaction 12/08/2005, Telegraph
http://www.telegraph.co.uk/opinion/main.jhtml?xml=/opinion/2005/08/12/dl1202.xml
47 Aubrey, C, THORP: The Whitehall Nightmare, Carpenter 1993.
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throughput.  Revenue losses from THORP's non-operation this year have been put at around £300M
- with the costs of repair yet to be added.

Sellafield MOX Plant
In November 1996, when BNFL applied to the Environment Agency for an authorisation to
discharge radioactive waste from the Sellafield MOX Plant (SMP), construction was virtually
complete and had cost £300 million. Subsequently the construction costs of the SMP were
disregarded in any assessments of the economic case for SMP, because by the time of the
application the costs had already been incurred and were, therefore, considered to be ‘sunk’ costs. A
further £170 million was spent between December 1997 and July 2001 on commissioning costs
(and was therefore also considered to be a sunk cost). Arthur D Little produced an assessment of the
economic benefit of operating the plant in July 2001, which concluded that operating the plant
would produce a net present value of £159 million compared with a loss of £58 million if the plant
did not operate.

ADL concluded that the key threat to achieving its predicted outcome was if SMP failed to meet the
timetable for the first deliveries because of a delay to commissioning, or a delay to the start of
Japanese deliveries.48

The first MOX fuel assemblies did not leave the plant until 28th May 2005. Technical problems
since the first plutonium test material was introduced into the plant 42 months earlier prevented the
plant from fully operating until early 2005. BNFL has spent an additional £100-200 million over the
past three years in an effort to sort out all the technical hitches. It has had to subcontract MOX
fabrication orders from Swiss and German customers to its European competitors Cogema and
Belgonucleaire.49 The NDA has now said that it does not expect the SMP to achieve more than 1/3rd

of it original projected output of 120 tonnes of MOX fuel per year. 50

Consequently it appears that the two main threats to SMP’s profitability (assuming sunk costs are
ignored) have both come to pass.

We have included information on THORP and SMP because although they are ‘one off’ projects
the problems with cost and operations of these facilities are indicative of the many of the problems
experienced across the nuclear field.

Waste costs
CORWM has been provided with figures that the various options for long term waste management
could cost anywhere between £10bn-£30bn. Future ‘one off’ projects - such as a national nuclear
dump - will probably also experience the same problems. If built and operated on a user-pays basis
(as some have indicated should be the case) this could add significantly to the long-term liability
costs of any new build operations. Alternately the costs of the dump may be borne purely by the
taxpayer under Government’s decommissioning and clean-up plans and future new build may enjoy
a subsidised waste disposal option.

Insurance – hidden costs
Insurance for the nuclear industry – in terms of underwriting compensation for an accident or
terrorist attack – constitutes a subsidy to the industry. Just how much that might be is not easy to
                                                  
48 DEFRA, DoH (July 2001) Assessment of BNFL’s Business Case for the Sellafield MOX Plant.
49 BNFL to miss target for producing first fuel at Sellafield MOX plant Pearl Marshall, Nuclear Fuel,  Vol.30 No.5
February 28th, 2005
50 Platts Nuclear News Flashes 3rd March 2006.
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say. In the section of the DTI’s Departmental Report for 2005 which discusses liabilities, it is noted
(page 202):

In addition, the Government has had to provide temporary indemnity to British Nuclear
Insurers to cover terrorism risks51

It gives the figure for this as ‘unquantifiable.’ In short, if there is a terrorist attack and there are
payouts no one knows what the full amount will be.  Arrangements for insurance by the
Government are given on its website52, where it notes that

The Nuclear Installations Act of 1965 governs liability and compensation arrangements for
nuclear damage for which a UK nuclear licensee is responsible. The Act requires compensation
to be paid for damage to persons or property up to a limit of £140 million by the liable
operator. This limit is kept under review. For ten years after the incident causing damage, this
obligation is met by the operator; between ten and thirty years afterwards, the Government
must meet the obligation. Under the Act, insurance arrangements for a nuclear site must be
approved on behalf of the Secretary of State for Trade and Industry before a site licence is
granted to the operator of a nuclear installation. The licensee requires £140 million of
insurance or other financial security to cover his liability under the Act, including for transport
of nuclear materials.

The impacts of a major nuclear accident or terrorist attack could be massive. In the short term,
remedial action and compensation costs would in all likelihood cost far more than £140m – which
would mean the taxpayer would fund the difference. In the longer term contamination and the
cancer and ill-health effects which would result decades after the event would see most of the
burden fall on the Government.

On its website the Nuclear Industry Association insists that the industry arrangements between the
Government and the industry do not represent a subsidy. However, as it notes: The Nuclear
Installation Act stipulates that the plant operator cannot pay any compensation out of assets. There
must be a separate financial mechanism in place to cover this.53

Why should the assets of a plant operator – shares, other companies, financial holdings - not be
accessed to pay out compensation?

Security - hidden costs
Costs for security for the nuclear industry are not easy to come by. In its 2005 Annual report the
DTI gives a figure of £6 million for the Civil Nuclear Police Authority (DTI Departmental Annual
report, p 193). Costs for the Office of Civil Nuclear Security (2002-2003) were £18 million.  It is
not known exactly how much is spent on security by private companies such as British Energy or a
Government-owned commercial entity such as BNFL for security.

There will also be ‘hidden’ costs for nuclear security as a range of authorities (police, military,
emergency services, health and local authorities) all have to devote time and resources to planning
for nuclear accidents and terrorist attacks. This would not apply to the renewables sector – or to a
decentralised energy system.
                                                  
51 DTI department report 2005- P 202
52 http://www.dti.gov.uk/energy/nuclear/safety/liability.shtml
53 http://www.niauk.org/article_56.shtml
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Nuclear waste - new build and the current nuclear waste legacy

How will a new build programme impact on the current nuclear waste problem? As with all things
nuclear there is no easy answer to this. With regard to giving firm figures on the costs for waste and
decommissioning for new build it is virtually impossible to answer this. The main problems in
determining the cost of decommissioning, clean-up and waste/spent nuclear fuel liabilities is
because these are dependent on:

• the scale of the new build programme proposed;
• the size of reactor e.g. 1GW or 1.3GW;
• reactor operational life;
• type of reactor;
• siting issues; and
• whether disposal of all types of waste will be a reality by the time the reactors are

commissioned – which could mean major infrastructure costs like a national repository
or store have already been financed by the taxpayer.

NDA – scale of current liabilities

Recently published estimates by the NDA indicate an expected £70bn, up on the figure of £56
billion from last year’s draft strategy documents (itself an increase of £8bn over the figure of £48
billion given in 2004) for decommissioning and clean-up of the nuclear installations it has taken
charge of.

The NDA’s figures do not include the bailout for British Energy plants, which is covered under a
separate arrangement. The £5.1bn (discounted) for BE does not cover decommissioning and clean
up of its plants, but applies to spent fuel management. BE’s costs have soared over original
estimates. The DTI’s annual report 2005 states that ‘various constructive obligations relating to the
restructuring of British Energy’ are estimated at £3.912 billion – the increase to £5.1bn is more than
the NHS deficit. If BE cannot fund its future liabilities under the new arrangements (see Appendix
1) then the taxpayer will have to fund this under clauses in the Energy Act (this would be done via
the NDA).

The £70 billion will not be the final cost as, according to the NDA’s strategy, future costs depend
on many variables e.g. dumping Intermediate Level Waste by 2025 is claimed to be cheaper than
storage (and – it is claimed – will impact on the cost of Magnox decommissioning and so on).

The chair of the NDA has also been reported as saying that disposing of plutonium as a waste could
add £10 billion to its costs.54 However, that cost would have to be set against the cost of
constructing reactors and burning the plutonium in MOX fuel (see below) which would have
significant environmental risks and impacts e.g. MOX spent fuel is more radioactive than ‘ordinary’
uranium spent fuel. Burning MOX also has additional security measures (and therefore costs)
associated with it.

The DTI cannot give a figure for nuclear liabilities it is responsible for, stating that these are
‘unquantifiable’.55 In the report under ‘statement on contingent or nominal liabilities (Nuclear) it
noted:

                                                  
54 Closure cost of nuclear stations 'an extra £8bn' Scotsman 12/8/05
55 DTI department report 2005- P 202
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The Department has a range of civil nuclear liabilities arising through its association with
UKAEA and BNFL as well as ensuring that HMG complies with its obligations under various
nuclear international agreements and treaties. The amount and timing of this overarching
liability is not quantifiable.

Nuclear Wastes from new build.

The quantity of waste estimated to arise from a 10 AP1000 reactor power programme is estimated
at:

• 100,000t depleted uranium;
• 31,900 m3 (14,000t) spent fuel;
• 6,000m3 ILW; and
• 85,000m3 LLW. 56

The quantities of ILW and LLW are less than 10% of the volume of waste reported in the 2001 UK
Radioactive Waste Inventory – but the spent fuel produced would be a massive 400% extra above
the estimates 8,150 m3 from the current programme - or, a 300% increase over the combined
holdings of high level waste and spent fuel from the past sixty years nuclear operations.

Spent fuel: – a case in point in problems of determining the current and future costs.

We provide below an example of what’s happening at present with spent nuclear fuel from BE and
then consider the amounts of spent fuel that would be created through a new build programme.

Spent fuel costs
Greenpeace commissioned a paper for the European Competition Commission’s investigation into
the restructuring and state aid package for British Energy looking at the reduced-cost reprocessing
contract BNFL and BE had negotiated.

That report explained that BNFL is only charging £150,000 per tonne for spent fuel services but
that this was not a commercial deal as spent fuel services could cost £330,000 to £533,000 per
tonne. The lower price offered by BNFL therefore represents state aid from the government to
British Energy.

The £150,000 BE pays to BNFL for it to manage each tonne of spent fuel is the only payment it
makes for spent fuel services. BNFL assumes ownership of the spent fuel when it is delivered and
BE has no further liability. BNFL presumably has to find the money for the costs and risks of
disposal – possibly an extra £220,000 per tonne (Harvard estimate) or £423,000 per tonne (Nirex
estimate).57  The NDA will now have to take over whatever additional costs there are in managing
this fuel.

                                                  
56 NIREX 7 July 2005, Volumes of radioactive waste predicated to arise from a programme of 10 AP1000 reactors
57 Restructuring Aid for British Energy: Issues for the European Commission, National Economic Research Associates
(NERA). Gordon MacKerron, March 2004. http://www.nera.com/Publication.asp?p_ID=2063
Response to Questions Raised Based on Reference 334004. Nirex Letter to RWMAC. November 2000.
The Future of Nuclear Power: An Interdisciplinary MIT Study
Massachusetts Institute of Technology. July 2003. http://web.mit.edu/nuclearpower/
The Economics of Reprocessing vs. Direct Disposal of Spent Nuclear Fuel. Belfer Center for Science and International
Affairs. M Bunn. Harvard University. December 2003. http://www.puaf.umd.edu/faculty/papers/fetter/2004-NT-
repro.pdf
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THORP shutdown – more problems?
The closure of the THORP plant at Sellafield, and how it might impact (or otherwise) on what
BNFL and the NDA decide to do with spent fuel being received from BE plants is something that
cannot yet be answered. A change from reprocessing to storage for fuel contracted for reprocessing
will not cost BE any more money – but will mean additional funds having to be found by the NDA
(i.e. the taxpayer) to fund storage facilities.

If THORP is reopened it might well be at considerable cost – another financial burden which will
fall on the NDA as the plant’s owner. It is estimated the closure of THORP will cost £300 million
in lost revenue this year.

In the year since closure of THORP (21/4/05) the NDA has been unwilling (due to commercial in
confidence constraints) or unable (due to lack of knowledge over whether BNFL can meet the NII’s
conditions for reopening THORP) to give a final figure for how much the THORP closure will cost
the taxpayer.

Plant life extension
BE has recently announced it will be extending the life of the Dungeness B plant by 10 years. The
additional spent fuel created will be sent to Sellafield. Some funding to cover the costs for this
additional spent fuel will come from BE under the restructuring agreement. However, as explained
above the amount BE pays for BNFL/NDA to receive the spent fuel will not cover long-term
storage and disposal costs.

Massive increase in spent fuel holdings under new build
It is vital to consider not just the volume of radioactive waste from a new build programme, but also
the amount of radioactivity contained within the wastes.

Spent fuel is the most problematic waste from reactors because it is heat-generating (extremely hot
in fact), is intensely radioactive and contains very long-lived radioactive elements.

The latest radioactive inventory from CoRWM provides the most up-to-date estimates for the
wastes arising from a programme of building and operating 10 new reactors (based on a 60 year
operating life) as:58

Spent fuel arising from current programme: 8,150 m3

Additional spent fuel arising from 10 new reactors 31,900 m3

This is a 300% increase over and above expected spent fuel and high level waste arising from past
and present activities. (CoRWM also estimates a programme of plant life extension for all of BE’s
plants could result in an additional 1,520 m3 of spent fuel – a 25% increase to the baseline
inventory).

The industry has constantly put forward the figure of 10% in terms of new waste arisings from a
new build programme – a figure that relates only to the additional amount in terms of overall
volume. The industry is seeking to mislead the public over the fact that there will be a huge increase

                                                  
58 Summary of inventory: http://www.corwm.org.uk/pdf/1280%20-
%20Task%20088%20CoRWM%20Inv%20July%202005%20Summary.pdf.
Document explaining basis for assumption of 60 year reactor lifetime
http://www.corwm.org.uk/PDF/1277%20-%20Task%20088%20Study%20Report%20Final%20Draft.pdf
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in spent fuel – the most hazardous and long lived of radioactive wastes from reactors – if there is a
new build programme.59

How much additional radioactivity from new build?
As the latest inventory from CORWM notes:

‘The only scenario that would change the baseline inventory radioactivity to any significant
extent is that where there is a commitment to future nuclear energy with life extensions to
existing AGR and PWR stations and a programme of new reactors. In this scenario the amount
of radioactivity (and the quantity of spent fuel for long term management) could be up to a
factor of five greater than the baseline.’

The baseline line inventory for all nuclear wastes in the UK is estimated to contain 78,000,000
TeraBecquerels (TBq) of radioactivity (see CoRWM inventory)

The extra radioactivity coming from spent fuel from new build would be 130,000,000 TBq. This
would increase the total amount of radioactivity in the inventory of UK nuclear wastes from
78,000,000 TBq to 208,000,000 TBq

To ‘sell’ a programme of new build that will create so much more highly radioactive and hazardous
waste would be a massive issue in terms of public perception.

It is hard to see how the industry and Government will persuade people to accept a new build
programme when they already have such major problems with gaining consensus over what to do
with the current waste stockpile.

With regard to this, it’s also worth noting that because of the costs, proliferation and environmental
problems associated with reprocessing a ‘once-through’ cycle is being proposed for new build spent
fuel – no one is reckoning on reprocessing over the coming decades

Disposal or storage of spent fuel?
Spent fuel is the most hazardous material produced by nuclear reactors60. There are no disposal
options available for spent fuel, although the impression given by industry is that this matter has
been resolved in other countries.

Finland is still very much in the exploratory stage of its national repository, the same for Sweden.
Neither country has a working spent nuclear fuel or high-level waste repository. The proposed
repository in the US is also running into problems. All of this is explained further in Appendix 2 on
overseas nuclear waste plans.

NIREX has admitted that no final waste repository is likely to go ahead for the next 25-40 years.
The NDA is due to start an examination of what to do with unreprocessed spent fuel disposal this
month.

BNFL/Westinghouse has previously published a document which indicates that it believes storage
at the reactor site to be the most likely management option for spent fuel at new reactors.61 In
                                                  
59 High level liquid waste accounts for 3% of the volume of a spent fuel rod, but contains 97% of the radioactivity,
arises from reprocessing.
60 High level liquid waste is produced during reprocessing of spent fuel when the plutonium and unburnt uranium is
separated out.
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discussing radioactive wastes produced by reactors it stated, prior to CoRWM being established
that:

‘In addition spent fuel can be safely stored for at least a century on the reactor site making a
new build programme independent of a long term solution. Effort and resources that are being
devoted to addressing the waste “legacy” from earlier national programmes must therefore be
clearly distinguished from waste management activities for new commercial reactors’.

This is interesting coming from a company (BNFL) which has hitherto always claimed reprocessing
is the best option for spent fuel.

This proposal also shows how cynical the industry can be. Many industry people have claimed that
direct disposal is the best option for spent fuel and have some recently seized on the security risks to
waste stores in order to push disposal (and also, coincidentally ‘solve’ the political issue of
radioactive waste at the same time).

However, before CoRWM (when there was no chance of even claiming there was a policy on
disposal or long term management) the industry sought to dodge the thorny question of there been
no spent fuel disposal programme by saying storage for 100 years is ok! If CoRWM recommends in
favour of this disposal the industry will revert to that being the best option! In short the industry
will say whatever it thinks will makes it path easier.

Either way, whether the residents living around potential new build sites and potential 100-year
spent fuel stores, or those along transport routes, or those near ‘chosen’ dump sites will agree with
industry proposals is quite another matter (more detailed points on public opinion on radioactive
waste are made in discussion in page 39 of this submission).

Spent fuel stores are also important in the context of the security debate. Spent fuel stores can
contain many times the amount of radioactivity of that released during the 1986 disaster at
Chernobyl and an attack – or accident – at a store could lead to widespread contamination and could
result in hundreds of thousands of deaths. 62

Will the nuclear industry invest adequately in funds ring-fenced for future waste disposal?

Background and current situation
There is a long history of state aid to the industry to help with liabilities which continues to this day
and will continue for some decades to come for existing nuclear companies such as BNFL and
British Energy.

This has given rise to expectations within the industry that such support will be available in the
future. In fact, the industry is actively lobbying for financial subsidies for reactor construction and
liabilities. It will resist any changes to legislation to make segregated funds a legally binding
requirement for nuclear liabilities.

                                                                                                                                                                        
61 BNFL (5th September 2002) “Nuclear Now for tomorrow’s generation: BNFL Submission to the Consultation on UK
Energy Policy” http://www.bnfl.com/library/upload/docs/001/222_1.pdf
62 Greenpeace International Reactor Hazards Report
http://www.greenpeace.org/international/press/reports/nuclearreactorhazards
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The industry claims it prefers the ‘flexible’ approach taken to date – which has invariably left the
taxpayer funding a major part, or all of, the industry’s liabilities. The actions of successive
Governments (including the current one) have not been to ensure the public purse is protected.
Instead, the industry has been bailed out time and time again, with no legislative changes made to
prevent similar occurrences to BE’s bailout happening in the future. In fact only last year the
Government passed legislation which will allow for the bailout of future private nuclear operators if
they, too, fail to sufficiently fund their liabilities.

British Energy
With regard to British Energy there is evidence of a major failing on the part of the DTI to monitor
the company 63 and the Department has been criticised by the National Audit Office and the Public
Accounts Committee for its lack of oversight of BE. 64 (See Appendix 1 on segregated funds).

Due to BE’s failure to properly fund its liabilities, the state aid subsidy for this now stands at
£5.1bn. However, if BE fails to put aside sufficient funds for future waste costs the company will
(as Appendix 1 explains) be bailed out yet again by the taxpayer via the NDA. Provisions included
in the Energy Act 2004 allow for the Government to bail out any future nuclear private operator if
they too fail to meet their liabilities (See Appendix 1).

Surprisingly though, the Energy Act 2004 allows for the Secretary of State to direct that wind plant
decommissioning funds have to be paid up front for wind turbine projects, even though no such rule
exists for nuclear power.

NDA & BNFL – state aid investigation – another example of bad prediction

Apart from the problems with monitoring and assessing the risk from BE’s failure to properly fund
its liabilities, the DTI also appears to have failed to fully appreciate the problems of the movement
of assets and liabilities from BNFL to the NDA and whether or not this could simply pass as an
unchallenged state aid measure.

In September of 2004 senior DTI officials (some of whom are now senior NDA officials) told
Greenpeace and other NGOs there was no problem with the transfer of liabilities from BNFL to the
NDA and that they were confident this matter would not be investigated by the European
Competition Commission (DTI had notified the EC of the transfer).

A couple of months later the same officials were having to explain to Greenpeace and Friends of the
Earth that the Competition Commission was indeed calling in the transfer of liabilities as part of a
state aid investigation into the NDA.65

The initial attitude of officials to the legality of the BNFL liabilities transfer proposal seemed a little
blasé given that Greenpeace had submitted an opinion to the Commission, from a leading state aid
legal expert, that the legislation covering the NDA was illegal under state aid and competition rules.

                                                  
63 NAO, 6/2/04 http://www.nao.gov.uk/publications/nao_reports/03-04/0304264.pdf and PAC
http://www.publications.parliament.uk/pa/cm200304/cmselect/cmpubacc/354/35402.htm
64 NAO, 6/2/04 http://www.nao.gov.uk/publications/nao_reports/03-04/0304264.pdf and PAC
http://www.publications.parliament.uk/pa/cm200304/cmselect/cmpubacc/354/35402.htm
65 Greenpeace’s submission on this can be found at
http://www.greenpeace.org.uk/contentlookup.cfm?CFID=1230708&CFTOKEN=91665436&ucidparam=20050901122
409&MenuPoint=D-E-F
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That there was no possibility of the transfer deal being questioned either exposes a lack of
understanding of these issues by the DTI, or over-confidence on its part.

Either way, the NDA/BNFL state aid case investigation is yet another example of how senior
departments may get it very wrong about how much money the nuclear industry can simply take
from the taxpayer. Although the NDA has now been allowed to take over BNFL’s liabilities, this is
not to say future provisions by Government to support the industry might not be challenged by the
Commission (in fact until the EC’s decision on the NDA is published and examined it is not certain
the decision will not be challenged in the courts). These are issues the investment community is
aware of but which the Government may be badly advised on by overly optimistic advisers.

In the meantime the NDA has been unable to take over full ownership of Sellafield’s liabilities from
BNFL because of the ongoing European Commission (EC) investigation.66

Ring fenced funds?
This is explained more fully in Appendix 1. In brief the views are as follows:

Industry view: It sees the need to repay capital and provide dividends to investors before putting
sufficient money aside for decommissioning and waste. Its general view is that it is safe to put off
greater funding for liabilities into later in the reactor’s operational life and that it will have plenty of
time to set aside money from profits made during that time. It doesn’t want mandatory legislation
on this issue, as it believes it would put investors off if they had to wait longer for a return on
capital and accept lower dividends if large amounts of funding are ‘diverted’ earlier into liability
accounts.

NGOs view: From the moment a reactor is commissioned and starts operating, it creates a large,
contaminated building and produces spent fuel. Adequate funds should therefore be put aside from
the very beginning to cover liabilities. Relying on the industry to put money away in later years
assumes that the reactor will have all the later years necessary in which to produce profits (and not
have any costs for repairs/technical changes), which may not be the case.

Pension funds: A simply analogy is that of an individual considering putting money aside for a
pension. Do they spend money on holidays and paying off the mortgage in the early years of their
working career, or contribute towards a pension over a longer period throughout their whole
working life? As we know the Government encourages the latter and is actively promoting early
provision for pensions. As with the individual, the nuclear industry just can’t rely on a state pension
(aka liability bailout) to get it out of trouble in its later years.

CO2 emissions and nuclear power

The UK’s fleet of 23 operating nuclear reactors currently provides 22% of the UK’s electricity. But
it has to be remembered that power stations are responsible for less than 30% of the UK’s CO2
emissions. Nevertheless without these reactors the UK’s CO2 emissions would rise by about 10%
(around 6%-7% of total greenhouse gas emissions). All but five of the current generation of reactors
are due to close by 2020. The nuclear industry’s proposal to build ten AP1000MW reactors67 would
effectively replace all the current reactors.

                                                  
66 Nuclear Fuel (Vol. 30, No.8) 11th April 2005
67 BNFL (5th September 2002) “Nuclear Now for tomorrow’s generation: BNFL Submission to the Consultation on UK
Energy Policy” http://www.bnfl.com/library/upload/docs/001/222_1.pdf
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But building 10 new reactors would not make a big dent in the UK’s CO2 emissions and by 2020,
because of the changing fuel mix and increasing energy efficiency, the CO2 offset would be much
less than 10%. Using DTI figures, Greenpeace estimates that a new 10,000MW nuclear power
programme would reduce emissions by around 6 – 8 MtC depending on the output (i.e. around
1MtC per 10TWh of output).68

Putting this 6-8 MtC into perspective, it would represent around 4 - 5% of total carbon emissions in
2020 or around 3 - 4% of total UK greenhouse gas emissions (around half of the increase in
emissions expected from the transport sector by 2020). The figures given by Greenpeace in its
submission to the Environmental Audit Committee inquiry have since been confirmed by the
Sustainable Development Commission which estimates a new build programme of 10 plants would
offset 4% of CO2 emissions, with 20 new plants offsetting approximately 8%

It has been reported that IAEA has stated it does not believe nuclear power could not grow fast
enough over the next decades to slow climate change across the globe.69  The IAEA report
considered two scenarios.

• Nuclear energy continues to decline, with no new stations built beyond those already
planned. Its share of world electricity - and thus its relative contribution to fighting global
warming - drops from its current 16 per cent to 12 per cent by 2030.

• Nuclear power grows by 70 per cent over the next 25 years but its overall contribution to
electricity – and thus to reducing CO2 emission is less under this scenario because the world
would have to be so prosperous to afford the expansion that traditional ways of generating
electricity from fossil fuels would have grown even faster.

Security of supply

New nuclear build would not contribute to security of supply, in fact investing huge amounts of
money into an unresponsive (timeline wise) and inflexible centralised system with inherent safety
and security risks would actually undermine security of supply. In the other part of Greenpeace’s
submission to the Energy Review, the alternative route for securing electricity supply is discussed
in more detail.

To use another financial investment analogy. If someone were to be advised to invest all their
money into one high risk venture that might pay off decades into the future but which also had the
potential for significant losses – in fact has the potential to accrue liabilities and risk a massive and
sudden depreciation of capital – then that person would walk away from the investment adviser (in
fact this is exactly why investors are not queuing up to fund new build).

Isn’t it better to invest in a mixed portfolio which had assured returns (renewables), or undertake
measures which offer longer-term cost reductions and savings (energy efficiency) than one big risky
venture? The same is true of financial capital as energy capital.

                                                  
68 DTI (2000) Energy Paper 68: ‘Energy Projections for the UK’
http://www.dti.gov.uk/energy/inform/energy_projections/index.shtml
69 Nuclear power 'can't stop climate change' By Geoffrey Lean, Environment Editor 27 June 2004
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We simply do not have the time and therefore cannot take the risk on a reactor programme that
might not work decades after we’ve decided to place all our faith in it.

New Build: Proliferation, Terrorism and Security

Nuclear new build is not compatible with the Government’s aims on security and terrorism both
within the UK and worldwide. The security problems brought by the proliferation and terrorism
risks certainly mitigate against nuclear power as a suitable energy source.

The Government should move to guard against the potential for proliferation problems brought
about by encouraging and trading in dual use civil and military nuclear technologies through
developing and promoting renewable energy and decentralised energy systems worldwide.  It
should set an example by closing nuclear facilities here as soon as possible – which would also
serve to reduce the risk of a terrorist attack by decreasing the number of targets.

Proliferation
As part of this submission Greenpeace has attached a briefing on proliferation which explains in
broad terms the difficulties in the promotion and trade of dual-use civil and military nuclear
technologies and materials.70  It explains the complex and contradictory nature of the remit of the
International Atomic Energy Agency and the objectives of the Non-Proliferation Treaty and
explains the many challenges to the international non-proliferation regime. Adding to these through
the massive export of nuclear technologies and materials by encouraging all countries to ‘enjoy the
benefits’ of nuclear power would create many, many more problems than it would solve

Certainly, changes could be made to tighten up in many areas of the current regime e.g. putting all
technology transfer under a legal system similar to the (flawed) system of plutonium and uranium
sales between NPT states. Unfortunately, whatever changes are made will not resolve or eliminate
the proliferation risks associated with nuclear power.

There are numerous examples in recent years of senior figures, even within the nuclear industry,
highlighting the political problems related to the spread of nuclear technology, how it can lead to
the risings of proliferation and the problems in ‘reining’ in the nuclear threat.71

Most telling perhaps is the view of the International Panel on Climate change on this issue. In
discussing the idea that nuclear power might be necessary to tackle global warming, the IPCC has
warned: "The security threat... would be colossal"

Another worrying area in terms of the spread of nuclear power is that it would require significant
amounts of fuel if many countries opted for this form of electricity generation. It is believed there
are insufficient supplies of uranium to fuel a massive expansion of nuclear power (or even a
replacement programme for all current reactors – see following discussion on uranium). If this
proved to the case it might mean that countries would opt for reprocessing programmes to extract
the plutonium for use in reactors. This would add even more to proliferation concerns and the

                                                  
70 Greenpeace briefing: Proliferation: where civil and military nuclear ambitions form a critical mass
http://www.greenpeace.org.uk/MultimediaFiles/Live/FullReport/7217.pdf
71 US hopes for nuclear energy face resistance, FT, September 19 2005 03:00.
Nuclear Weapons in Iran: Ploughshare or Sword? May 25, 2004 New York Times By WILLIAM J. BROAD
Nuclear double standards Why should some nations but not others be allowed nuclear weapons, asks Mohamed
ElBaradei, director general of the International Atomic Energy Agency New Scientist, p 17, 10 July 2004.
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potential for terrorism if safeguards failed to keep secure materials which could be used in ‘dirty’
bombs or nuclear weapons.

Finally, proliferation is not just about nuclear technology and materials. As the Greenpeace briefing
explains, the failure of the nuclear weapons states to honour the legally binding disarmament
obligations under the Non Proliferation Treaty have, and are being, used as both a justification and
incitement by other countries to gain nuclear weapons.

Terrorism
It is extremely difficult to give a definitive answer on whether new build would result in more
terrorists attacks aimed at nuclear installations. However, after the terrorist attacks in the US on 11
September 2001, the nuclear industry did finally, publicly, acknowledged that nuclear power plants,
nuclear waste and spent fuel transports, and waste facilities should all be regarded as terrorist
targets.

It appears there is increasing concern over the risk of a terrorist attack on a nuclear installation.
Reports from governments around the world indicate this is high on the political agenda.72 There
have also been many reports concerning either the risks of terrorism to nuclear plants.73

In 2004 the IAEA appealed for money to update its computer system so it can more effectively
track nuclear materials, admitting that the current system is outdated and is not modern enough for
effective inspections.74  The UK’s Office of Civil Nuclear Security has recently decided to post
armed police around all the nuclear reactor sites in the UK – so significant is the security threat to
these sites.75

Speaking at a conference in Ireland in 2005, US nuclear specialist Dr Gordon Thompson explained
how terrorists could attack a nuclear installation as a ‘pre-deployed nuclear weapons’ and discussed
the potential impact of such an attack.76

Whatever might be said about the likelihood of a terrorist attack, there’s no doubt that having more
nuclear facilities or keeping existing facilities open longer would provide more opportunity for
perpetrators to be successful e.g. more time and more targets available to attack.

We also refer those undertaking the Energy Review to look at the Parliamentary Office of Science
and Technology report: Assessing the risk of terrorist attacks on nuclear facilities.77 Greenpeace
presented evidence to this on the risk of aircraft being used to crash into nuclear facilities, as well as
the risk of land-based attacks.

The impacts of any attack would, of course, be dependent on how much radioactive material was
released and the plant’s situation (facilities near large centres of population would mean more

                                                  
72Annan: Nuclear terror a real risk. BBC news, 10th March 2005
73 e.g. Are these towers safe? Why America’s nuclear power plants are still vulnerable to terrorist attack – and how to
make them safer. Time Magazine 20 June 2005
74 IAEA says nuclear security fund healthy but constrained by donors, Independent on Sunday, 20 October 2004.
75 UK upgrading nuclear security by posting armed police at sites, Nucleonics Week 27th January 2005.
76 http://www.nuclearpolicy.info/Latest_News/Pr05/050307.htm
77  POST Report 222, July 2004http://www.parliament.uk/documents/upload/POSTpr222.pdf
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people would be at risk). Recent studies in the US put the health impacts of an attack on a reactor at
44,000 immediate fatalities with 500,000 long-term health impacts, including cancers. 78

Nuclear facilities and transports also provide targets for terrorists wanting steal nuclear materials to
use in a low-grade nuclear bomb or a ‘dirty bomb’. Equally likely is that terrorists could use rockets
or bazookas to attack a spent fuel transport or ship carrying nuclear materials. Greenpeace has
submitted a recent report on the significant risks of accident and/or terrorist attacks on spent fuel
transports as part of this submission.79 Such an attack could result in widespread long-term
contamination; harm to the health of the population around the damaged transport – as well as
serious social disruption to the affected communities.

CO2 emissions and the nuclear chain

Uranium and CO2
The generation of electricity through nuclear power is a low-CO2 emitter, but not a CO2-free
source. This is because the nuclear fuel chain uses energy to mine, mill, enrich and fabricate fuel, to
build reactors and associated waste and spent fuel stores and (if applicable) to reprocess and
store/manage wastes and nuclear materials from reprocessing.

Some research on the CO2 emissions from the nuclear fuel chain has been carried out. Research
carried out for the European Union concluded that overall the nuclear power life cycle, produces
around 50% more greenhouse gas emissions than the wind power life cycle.80  Although this does
not mean nuclear power a major source of CO2 emissions, it does serve to highlight that it does not
come ‘CO2 free’ as the nuclear industry would like people to believe.

For many years the nuclear industry has given the impression that there is an endless supply of
uranium for new nuclear reactors. This is not correct, as with fossil fuels there is a limited supply of
readily accessible uranium at the right ore concentration. Increasingly questions are being asked
about how much uranium would be available if the industry experienced a massive expansion.

In 2004 a report by the International Atomic Energy Agency81 on the future of nuclear power
included discussion on uranium supply. The basic conclusion is that if all current plants were
replaced with new reactors (operating on a 60 year life) the easily accessible, cheap reserves would
be used up within 60 years.

Uranium – decreased supply, lower grade ore, more CO2 emissions
In a global setting CO2 emissions from the nuclear life cycle are therefore likely to rise in future as
the industry is forced to use increasingly poor grades of uranium – which take a massive amount of
energy to extract from the ground and ‘enrich’ to reactor grade.

                                                  
78  Nuclear News Flashes - Wednesday, September 8, 2004 –A terrorist attacks on Indian Point could result in as many
as 44,000 fatalities immediately and more than 500,000 long-term cancers.
79 Report in the risks of nuclear transportation in the UK, published 29th March 2006,
http://www.greenpeace.org.uk/climate/climate.cfm?ucidparam=20060329121454&CFID=1230708&CFTOKEN=91665
436
80 AEA Technology (1998) “Power Generation and the Environment.” A UK perspective. Vol 1.
http://externe.jrc.es/uk.pdf
81 http://www.iaea.org/NewsCenter/PressReleases/2004/prn200405.html
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Using lower-grade ores leads to increased CO2 emissions through enrichment processes and
accessing remote ore bodies leads to increased costs and operational problems.

The CO2 contribution to from nuclear power is in addition to the already substantial risks of
accident, terrorism and radioactive waste that nuclear power presents.

Proliferation implications from plutonium use if uranium is scarce
The amount of uranium available also has terrorist/proliferation implications if countries opted to
use mixed uranium-plutonium fuel (MOX) instead of just uranium fuel. As the IAEA mooted in its
report, limitations on uranium supply may mean that countries extend the energy of uranium
through reprocessing and extracting plutonium for use in fast breeder reactors (a very hazardous
technology rejected by most nuclear states) or MOX fuel.

Thus in the UK the amount and type of uranium and therefore the energy used to produce fuel, may
be complicated by proposals that future nuclear power plants use of MOX instead of fuel made
solely from uranium.

Until a reactor proposal is on the table and information provided on whether or not MOX fuel
would be used it is not possible to say how much CO2 might be used to provide the fuel to run a
reactor. However, MOX fuel is dependent on:

• reprocessing plants to separate out the plutonium from spent fuel (which entails a whole
panoply of associated facilities which also use energy);

• a MOX fabrication plant (which, as we have seen from earlier discussion) is a costly
endeavour; and

• transports from the reprocessing site to the reactor in question – which will require
significant security.

Reliance on MOX fuel would, therefore, need more energy and create many more environmental
and security concerns than the use of uranium fuel. It is also important to note that the SMP is not
licensed to produce MOX fuel for use in British reactors.

Within the UK context expanding and prolonging the nuclear industry – if in competition with other
countries doing the same (or setting up major nuclear programmes) - would necessitate the move
towards more reprocessing and the use of fuels which have associated proliferation concerns as well
as higher environmental risks (in reactor use) than ‘ordinary’ uranium fuel.

Uranium mining and waste

It is little known that in general 80% of the radioactivity in a uranium ore body remains behind in
the waste tailings at a uranium mine. Uranium mining and milling is not an efficient way of
maximising extraction of U-238 and U-235. In terms of overall volume, uranium mining leads to
the largest amount of radioactive waste in the whole nuclear fuel chain.

To appreciate the problems with uranium mining we refer you to a recently published report from a
coalition of environment groups in Australia which explains some of the problems experienced in
uranium mining, even in a developed country.82

                                                  
82 Nuclear Power: No solution to climate change, Australian Conservation Foundation and other groups, September
2005 http://www.acfonline.org.au/uploads/res_NukesReportfull.pdf
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Nuclear Waste – Public Concern and Mistrust

It is not possible to say if and when the public would be prepared to say that an acceptable solution
has been found to nuclear waste. Certainly, any acceptance of a solution will come well after the
Energy Review and will remain a significant question mark hanging over the financial and
environmental viability of new build for several decades. It is quite possible that CoRWM’s
recommendations will resolve the issue of nuclear waste – but then they may not.  Although this is a
major factor in public acceptance, it is not by any means the only factor.

The Government’s Energy White Paper said there are “important issues of nuclear waste to be
resolved” before new build could proceed. Research carried out for the Department of Trade and
Industry to inform the preparation of the Energy White Paper concluded that:83

“Waste Management was a dominant issue for all shades of opinion on nuclear power …”

It is not clear what the public might consider to be a ‘solution’ to the long-term management of
radioactive wastes, or when it might consider that policy implementation has proceeded far enough
for anyone to claim a solution has been agreed on. This could, for example, be when (and if) a
political consensus has been reached on a nuclear waste management option, or alternatively might
need to wait until host communities have been found and planning consent for new facilities has
been secured, or even construction of the facility, or a period of successful operation has taken place
before they decide this matter is resolved.

Alternatively, it may be that the prevailing public viewpoint is that the nuclear waste management
option, selected by the Government, is only acceptable on condition that no further nuclear waste is
produced. Some evidence for this view was provided by the Ministry of Defence’s consultation on
the disposal of nuclear submarines – Project Isolus – which recommended that:

“The appropriate bodies should be informed of the strength of feeling against building further
nuclear powered submarines, especially in relation to the absence of a final disposal route for
the radioactive wastes.”

There is also evidence from Sweden that the public acceptability of waste management proposals
can be increased by setting a limit on the amount of nuclear waste which can be produced in future.
For example, the 1980 referendum in Sweden, which resulted in the adoption of a policy to end
nuclear power generation by 2010, created the context in which better progress could be made in
establishing disposal facilities. This suggests that any future waste management proposals should be
combined with a well-defined nuclear closure programme so that an unambiguous picture of the
type and scale of waste arisings can be presented to the public. Setting a ‘boundary’ around wastes
arising also means there is a limit in terms of cost and defines the size of any chosen facility –
which in turn would be an issue for any community asked to host a national storage or dump.
Greenpeace's view is that there is no 'solution' to the nuclear waste problem, only 'least worst'
options. As a consequence we should stop producing further nuclear waste as soon as possible.84

                                                  
83 DTI (Sept 2002) “Integrated Public and Stakeholder Consultation to Inform the Energy White Paper: Summary
Report”, IPPR, UKCEED, NEF and Dialogue by Design on behalf of the DTI.
84 Greenpeace’s responses to Round One of the CORWM consultation process can be found at
:http://www.greenpeace.org.uk/contentlookup.cfm?ucidparam=20050901143916&MenuPoint=D-E-F, and to Round 2
consultation process at
http://www.greenpeace.org.uk/contentlookup.cfm?ucidparam=20050901145240&MenuPoint=D-E-F
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It is also important to remember that CoRWM will not make recommendations about selection of a
site or sites, only on a management option or combination of options. There will then have to be
further public consultation on the proposed option(s) and how they might be implemented, which
could take a further two or three years. Public consensus might never be reached, which would
leave the Government making a contentious decision to impose a ‘solution’.

Whichever management option is ultimately selected by the Government, it is likely to be some
considerable time before any facility becomes available. So the nuclear waste problem, which the
White Paper said needs to be resolved, will not even approach resolution until the Government
decides on the best management option, say around 2008/9. It is highly likely that the public will
require to see, at the very least, waste being placed in an actual facility, perhaps between 2020 and
2040, before it considers the waste problem to be anywhere near resolution. That does not fit in
with the industry’s timeline for new build proposals.

Public mistrust of industry plans

It has been acknowledged by the industry that ‘solving’ the nuclear waste problem is a major issue
for it. On current timelines the Government could be proposing a programme of new build – with
subsidies for both construction and back-end decommissioning and waste costs - at the same time
the industry is looking to site a nuclear waste dump somewhere in the UK.

The public will be well aware that finding a solution – or giving the impression that a solution has
been found (as opposed to what might prove to be a recommendation for disposal some time in the
distant future) – will be no more than a cynical ploy by the industry and pro-nuclear advocates in
the Government so that new build can go ahead. This clash of timing will, unfortunately, undermine
much of the work CoRWM has done in canvassing a broad range of opinion on nuclear waste and
trying to build public confidence around its recommendations.

Given that the industry’s push to get rid of waste has, in the main, been predicated on disposal to
allow it to build more reactors – and thus create more waste – the public’s mistrust is clearly well
founded.  This is partly do to with how the industry has handled past disposal proposals via
organisations like NIREX – an organisation which is unlikely to enjoy public support or that of the
environment movement if involved in future disposal plans because of the organisation’s past
activities (that NIREX has moved from being an industry funded body to being a government
funded body has not changed this perception).

It will also be the responsibility of the Government and industry to explain why taxpayers should
pay for disposal costs and possibly invest more money into an industry which produces hazardous
wastes; which can be a target for terrorists; which creates weapons-usable materials; which operates
plants which can have catastrophic accidents etc. As the sample of opinion polls given below
indicates, the Government and industry have a long haul ahead of them on this issue.

Eurobarometer latest on public views on nuclear power and nuclear waste:
More than half the EU's citizens oppose the use of nuclear power, according to a new
Eurobarometer survey.

• A majority would instead support it if radioactive waste management issues could be solved.
• Of 25,000 EU citizens questioned this spring, 55% said they were "totally" or "fairly"

opposed to nuclear power, while 37% were totally or fairly in favour.
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• Support for nuclear would increase if the sector's waste problems were tackled, the survey
found.  Of those initially declaring opposition to nuclear energy, 38% said they would
support it "if the issue of nuclear waste were resolved".

• Non-governmental organisations and independent scientists remain the most trusted sources
of information on nuclear questions, and the nuclear industry itself the least trusted, but trust
in governments and the media has also plummeted.85

Eurobarometer survey:
http://europa.eu.int/comm/energy/nuclear/waste/doc/2005_06_nucelar_waste_en.Pdf
and summary
http://europa.eu.int/comm/energy/nuclear/waste/doc/2005_06_nucelar_waste_resume_en.pdf.

Only 1 in 4 support new nuclear reactors in the UK
Only 25% of the British public support the building of new nuclear power stations according to a
survey carried out by the Institution of Civil Engineers.
ICE Press Release 11th March 2005
http://www.ice.org.uk/news_events/newsdetail_ice.asp?PressID=272&NewsType=Press

Poll shows nuclear waste as key environmental issue for the public
A MORI poll for the nuclear waste agency, NIREX, shows that a key issue in the nuclear debate is
the disposal of radioactive waste.

• The public rates environmental factors as the most important to take account of in the
decision of what energy sources to use - cost is secondary.

• Radioactive waste does not come first in terms of overall concerns for the public: only 3%
mention it spontaneously as an environmental issue that concerns them.

• When prompted with a list of six major environmental and scientific issues, the public
places the management of radioactive waste at the top of the list, alongside controlling
pollution.

When asked how reliable and honest they expect a number of organisations to be in relation to
giving information on radioactive waste, the public places the nuclear industry near the bottom;
only the British Government is less trusted. The environmental campaign groups are the preferred
option, followed by university/academic scientists.
MORI 2nd December 2004 http://www.mori.com/pubinfo/rk/what-do-the-polls-tell-us.shtml

The establishment of the Nuclear Decommissioning Authority (NDA) on 1st April 2005 has
had little impact on public awareness.
A new MORI public opinion survey shows that building public confidence in the nuclear industry is
still very much a live issue, and a challenge to the success of the NDA. Only four in 10 (38%) are
very or fairly confident that the right decisions will be made regarding the future of the industry.
MORI 11th April 2005 http://www.mori.com/polls/2005/nda.shtml

73% of Scots support building more wind farms and only 17% the nuclear option.
According to a BBC poll.  FoE Scotland Press Release 11th April 2005
http://www.foe-scotland.org.uk/press/pr20050405.html
BBC 11th April 2005 http://news.bbc.co.uk/1/hi/uk_politics/vote_2005/scotland/4430659.stm

                                                  
85 Most EU citizens "opposed to nuclear power" Environment Daily 1944, 20/09/05
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More than half of UK public opposed to new nuclear stations
JUST over half of people were opposed to the Government considering nuclear power as a future
energy source, according to a poll of 1,000 people for BBC 2’s Newsnight. Only 39% were in
favour.
BBC 16th May 2005: http://news.bbc.co.uk/1/hi/uk/4552051.stm

59% say it would be irresponsible to build more nuclear power stations while problems
remain in disposing of nuclear waste.
THE public is sceptical about the case for building new nuclear power stations. Hostility to nuclear
power is matched by a belief that renewable sources of energy such as wind farms could fill the gap
in energy needs in the next 20 years. A Populus survey also found that politicians are not trusted to
tell the truth about nuclear safety. The poll found that 59 per cent of those questioned believe that it
would be irresponsible to build more nuclear power stations while problems remain in disposing of
nuclear waste. Half of the respondents go so far as to say that they believe nuclear power to be
unsafe.
Times 8th August 2005 http://www.timesonline.co.uk/article/0,,2-1726141,00.html

Tyndall study/Mori poll 2006
Respondents were asked to consider which energy option they would prefer if the costs of
supplying the UK’s energy needs were the same from either nuclear power or renewable energy
sources (such as solar and wind power) respectively. Although this question is somewhat
hypothetical, given the uncertainties associated with establishing different costs of these options, the
results of this question were clear-cut, with a very strong preference for renewable sources over
nuclear power.

• More than half (60%) indicated they would much prefer renewable energy sources while a
further 17% would slightly prefer renewable energy sources.

• Only 8% would slightly or much prefer nuclear power over renewable sources.
• These results show an increase of five points in those who would slightly prefer renewable

energy sources, compared to the results obtained in the same question asked by MORI for
Greenpeace 2002. However, the percentage which indicates they would much prefer
renewable energy sources (60%) has not altered at all.

• 41% of people agree with the statement that it is better to accept nuclear power than to live
with the consequences of climate change, while 54% are willing to accept the building of
new nuclear power stations if this would help tackle climate change.

• Most people believe that promoting renewable energy sources (78%), and reducing energy
use through lifestyle changes and energy efficiency (76%) are better ways of tackling
climate change than nuclear power86

http://www.tyndall.ac.uk/publications/EnergyFuturesFullReport.pdf

                                                  
86 Poortinga W., Pidgeon, N.F. and Lorenzoni, I. (2006) Public Perceptions of Nuclear Power, Climate Change and
Energy Options in Britain: Summary Findings of a Survey Conducted during October and November 2005. Technical
Report (Understanding Risk Working Paper 06-02). Norwich: Centre for Environmental Risk.
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APPENDIX 1

Segregated Decommissioning Funds

Introduction

In order to ensure that adequate funds exist for decommissioning a nuclear power station and
managing the waste produced during its life, it is necessary for the owner to make regular
contributions to a segregated fund from the start of reactor operations based on cost assumptions
that err on the side of caution in order to minimise the risk of under-provisioning.

Failure to establish an adequate segregated fund could result in taxpayers being forced to fund
liabilities accrued by a company which has made profits and paid shareholder dividends during
the operation of its nuclear reactors. The lack of a legal requirement for a segregated fund in the
UK will have implications for the public acceptability of new nuclear power stations.
Conversely, investors may be more favourably disposed towards new build if they believe it is
possible to reap profits without providing for the liabilities.

The Policy Framework

Under the Joint Convention on the Safety of Spent Fuel Management and on the Safety of
Radioactive Waste Management (Article 22), the states should be committed to ensuring that:

“… adequate financial resources are available to support the safety of facilities for spent fuel
and radioactive waste management during their operating lifetime and for decommissioning”

In its report on compliance with the Convention the UK Government says its policy is that:

“Cost implications should be brought home directly to the people responsible – the polluter
pays principle”87.

Yet the Government has recently downgraded its commitment to the establishment of
segregated funds from those contained in the 1995 “Review of Radioactive Waste Management
Policy” [Cmnd 2919 paras 120-131]. The new policy statement on “The Decommissioning of
UK’s Nuclear Industry’s Facilities” (Sept 2004) says the Government:-

“…expects that all operators will take the steps necessary to ensure that their decommissioning
work is adequately funded”. [para 14] (emphasis added)

The European Parliament (EP) has been pressing, for some time, for legislation to require
nuclear operators to establish segregated decommissioning funds, but nothing with legal force
has been agreed by the Commission.

British Energy
BE received several of its plants at discounted rates – a subsidy in itself – on the understanding
it would cover liabilities, but it didn't.The original arrangements for British Energy’s (BE’s)
nuclear decommissioning fund (NDF) were set out in the BE share prospectus when the

                                                  
87 DEFRA (2003) National Report on Compliance with the Obligations of the Joint Convention on the Safety of Spent
Fuel Management and on the Safety of Radioactive Waste Management.
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Company was first privatised. The NDF, run by trustees, was to receive predetermined
contributions from BE. The contributions were to be reassessed every five years in an attempt to
ensure that there were adequate assets to meet BE’s decommissioning liabilities. Despite this
BE failed to make adequate provision to fund its liabilities.

The Department of Trade and Industry (DTI) was severely criticised by the National Audit
Office (NAO) for its failure to identify the potential risks to the taxpayer caused by BE under-
providing for its liabilities88 - criticism re-iterated in an NAO report released in March.89.  The
DTI was further criticised during a hearing of the Parliamentary Accounts Committee over its
handling of BE.90 This raises serious questions about how the risks of future private nuclear
operators will be monitored and – if necessary – controlled by the Government.

There are no legal mechanisms in place to ensure oversight of – and compliance with –
Government policies on segregated funds by private nuclear companies. It is also debatable
whether those that exist for Government owned commercial ventures such as BNFL are as
stringent as Parliament would like.

Under BE’s proposed restructuring plan announced on 28 November 2002, the Government will
take on financial responsibility for around £3.3bn of nuclear liabilities (waste management &
decommissioning costs). The NDF will be enlarged into a renamed Nuclear Liabilities Fund.
The Secretary of State for Trade and Industry has agreed to fund additional liability costs to the
extent that they exceed the assets of the NLF and, subject to certain exceptions (e.g. contracted
liabilities for historic spent fuel are already covered by the restructuring agreement which came
into force this year). There will also be new arrangements for the contribution of funds by BE to
the NLF.

Section 7(2) of the Energy Act 2004 nominated the Nuclear Decommissioning Authority as an
agent to perform certain functions assigned to it under the BE Restructuring Agreements. It will,
for example, be responsible for oversight of BE’s plans for decommissioning and for the
discharge of certain nuclear liabilities.

Making Segregated Funds a Legal Requirement
It might have been expected that the Government would have ensured, through the Energy Act,
that a British Energy-type shortfall in decommissioning funds could not recur by putting in
place legislation which would require any company that owns nuclear power stations to
establish adequate segregated funds for their liabilities. The House of Commons Trade and
Industry Committee in discussing this matter did not go quite so far as to suggest a legal
requirement but did recommend:-

“…a statement of policy by the DTI that approval of any proposal from the private sector for
new nuclear plant would be conditional, amongst other factors, upon the establishment and
maintenance of a segregated fund to meet the costs of clean-up at the end of its useful
operational life.” 91

                                                  
88 NAO, 6/2/04 http://www.nao.gov.uk/publications/nao_reports/03-04/0304264.pdf
89 The restructuring of British Energy, National Audit Office, HC 943 Sessions, 2005-2006, 17 March 2006
90 Uncorrected Oral Evidence http://www.publications.parliament.uk/pa/cm200506/cmselect/cmpubacc/uc1025-
i/uc102502.htm  27 March 2006 The restructuring of British Energy
91 Para 20. Trade and Industry Committee, The Nuclear Decommissioning Authority Pre–legislative Scrutiny of the
Draft Nuclear Sites and Radioactive Substances Bill. Seventeenth Report of Session 2002–03.
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Unfortunately, because of the Government’s desire to keep the Energy Act ‘flexible’ to allow
for any future British-Energy-type crisis, a condition for segregated funds for future private
nuclear operators has not been forthcoming. On 15 January 2004, Lord Whitty told the House of
Lords (Column GC170) during a debate on the Energy Bill, that in principle the Government
supports the idea that future nuclear operators should meet the costs of decommissioning, and
the ‘polluter pays principle’, but:

“there may again be circumstances in which a private sector operator cannot meet its nuclear
obligations … we must retain the possibility of the Government meeting such costs … in certain
circumstances, it is inevitable that the operator will not have sufficient funds to cover those
costs … Ultimately there may be some liability to be borne by government … using the NDA as
a conduit or interface for any future British Energy-type crisis should not be prevented by this
legislation”.

It is staggering that due to the failure of adequate oversight by the DTI of BE, and the
company’s failure to have enough money for liabilities, that the Energy Act should now contain
provisions that allow the Secretary of State to be able to direct the NDS to cover liabilities for
future private operators of nuclear plants.

This has major implications for the potential viability of new nuclear power stations. Investors
may be more favourably disposed towards new build because the Energy Act could enable
owners of new nuclear stations to reap profits for directors and pay out to shareholders whilst
under-providing for liabilities in the knowledge that, should these become unmanageable, there
exists a mechanism to allow the Government to bail the company out.

Conclusion

The BE debacle shows that unless segregated decommissioning funds are made a legally
binding requirement, there is still a significant risk future nuclear operators could under-provide
in the full knowledge that Government will bail them out if they get into difficulty. Knowing
that this is a possible course of action could make investors more likely to invest in new nuclear
power stations than would otherwise have been the case, thus giving new nuclear stations an
unfair competitive advantage over alternative sources of energy.


