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Written evidence

APPENDIX 1

Memorandum by ABB Ltd

A coherent Energy policy requires a consistent and joined-up approach across government and industry.
It is important that supply, delivery and demand is designed and implemented using a shared vision and
that implementation can be achieved in a liberalised framework. To this end the following observations are
believed to oVer an indication of where improvements could be made.

Key issues that the select committee should be addressing in their review:

— The environmental impact of climate change is a main driver for the energy review. Immediate
impact on this issue is likely only to be made via reduction of demand side usage utilising modern
technology that enable and assist culture change to take place. The ability to take advantage of
various technologies which have been used internationally require diVerent regulatory,
commercial and environmental models to be considered to be able to take advantage of options
like smart metering, etc.

— Transmission and Distribution networks enable the eYcient connection of all forms of generation
to the demand side. The age profiles of these infrastructures are such that a large renewal process
is about to begin. The opportunity to be innovative and replace existing equipment with state-of-
the-art technology to reduce losses and increase eYciency via automation and intelligent “active”
distribution networks could be lost unless the drivers for utilities change. Low cost or “best value to
end customers” has driven many utilities to adopt a very low risk approach to new and innovative
solutions that could deliver greater reliability, flexibility and capability.

— Generation—Networks interface. In order to maximise the opportunity that distributed
generation provides, the ability to harness this energy for use in supporting local or “islanded”
grids requires a review of license conditions, grid codes, engineering standards, etc. At present
distributed generators have to disconnect as soon as a fault is detected.

— In order to deliver security of supply a portfolio of primary fuels and sources combined with
generation mix is required. In a liberalised market those ratios are not fixed by policy or
government but by market reaction to “signals” from the market place. Government can provide
those signals but they need to remain stable and consistent. While short term issues such as the
Renewable Obligation Certificates (ROC) and European Emission Trading Scheme (EU ETS) add
to uncertainty beyond short term horizons. (eg 2008 for EU ETS.)

— In order to implement these innovative opportunities a new breed of engineers will be needed to
be multi skilled in a variety of disciplines. A skills shortage is already identified, the opportunity
to improve the training and certification of our future workforce is an area where government can
provide leadership and direction.

— Finally, policy and regulatory structures are common themes, which either enable or present
barriers to technological breakthroughs. In line with the points covered it is important that joined-
up policy extends to the implementation cycle.

We also attach as an Annex the key questions asked in the current energy review and are reproduced here
to provide backup material to the key issues outlined above. Only questions where we believe we have
suYcient competence/experience have been answered.

I hope the response is helpful in providing you with our perspective on the improvements that could be
made to enable innovative technology to play a successful role in the UK’s future economy.

Managing Director
ABB Ltd, UK

17 March 2006

Annex

Key Questions from the Energy Review

Q.1 What more could the Government do on the demand or supply side for energy to ensure that the UK’s long-
term goal of reducing carbon emissions is met?

ABB agrees that the Environmental challenge is a key issue that needs to be tackled and believes that the
Government can impact long-term levels of emissions through a coherent policy framework to remove
market barriers to implementation.
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Demand Side Energy and the Importance of High Quality Equipment

Technology that can help reduce carbon emissions have been developed and successfully marketed
overseas, however take up of the new technology has been slow in the UK. ABB believes that there are
several ways in which the government can intervene to encourage the use of high quality and technologically
advanced equipment.

The importance of implementation:

— the Utility Industry is one where high quality equipment can help build sustainable and energy
eYcient delivery systems;

— demand side customers have to be able to install the most eYcient equipment to reduce energy
usage, such as motors and drives which reduce CO2 emissions; and

— replacing old equipment like for like will not create a sustainable future and will undermine other
schemes to reduce carbon emissions.

The impact of implementation:

— If ABB replaced all old drives and motors in our global customer sites (but not in those of our
competitors), with new variable speed drives, we could save the amount of energy equivalent to
that produced by building 10 large nuclear power stations.

Creating Incentives:

— Business Rates: The Government could use business rates to provide incentives for investment in
the appropriate technology.

— The Emissions Trading Scheme (ETS): This scheme will also play its part. However, put
figuratively, ETS needs to be carrot and stick, rather than just stick.

— Use of the Carbon Trust’s UK model of ETS: This model has many advantages over the European
model and in particular creates opportunities, for emission reduction, not just in half-hour metered
premises but more widely.

— A Coherent Policy Framework: Implementation of the new technologies is currently market led,
and would benefit from higher level planning and a UK policy framework. The current framework
makes energy ineYciency profitable for individual companies at the expense of the infrastructure
as a whole.

The need for a coherent policy framework that takes a holistic approach can be illustrated with reference
to the following examples of infrastructure that impact the whole energy system in the UK:

The Importance of Networks

Electricity demand is connected to electricity supply by networks. These very networks either enable or
disable flexibility of generation in terms of the mix of generation methods or in terms of the connection
methods employed to meet demand. The documentation for this very review appears to assume that the
future replacement of network equipment will be merely like for like. Failure to replace network equipment
with upgraded kit is a missed opportunity.

The concept behind current networks was an “hierarchical” system. In this system power flows from
conventional large power generation through a Transmission Network and then on through a, mainly
passive, distribution network. This old design is now so inflexible that it proves inadequate to cope with the
mix, and the geographical locations, of new distributed generation and storage facilities.

It is the networks, not Nuclear Plants, that have the longest replacement lead times. Networks have an
average replacement age of 40 years. It is unusual to be given a chance to implement a wholesale equipment
replacement programme and, therefore, to do things diVerently. We have just such an opportunity now.
Unless we seize it the opportunity will be wasted and we shall bequeath a chronic problem to future
generations.

The Environment and Under Grounding

An important area where the Government could also assist is in the promotion of under grounding
technology for overhead power transmission lines, in particular when such lines go through areas of
outstanding natural beauty (AONBs). This technology has been used for 50 years on the continent. A
programme of under grounding oVers three major advantages:

— it avoids the long delays caused by planning deliberations about overhead cable;

— it makes power connections in an environmentally friendly way; and

— it strengthens our grids and provides power quality improvements.
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Technological Barriers or Market Barriers to Reducing Carbon Emissions

The Energy Review Document suggests there are a number of technological challenges to be overcome
(page 56 “In the absence of significant breakthroughs in the electricity storage technologies . . .”). But these
technologies are already installed and proven. In Alaska ABB has installed an electricity transmission
storage system delivering 27MW for 15 minutes (and which can provide up to 46MW for 6–7 minutes). It
has been operational since 2003 and is operating in extreme conditions.

Technology is not the problem, the problem is market barriers which hold up the deployment of eVective
technology. These market barriers are a complex combination of economic, environmental and regulatory
factors. A key reason why the true value of technology is not recognized is because of the procurement
models introduced to deliver cheap electricity to the end consumer. These models were created in response
to diVerent regulatory incentives. These incentives in turn had been put in place to drive behaviour a certain
way but had several undesirable side eVects , such as reduction of any commercial R&D in the field to almost
zero for 10 years. But there are two serious problems with the procurement models as follows:

— The models have tended to take account only of capital cost not combined operational and
capital costs.

— Many of these models do not consider the eVect of power loss or power quality, omissions which
then have to be corrected in other ways, which leads to even more ineYciencies.

In addition, technology already adopted overseas has failed to gain a foothold in the UK because the
market in the UK is so highly fragmented. The free market approach suits our company fine but the way
the market has been split has given rise to some perverse outcomes. There are circumstances in which the
return from an investment does not accrue to the company initiating, and investing in, a project but to
another company engaged in another element of the project altogether. A company is unlikely to make an
investment that assists another company and not itself! Examples of this anomaly are available if required.

By the same token, typically, technology that has been used overseas in excess of 25 years with safe
operating conditions is not considered safe enough for the UK regulatory regime. ABB would therefore
suggest that the regulatory regime be reevaluated in the light of overseas practice.

Financing and completing the largest renewable energy projects is only a realistic option if they have an
advanced and high quality infrastructure to enable them. This is especially so for the UK’s oV-shore wind
farms, an example of a low risk technology that have been proven in oV-shore oil platforms in the North
Sea. This, and other, technologies can deliver an oV-shore grid system that could also strengthen our inter-
connection with neighbouring countries while protecting us from fault transference or helping us in black
start conditions (should this ever be necessary). The economic case is clear but co-ordinated government
project management would be needed to deliver this major additional infrastructure. This infrastructure
would also allow future renewable wave or solar power to be connected in a cost eVective manner. Details
are available on request.

Q.2 With the UK becoming a net energy importer and with big investments to be made over the next 20 years in
generating capacity and networks, what further steps, if any, should the Government take to develop our market
framework for delivering reliable energy supplies? In particular, we invite views on the implications of increased
dependence on gas imports.

Q.3 The Energy White Paper left open the option of nuclear new build. Are there particular considerations
that should apply to nuclear as the Government reexamines 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?

Q.4 Are there particular considerations that should apply to carbon abatement and other low-carbon
technologies?

Q.5 What further steps should be taken towards meeting the Government’s goals for ensuring that every home
is adequately and aVordably heated?

Comments are also invited on the following issues, as described in the text:

(i) the long term potential of energy eYciency measures in the transport, residential, business and
public sectors, and how best to achieve that potential;

(ii) implications in the medium and long term for the transmission and distribution networks of
significant new build in gas and electricity generation infrastructure;

(iii) opportunities for more joint working with other countries on our energy policy goals; and

(iv) potential measures to help bring forward technologies to replace fossil fuels in transport and heat
generation in the medium and long term.

Our current free market approach is very good at encouraging the development of innovative commercial
models for stakeholders but this market is not good at designing the most coherent technical architecture
for UK Plc. Each of the players in the market will be driven by a diVerent set of commercial imperatives for
their business giving rise to diVerent technical solutions which increase the return on their investment. For
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example, in the electricity market, when each stakeholder has optimised their commercial model from 40
plus diVerent generators, one transmission operator (but three asset owners) and 14 distribution companies
it is unlikely that the best technical solution will be delivered for UK plc. It is more likely that the commercial
models will fail to deliver a whole system approach. Technical solutions are normally designed on a whole
systems basis. By “cherry picking” components or mixing diVerent parts of diVerent solutions it may be
possible to deliver the lowest cost but technical coherency will almost certainly be lost. There are many
examples that can be given upon request.

There is indeed the prospect of “significant new build in gas and electricity generation infrastructure” and
it will be in place for 40 plus years. If this new infrastructure is not designed to be flexible then all our options
for the future are limited. Normally commercial and regulatory models change more frequently than the
physical components of infrastructures—we face a choice between designing in flexibility, capacity,
reliability and security as a coherent whole system or leaving these matters to market forces.

APPENDIX 2

Memorandum by Airtricity

Airtricity is a leading renewable energy company in the UK and Ireland, specialising in the development,
ownership and operation of onshore and oVshore wind farms, in addition to being a leading retailer of green
energy in Northern Ireland. Airtricity has nearly 200MW of operational onshore wind farms, with some
200MW under construction and 800MW of onshore wind farm capacity in the Scottish planning system. In
January 2002, Airtricity was awarded an oVshore lease permitting the development of a 520MW wind farm
on the Arklow Bank oV the east coast of Ireland. The first 25MW phase of this development is now
operational. In December 2003, Airtricity, together with its partner Fluor Corporation, was awarded a
500MW site known as the Greater Gabbard, as part of the second round of allocation of oVshore wind sites
by The Crown Estate and DTI.

We are actively seeking to develop opportunities throughout the UK and are currently both developing
and evaluating a number of potential projects. We believe that the Energy Review provides a singular
opportunity to address areas which are constraining the eVective deployment of renewables, and thus better
facilitate the achievement of government energy and climate change objectives.

I hope that you find this submission useful. Please do not hesitate to contact me if you require further
information or clarification.

UK Regulatory AVairs Manager

17 March 2006

1. Introduction

The Trade and Industry Select Committee has invited submissions to first of its inquiries into significant
aspects of energy policy, arising from the terms of the Government’s energy review. Specific areas that the
Committee has requested information on are:

— the “particular considerations that should apply to nuclear” new build (Question 3 of the review);

— “the implications of increasing dependence on gas imports” (Question 2 of the review); and

— the capacity of micro generation to meet a substantial proportion of UK electricity demand in the
medium- and long-term.

This submission concentrates on those areas highlighted by the Committee and additional issues which
need to be considered in the Energy Review. In particular, we believe that the Renewables Obligation (RO)
continues to be an eVective means of facilitating the Government’s targets for renewable generation.

2. New Nuclear Build—Issues and Concerns

Detailed information concerning the costs, benefits and timescales associated with new nuclear build will
be provided from many sources including those with specific recognised expertise in nuclear issues—we are
not intending to make reference to specific data with regard to new nuclear build in our submission.

However, we wish to emphasise the following high-level issues:

— The timescales associated with nuclear plant build—the historic record of significant delays. An
“unfettered” nuclear new build programme would take around 10 years including licensing,
tendering and construction.

— The uncertainty with regard to costs of any nuclear project—the record of cost overrun both in
design and operation.

— The need to factor in technology risk—a new generation of nuclear build would use largely
unproven technology—experience shows that this has a high risk of underperformance, cost
escalation or both.
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— The need to properly account for full lifetime costs in any estimation of prospective nuclear
projects, ranging from the environmental costs of uranium ore extraction, refinement, through
operation, plant decommissioning and long-term waste management.

— Pay back periods for nuclear projects are longer than for other energy sources. It is important that
nuclear costings are done on an equivalent basis to other technologies, taking account of back end
costs and discount factors. Total project-life costs should also take account of environmental and
eYciency criteria eg energy units generated and carbon emissions.

And the following concerns:

— Nuclear capacity is supposedly characterised as a high capital cost, low operating cost option. The
minimum incremental capacity addition (plant size) is usually large (approx 500–1,000MW). The
technology requires virtually continuous (baseload) operation for reasons associated with the
physics of nuclear generation. High, sustained output is also necessary to maximise economic
returns. The level of incremental capital investment is therefore large. This limits the number of
individual market participants who are capable of financing new nuclear build. Given that it is
highly unlikely that this would not be their technology of choice for new plant build under present
market structures and mechanisms, it is likely that significant changes would be required to market
and regulatory structures, market mechanisms and support mechanisms (including any levies,
quotas or obligations). This would increase regulatory, government and market risk for the non-
nuclear components of the energy mix and could deter investment in renewable projects.

— An integrated power system requires a balanced mix of plant types and capabilities. When the level
of inflexible nuclear plant on a system increases, other flexible plant has to regulate in order to
ensure that supply and demand are dynamically matched. Variable output plant, such as
renewables, also requires complementary flexible plant. The flexible plant which is displaced by
nuclear, is exactly the same plant required to balance the system when a reasonable level of wind
penetration is achieved. Thus nuclear plant can, in certain circumstances, act as a cap on the level
of wind (or other variable output renewables) that a system can accept.

2.1 Investment options for electricity generating capacity

Investment options are driven by the needs of the market in the UK. Companies currently in the market,
and those seeking to enter, assess the most eVective way for them to meet the demands of their customers,
given the relevant regulatory, environmental and market structures and the overall objectives of
Government policy, which in turn shapes the above. It should therefore be a decision by the market, within
an appropriate and consistent framework of incentives, to decide upon the options for capacity. Renewables
form a key part of the Government’s strategy to address climate change issues. Renewable generation now
contributes a significant proportion to the UK generation mix and can contribute further. This has been
achieved within the context of a stable and consistent set of policies. Any form of prescription or
intervention with regard to particular generation technology choice is likely to increase the perception of
market risk, result in ineYcient investment decisions and lead to undesired or sub-optimal outcomes.

2.2 The impact of a major programme of investment in nuclear on investment in renewables and energy
eYciency

The impact would depend on exactly how the programme was implemented. There are many variables
that would need to be considered. The key driver would be to ensure that the net impact on renewables and
energy eYciency was at worst neutral and at best positive. If a private company, with no government
incentives or subsidy, initiated a major programme of nuclear investment, they would bear the total risks
(and any rewards) of the programme. Any government facilitation, intervention or subsidy in favour of new
nuclear build would require the place of renewables and energy eYciency in the overall energy portfolio to
be properly reviewed and equivalent additional support measures to be put in place in order to ensure a level
playing field in the energy arena.

2.3 Comparing the nuclear option with a major programme of investment in renewables, micro generation, and
energy eYciency

All the major renewable technologies, wind, wave, tidal, solar and energy eYciency have shorter
timescales for implementation than nuclear. New nuclear reactors take at least 10 years to build, but
renewables capacity can be generating in one to three years, provided that planning and consents processes
are implemented eVectively. Any small scale measures, such as micro-CHP, can be installed in much shorter
timescales.
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3. Increasing Dependence on Gas

Worldwide demand for gas, in common with all fuels and many other commodities, is likely to rise
significantly over the medium term. This is largely driven by the growth of major economies such as China
and India, with the associated rise in energy demand. UK electricity security is projected to go from being
the best in the G8 grouping to the worst, within two decades.

The DTI’s1 base case projections of electricity generation for 2020, suggest that 68% of electricity demand
may be met by gas fired generation. This level of dependency on any one technology, particularly one which
will rely for its primary source of supply increasingly on imports, represents a significant risk to UK security
of supply.

Renewables, micro generation and energy eYciency have many benefits over increasing dependency on
imported gas:

— Renewables can deliver reliably.

— Renewables do not require fuel importation and as such increase security of supply.

— Renewables are not dependent on world fuel prices and therefore provide a more stable price
environment.

— Wind is a proven technology.

— The minimum incremental capacity addition is an order of magnitude smaller than gas fired (and
nuclear) power stations.

— Energy eYciency is a lower cost option than new gas plant build.

— Micro generation could significantly improve overall energy eYciency—it requires the right
incentives to be put in place.

4. Micro and Distributed Generation

Distributed generation can make a significant contribution to meeting future UK electricity demand. It
has a number of important characteristics:

— Reduced transmission and distribution network infrastructure costs.

— Reduced power losses.

— Micro-CHP installations have a higher overall eYciency than large combined cycle gas turbine
plants, thus acting to reduce gas consumption and dependency on imported gas.

Generating electricity nearer to the point of use reduces both the use of existing network capacity
(constraints and losses) and defers or avoids the need for additional network infrastructure. It also releases
network capacity for those technologies which need to make use of the transmission network due to
locational constraints, such as renewables.

The projected level of investment in transmission and distribution networks is a significant issue for the
UK. The majority of electricity demand growth over the next 20 years is forecast to be in the residential and
commercial sectors, and predominantly in the south of the country. If all new generation capacity is centrally
connected (eg new CCGT), this will require major expenditure on both transmission and distribution
systems in order to ensure that supply and demand can be balanced. This investment in transmission and
distribution assets does not contribute directly to energy eYciency, security of energy supply or climate
change objectives and could be more eVectively utilised by being directed at clean energy provision or
demand reduction measures.

5. The Renewables Obligation

Investment in renewables is a long-term commitment, and uncertainties need to be minimised. Investors
are now committing significant resources into the market. This is on the basis of the stability of the current
framework provided by the Renewables Obligation (RO). Continued confidence in the stability and
consistency of the RO framework are key elements in its further success.

The stability of the RO ensures that the development of projects is open to a broad cross section of
commercial enterprises, thus ensuring the greatest potential realisation of the resource available. Any loss
of confidence in the framework of the RO would diVerentially aVect those developers who do not enjoy the
benefits of a substantial balance sheet upon which to base the financing of projects. The willingness of
financial institutions to participate in this sector of the energy market is directly related to expectations
regarding the stability of the RO and its development in future. Any loss of market confidence would act
as a strong disincentive to entrepreneurial players both entering and remaining within the renewables sector
and driving forward its development.

1 DTI Energy White Paper.
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We understand that the Government has a responsibility to ensure that the support to the renewables
industry is targeted as eVectively as possible and that it considers that it will be necessary to amend the
Obligation over time to reflect the position of lower cost renewables. The Government has suggested an
approach in which ROC eligibility rights are time or output limited for future projects in certain technology
areas, which it believes oVers the best available balance between the interests of developers and investors in
renewable energy projects and the interests of the Government and consumers. As noted above, confidence
in arrangements made under the RO is a key element of any project. As such ROC eligibility rights within
the Obligation would need to guaranteed at the time that the investments were made and supported by
appropriate “grandfathering” arrangements.

With respect to onshore wind, there is a wide variability in project economics for diVerent sites. In order
to maximise the exploitation of available wind resource, careful consideration would need to be given to any
amendments to the Obligation. Project economics for onshore wind do not depend exclusively on average
wind speeds, but are also influenced by grid connection and transmission costs, development costs and the
eVectiveness of the planning process.

The potential of oVshore wind to contribute towards government objectives is significant. The DTI has
already consulted regarding the options for the regulation of oVshore transmission; suitable grid access and
charging arrangements, together with appropriate incentives to support emerging oVshore wind technology,
are key requirements to stimulate development in UK waters. The DTI needs to put in place a long-term
framework for the award of oVshore sites, preferably on an annual basis as in the oVshore oil and gas
industry, in order to maintain developers’ interest and provide the confidence for the necessary investment
by the supply chain.

Achievement of the targets set for 2010 is dependent on a numbers of factors. Growth in renewables
capacity faces significant hurdles which need to be urgently addressed. Some of the principal issues aVecting
rates of renewable build and the likelihood of meeting these targets are:

— Planning processes and timescales.

— Aviation requirements and concerns.

— Transmission charging.

— Grid investment, queue management and connection timescales.

Resolving these issues should be a priority for the both the UK government and the Scottish Executive,
working in partnership.

6. Grid Issues

We have already briefly mentioned the impact on achieving Government targets, of available grid
capacity. As an example, we have been notified by NGC that a connection to the Grid, for one of our major
projects in Scotland, will not be available until 2013. This illustrates the urgent need for a new approach to
the “Grid Queue” in Scotland and the need for more innovative solutions to expedite connection of
renewable capacity. Ofgem are currently facilitating the development of potential options and this process
needs to produce tangible results. National Grid need to be directed to reconsider the appropriateness of
current transmission access and charging arrangements for Scotland. The objective must be to implement
reforms that better enable connection of renewable generation in Scotland.

Grid issues are not confined to Scotland. Wales has a significant wind resource, which can only be
properly developed if the necessary Grid infrastructure is put in place in a timely manner. The Welsh
Assembly has promoted the development of wind resource in Wales through the use of Strategic Search
Areas, defined by TAN 8. However, the potential wind energy in these areas is not matched by the available
Grid capacity.

The co-ordination between Agencies, diVerent levels of Government and planning processes acts as a
major determinant of progress for the development of renewable energy projects and should not be
overlooked when considering the barriers to achieving the objectives of the Energy Review.

APPENDIX 3

Memorandum by the Association for the Conservation of Energy

1. Introduction

The Association for the Conservation of Energy is a lobbying, campaigning and policy research
organisation, and has worked in the field of energy eYciency since 1981. Our lobbying and campaigning
work represents the interests of our membership: major manufacturers and distributors of energy saving
equipment in the United Kingdom. Our policy research is funded independently, and is focused on four key
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themes: policies and programmes to encourage increased energy eYciency; the environmental benefits of
increased energy eYciency; the social impacts of energy use and of investment in energy eYciency measures;
and organisational roles in the process of implementing energy eYciency policy.

2. Executive Summary

The 2003 Energy White Paper and numerous other documents have correctly identified energy eYciency
as the cheapest, cleanest and safest way2 of addressing all of the UK’s four key energy policy objectives:
cutting carbon emissions; maintaining reliable energy supplies; promoting competitive markets; and
ensuring that every home is adequately and aVordably heated.

This echoes what the Energy Select Committee said over 20 years ago: “It is our considered opinion that
there are now many conservation measures which are so much more cost eVective than most energy supply
investment.”3 It was also the view of the Royal Commission on Environmental Pollution in 2000: “There
is a strong economic argument in favour of raising energy eYciency.”4

Yet, just three years after the most comprehensive review of energy policy in a generation, we find
ourselves still having to make the same point.

It is true that some of the benefits of energy eYciency have already been realised—through modest
schemes and at little or no cost to the consumer.

— Climate Change Agreements have been enormously successful;

— practically all EEC 2 savings are already accounted for; and

— the EU ETS has successfully established a market price for carbon.

So Government policies to reduce energy use are working. Yet to realise the full potential that demand-
side energy measures oVer, a simple, market-based framework must be applied on a scale that is
commensurate with supply-side solutions currently deployed. In this way any nuisance associated with small
scale approaches can be overcome.

Even at current levels of activity, the economics of saving energy consistently shine when compared with
generation. Any programme of nuclear new build is fraught with both cost uncertainties and is almost
certain to require taxpayer input. It is ACE’s submission that rather than devoting tax revenue to meet costs
associated with limited liability guarantees, safety and security arrangements, and so on, these resources
would be better spent reducing dependence on energy, reducing fuel bills and creating warmer homes and
businesses.

The central theme of this submission is that an upstream cap and trade scheme, replacing the EEC in 2011
will provide such a framework. It will deliver energy eYciency and microgeneration on such a scale that
concerns over lack of consumer awareness, lack of financial incentives, and confidence in installers and
rebound eVects will be overwhelmed by a robust, competitive energy services market.

Government must make the wholesale commitment required to shift from modest energy eYciency
schemes that are successful on a modest scale to schemes that are hugely successful on a huge scale.

3. Cost of Energy Savings and Energy Supply

The Energy Review may not be about replacing one potential solution with another but it is quite clearly
about setting a framework that will define the UK’s energy priorities. Its outcomes may lock this country
into certain trajectories for a very long time.

Various data are available which compare the cost of both producing and saving energy: the National
Audit OYce concluded in a report on an electricity-only saving scheme for residential customers, run by the
14 local energy companies in Britain, that the cost of electricity saved was 1.8p per kWh5. In December 2003,
the European Commission published its draft directive on “Energy End-Use EYciency and Energy
Services”6, to “promote good practice in energy eYciency”. Paragraph 1.1 states that “it is estimated today
that the average cost in Member States of saving a unit of electricity in the domestic sector is around 2.6
Euro-cents [1.8p]7 per kWh, compared to the average oV-peak price for delivered electricity of 3.9 Euro-
cents [2.7p] per kWh and on-peak price of 10.2 Euro-cents [7p] per kWh.”

2 DTI (2003) Energy White Paper: Our energy future—creating a low carbon economy. TSO, London, p 32.
3 House of Commons Select Committee on Energy (1982) 5th Report, Energy Conservation in Buildings. TSO, London,

p xxxvii, para 66.
4 Royal Commission on Environmental Pollution (2000) 22nd Report. TSO, London, p 86, para 6.9.
5 National Audit OYce (31 July 1998).
6 European Commission (2003) Proposal for a Directive on the promotion of End-use eYciency and Energy Services (COM

(2003) 739). Brussels.
7 ƒ1 % £0.689.
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In the case of nuclear generation, the most recent price given by the Government for the anticipated cost
of a new nuclear power station assumes that current new-build designs could produce electricity for 3.9p/
kWh8. However, it is far from clear precisely what this figure includes and excludes.

Dr Amory Lovins states in his recent publication9: “Nuclear power is an inherently limited way to protect
the climate, because it makes electricity, whose generation releases only two-fifths of US CO2 emissions. [. . .]
But nuclear power is a still less helpful climate solution because it’s about the slowest option to deploy [. . .]
and the most costly. Its higher cost than competitors, per unit of net CO2 displaced, means that every dollar
invested in nuclear expansion will worsen climate change by buying less solution per dollar. Specifically,
every $0.10 [5.7p]10 spent to buy a single new nuclear kWh . . . could instead have bought 1.2 to 1.7 kWh of
wind power, 0.9 to 1.7! kWh of gas-fired industrial or ∼2.2–6.5! kWh of building-scale cogeneration, an
infinite number of kWh from waste-heat cogeneration, or at least several, perhaps upwards of 10, kWh of
electrical savings from more eYcient use. In this sense of “opportunity cost”—any investment forgoes other
outcomes that could have been bought with the same money—nuclear power is far more carbon-intensive
than a coal plant. For these reasons, expanding nuclear power would both reduce and retard the desired
decrease in CO2 emissions.”

In the UK context, the full cost of nuclear generated electricity remains obscure: In its recent Position
Paper on nuclear energy11, the Sustainable Development Commission (SDC) concluded that cost estimates
for a new nuclear programme are unlikely to be accurate, as the available information was not suYciently
reliable, independent, or up to date. It indicated that any such programme is likely to suVer from moral
hazard12 so that taxpayers will inevitably shoulder some of the cost burden. The Commission also identified
few certainties in the estimation of waste and decommissioning costs, not least because these cost streams
extend to such vast time horizons, and externalities are excluded from standard cost benefit analysis. These
externalities include safety and security arrangements, limited liability guarantees, health issues relating to
routine operation and accidents, and foreign policy shifts aVecting security of uranium supplies. The
Warwick Business School shares this view13.

The Energy Review consultation document indicates that the share of nuclear generation might fall from
its current level of 19% of the total electricity mix, to 7%14. Yet in order to replace this deficit like for like,
taxpayers (including those not yet born) will have to pay to some extent, for toxic waste storage,
decommissioning, limited liability guarantees, health-related costs, and so on. And yet the Review document
states that energy eYciency is capable of contributing further savings of 9 MtC by 202015, and provides the
best opportunities for reducing our dependence on gas16. These figures have been produced by eminent
independent researchers and analysts, brought together by the former Cabinet OYce Performance and
Innovation Unit (now Prime Minister’s Strategy Unit) and developed for the Energy White Paper.

Thus, investing in energy eYciency and energy saving is the cheapest way of delivering both carbon
dioxide reduction and maximising the use of energy supply. Therefore, until all available energy saving and
energy eYciency measures have been undertaken, we should not even consider investment in nuclear plant.
Economically there is simply no case for it.

4. Energy Efficiency: The Answers

Work undertaken by the Energy EYciency Innovation Review17 has, as spelt out in the Energy Review
consultation document, identified four key challenges energy eYciency programmes and policies must
overcome in order to be more eVective.

1. The rebound eVect.

2. Users unaware of the potential savings inherent in energy eYciency.

3. Users not taking into account the full economic savings available from investments in energy
eYciency.

4. Distrust of suppliers and installers.

8 Cabinet OYce Performance and Innovation Unit (2001) Working Paper on Energy Systems in 2050. TSO, London.
9 Lovins, A (September 2005) Nuclear Power: economics and climate-protection potential. Rocky Mountain Institute,

Colorado.
10 1USD % GBP0.569.
11 Sustainable Development Commission (2006) Position Paper: The role of nuclear power in a low carbon economy. SDC,

London.
12 Moral hazard is the presence of incentives for individuals to act in ways that incur costs that they do not have to bear

or a financial system which oVers “rescue packages” that may encourage borrowers and lenders to undertake low-quality
or high-risk investments, thus increasing the likelihood of a crisis.

13 Mitchell, C (2006) New Nuclear Power—implications for the transition to a sustainable energy economy; University of
Warwick Business School, quoted at ESRC Sustainable Technologies Research Workshop, London 14 March 2006.

14 DTI (2006) Our Energy Challenge: Securing clean, aVordable energy for the long term. TSO, London, p 39.
15 Ibid p 29.
16 Ibid p 54.
17 Defra & HMT (2005) Energy EYciency Innovation Review. TSO, London.
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These challenges can be met: they can be met simply by Government setting frameworks and allowing
the market to deliver through an upstream cap and trade system.

Government must make the wholesale commitment required to shift from energy eYciency schemes that
are successful on a modest scale, to schemes that are hugely successful on a large scale. In making such a
commitment, demand-side schemes can overcome the obstacles named, and can stand alongside supply side
options on a like-for-like basis.

4.1 Rebound eVects and comfort taking

Rebound eVects occur when some of the energy saved through an energy eYciency measure is then spent
on more energy, rather than being saved through lower energy bills. Related, comfort taking occurs when
a proportion of energy saving is taken as improved living conditions.

The rebound loss is at least cancelled out by supply-side loss as, according to Defra, up to 30% of an energy
eYciency improvement may be taken by comfort factors. Whilst leakage from comfort taking is significant,
it is also true that the electricity supply sector suVers from similar loss rates as, by simply producing energy,
it accounts for 35% of all emissions18.

However, whereas supply-side losses generally manifest as waste heat, which elicits no benefit, energy
eYciency “losses” are taken in the form of “comfort”, leading to a net welfare gain. All things being equal,
one would surmise that a demand-side welfare gain, especially in low-income households, is preferable to a
supply-side loss, in the form of lost heat. Therefore any rebound eVect argument is at least matched by
supply-side losses.

4.1.1 Upstream cap and trade: domestic sector

Unlike supply side losses, rebound eVects can be virtually eliminated. While the transaction costs
associated with a personal carbon trading scheme may at this time prove prohibitively expensive, it is ACE’s
submission that a large-scale upstream cap and trade scheme, encompassing all suppliers of energy, must
be central to any attempts by Government to observe their commitments to tackling climate change.

To this end we support the recommendation made by the Energy EYciency Innovation Review’s
household report that EEC should move to a supplier cap and trade arrangement after 201119.

However, in line with Government’s thinking that it must “win hearts and minds” to motivate consumers
to use less energy20, ACE firmly believes that, with a view to 2020, some form of downstream, personal
carbon trading scheme should be in place by this time. Indeed some energy suppliers have already
commented upon the inevitability of such a scheme.

Through this graduated approach, from upstream to downstream carbon trading, the public will become
far more “carbon literate” and will be financially motivated to take action to reduce emissions without
“rebound”.

Such an arrangement is also bound to lead to a more competitive market of energy service providers,
which will in turn improve the accreditation of and trust in installers and energy suppliers, and reduce the
“cost perception gap”. Personal carbon trading has also been shown to be less regressive than other financial
instruments21 and could provide a major step forward to realising the legal commitment of the permanent
elimination of fuel poverty.

4.1.2 Commercial and industrial sectors—expand cap and trade

In non-domestic buildings, work by BRE22 shows that there is potential for savings amounting to
4 MtC—approximately 20% of commercial sector emissions—using only cost-eVective options already on
the market. Within the workplace, employees should be motivated to contribute to saving energy through
the “gain-sharing” approach advocated by the Carbon Trust. There is scope to engage the commercial sector
in the approaches already demonstrated to be successful in the wider industry setting.

Climate Change Agreements (CCAs) have been enormously successful. Over the course of the first target
period—from March 2001 to April 2003—they had already saved 4.5 MtC23 (ie 2.25 MtC per year), with
around 88% of all target units recertified. This is against the backdrop of the Energy White Paper estimating
2.5 MtC per annum savings from CCAs by 2010.24 From the outset, CCAs nearly saved this much per year

18 DTI (2006) op cit, p 25.
19 Defra & HMT (2005) op cit, p 9.
20 A comment frequently made by Energy Minister, Malcolm Wicks.
21 Ekins, P and Dresner, S (2004) Green taxes and charges: Reducing their impact on low-income households. Policy

Studies Institute.
22 Pout et al (2002) Carbon Dioxide from Non-Domestic Buildings: 2000 and beyond. BRE, Watford.
23 Defra (2004a) Climate Change Agreements—results from the first target period assessment V1.2. http://www.defra.gov.uk/

environment/ccl/pdf/cca–aug04.pdf
24 DTI (2003) op cit, p 40.
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already. The subsequent Energy EYciency: The Government’s Plan for Action upward-revised carbon
savings from CCAs by 2010 to 3.8 MtC annually by 2010,25 to reflect their success. And, in addition to the
financial savings gained from the reduced rate of Climate Change Levy, it is estimated that CCA participants
collectively save over £450 million per year from their reduced energy consumption26.

These savings, achieved at no cost to the taxpayer, proVer only a taste of what targeted cap and trade
approaches oVer. Government must maximise the potential of CCAs, widening their application within an
expanded UK Emissions Trading Scheme encompassing all industrial and commercial sectors. This type of
framework will allow the market to deliver against climate change goals and improve the UK’s international
competitiveness.

4.2 User lack of awareness and distrust

Awareness of the benefits of energy eYciency includes the so-called “cost perception gap” and “split
incentives”. The cost perception gap occurs where consumers have poor knowledge of the costs and benefits
of measures, and tend to over-estimate the costs and installation time, while underestimating the savings.
A common “split incentive” is where a landlord invests in energy eYciency improvements that lead to lower
energy bills for the tenant, but without any benefits accruing in terms of return on investment.

The cost perception gap can also be addressed by better information and marketing by the agencies and
by energy suppliers through an upstream cap and trade framework. Householders will not be convinced by
rational arguments alone, and suppliers are well placed to compete with the innumerable product messages
consumers receive by motivating the purchase of energy services emotionally too.

Split incentives will be best dealt with by the energy performance certificates that must be made available
whenever a building is rented (or built or sold), as required under the Energy Performance of Buildings
Directive. While it is not expected that higher-rated buildings will initially attract higher rents, research by
ACE27, funded by the Carbon Trust, indicates that prospective tenants of poorly rated buildings might use
this information to renegotiate the rental terms. This may prove a suYcient motivator for investors and
property owners to reassess their portfolios in terms of energy performance and implement energy eYciency
improvements.

Within a revised EEC/energy supplier-led cap and trade framework, it is plainly obvious that consumers
will be made aware of potential energy eYciency savings. Indeed, this framework will achieve the step
change in carbon literacy required if this country is to “win hearts and minds” and meet its climate
change goals.

Predicated upon the wholesale installation of smart meters, such a framework will oblige suppliers to
market energy eYciency to their customers.

It then remains to remove the distrust of installers and energy suppliers, low awareness of accreditation
and the lack of recommendation that combine to impede uptake of energy eYciency measures.

Once again, an upstream, supplier-led cap and trade framework will deal with these issues. Once energy
suppliers are required to oVer energy services in order to meet their tradable carbon quotas, the market must
deliver a credible service—through accreditation of installers, through quality assurance, through
marketing. Once these services are available, personal recommendations from customers are bound to
follow.

4.3 Fiscal Incentives

Given the above, it is clear that there is a need for the introduction of greater fiscal incentives in order to
achieve Government goals, and these must be in step with moves towards a cap and trade EEC by 2011.

The Treasury, in consulting no fewer than three times in the last four years on possible measure, has
explicitly acknowledged the need for such incentives.

On each occasion, the Association for the Conservation of Energy has responded fully and positively in
favour of a range of fiscal incentives, many of which have a wide range of support both in and outside
Parliament.

There has, however, been a distinct lack of progress. The Association for the Conservation of Energy
joined last November with the Energy Saving Trust, the Energy Retail Association, the Environment
Agency, National Insulation Association and WWF-UK in writing formally to the Economic Secretary,
John Healey MP, endorsing three important measures—council tax rebates, a stamp duty rebate and
Reduced Planning Gain Supplement for housing developments meeting a high energy performance
standard. However, despite this latest plea to Government, Budget 2006 has once again disappointed us by
failing to introduce a single new fiscal incentive to encourage energy eYciency.

25 Defra (2004b) Energy EYciency: The Government’s Plan for Action. TSO, London, p 11.
26 Defra (2004a) op cit.
27 Pett et al (2004) Asset Value Implications of Low Energy OYces—Phase 2 Report. Association for the Conservation of

Energy, London.
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ACE firmly agrees with the suggestion by the Energy EYciency Innovation Review28 that reduced costs,
delivered via a rebate on Council Tax, will create more of the awareness and confidence needed to increase
uptake, than suppliers could deliver by themselves. Indeed we support the recent initiative launched by
Defra and British Gas where householders receive a council tax rebate of up to £100 upon installing cavity
wall insulation. This approach is a clear step towards introducing the provision of energy services by energy
suppliers.

4.4 Building Regulations

With 40% of UK CO2 emissions coming from buildings, there is a huge opportunity for Government to
make better use of building standards that are understood by the industry and enforced by building control
oYcers. It is shameful that a sector of UK industry is allowed to flout legally required minimum standards
with impunity29.

4.4.1 Buildings Obligation

It is encouraging that the Government has signalled its intention to improve the Code for Sustainable
Homes (CSH) in line with three of ACE’s key CSH recommendations30. We welcome the proposal to set
minimum, non-tradable energy eYciency standards for each of the five levels, and we hope that they will
stretch suYciently beyond Building Regulations in order to make a meaningful contribution to the UK’s
fuel poverty and climate change goals.

We also welcome ODPM’s statement that the new CSH requirements will form the basis of the next wave
of improvements to Building Regulations. This will allow developers to prepare with confidence for the
future.

However, in addition to using the CSH to signal future revisions to Part L, we recommend the Code itself
be developed to encompass a Builders Obligation, as called for in the Energy EYciency Innovation Review.
Under such a framework volume builders would be required to construct a fixed percentage of their homes
to CSH standards each year. Such an obligation would stimulate greater market penetration of new
technologies and lead to further institutional learning within the domestic construction industry. Ultimately
it would set a framework and allow the housing market to deliver savings in a sector that accounts for 30%
of total UK energy demand31.

5. Generation Choice

The emerging microgeneration industry has the potential to oVer a more competitive alternative than
nuclear new-build and other supply-side options. Some of this is directly observable even at today’s pre
mass-production prices, but there are other less tangible eVects likely to be experienced, outlined below.

Energy eYciency measures and microgeneration are mutually reinforcing—once energy demand has been
cost eVectively reduced, microgeneration can produce a much larger share of the remaining demand very
cheaply and consumers become more aware of the energy they are consuming. Of course this combination
is best delivered through the cap and trade approach recommended throughout this document, and
manifests a tidy solution: it ensures energy security for each household and business (as well as for the entire
UK), tackles fuel poverty directly through reduced, externally generated energy, reduces CO2 emissions and
significantly, introduces truly competitive energy markets. Large-scale adoption of an integrated demand-
side energy framework embracing energy eYciency and microgeneration is central to a sustainable UK
energy future.

5.1 Cost comparisons: micro versus large scale generation

British Energy has estimated the cost of building a further 11GW of nuclear capacity at £10billion, or
£833–£1,000 per kW—rather ambitious given that the last station to be built in the UK cost almost £3,000
per kW, over three times as much. By comparison, microgeneration technologies start at around £500/kW
of installed capacity.

A recent Green Alliance report32 gives the cost of nuclear power delivered to grid as anything between
1 and 6p/kWh. Costs associated with transmission and distribution, metering and losses need to be added
to this. These typically make up just fewer than 40% of today’s retail price of electricity, or around a further
3.5p/kWh. This places the cost of nuclear power, at the point of delivery to the customer, at up to 9p/kWh.

28 Defra & HMT (2005) op cit, p 9.
29 BRE (2004) Assessment of energy eYciency impact of Building Regulations compliance. Energy EYciency Partnership for

Homes, London.
30 “Final response to Code for Sustainable Homes consultation” news item on ACE website March 2006 www.ukace.org
31 Boardman et al (2005) Research Report 31: 40% House. University of Oxford Environmental Change Institute, Oxford,

p 11.
32 Green Alliance (June 2005) Small or Atomic? Comparing the finances of nuclear and micro-generated energy. Green

Alliance, London.
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According to the Performance and Innovation Unit Energy Review, some forms of microgeneration
are as cheap at today’s manufacturing prices as 4p/kWh, falling to 2.5p/kWh once in mass production.
Towards that objective, the announcement in Budget 2006 of ring-fenced funds to this end, within the
Low Carbon Buildings programme, is welcome. The bulk of cost associated with transmission and
distribution is avoided for microgeneration, because it generates at the point of demand. Moreover, the
lead-time associated with installing microgeneration can be measured in months, not years.

5.2 The Capital and Energy Markets

The waste processing and decommissioning liabilities associated with nuclear plant have led to the
widely accepted view that the private equity markets will not provide the total capital needed for a
programme of new build.

Given this, there would appear to be little choice other than for the taxpayer to fund a new build
programme directly, or at least to act as a guarantor.

Acknowledging that around £10 billion would be required up-front for a new nuclear build programme,
the Green Alliance report examines possible alternative uses for this money in the microgeneration sector:

Micro-combined heat and power (mCHP)—The price diVerential between a conventional boiler and a
mCHP boiler is £500. If half of the 1.3 million boilers replaced every year were mCHP, 650,000 units
could be installed per year at an additional cost of £325 million a year, or £6.5 billion for 13 million
units over 20 years. Assuming a capacity of 1kW per unit, this would result in 13GW of capacity. In
other words the same capacity would cost half as much, and this is without factoring in any cost
reductions associated with mass production.

The findings of a new study33 confirm that mCHP products could realistically displace over 30% of
annual domestic boiler replacements by 2015. This would provide annual carbon savings of 0.4 MtC by
2015 rising to 1.1 MtC by 2020. At this level of market penetration mCHP operating in UK homes would
have a generation capacity of 5.6 GW, the equivalent of about five Sizewell B nuclear power stations.

Micro-wind—Once mass production is reached, micro-wind’s capital costs would be similar to the
£800—£1,000 per kW from nuclear, but it is important to remember that a substantial amount of grid-
based investment would be avoided, as well as marginal costs associated with transmission and
distribution losses.

A recent DTI-commissioned report (by consultants Mott MacDonald)34 estimated that 17GW of
microgeneration capacity would result in £1.2 billion per annum of avoided costs elsewhere on the
network. Scaling this to the 11GW of nuclear under review would suggest annual savings of £800 million
per year if microgeneration were deployed instead of nuclear.

With an infrastructure that becomes geared to local generation through domestic microgeneration, it
becomes feasible to introduce mandatory microgeneration into the Building Regulations. At present, it
is entirely feasible to require new developments above a certain size to generate a minimum percentage
of their energy requirements from microgeneration or other renewable sources. This reinforces the trends
introduced by Merton, Woking and other local authorities towards sustainable energy systems.

5.3 Cultural eVects—power to the people

There is a further, less tangible dimension to microgeneration as an alternative to nuclear. This is the
cultural change likely to result from the widespread uptake of microgeneration.

Microgeneration can act as a catalyst for cultural change in the way consumers view their use of energy.
A consumer who installs, for example, a micro-wind turbine experiences a daily reminder that they are
“doing their bit”, and sends a clear and visible signal to neighbours. The microCHP units whose
prominent display panel in a kitchen or hallway consistently informs the user that they are generating
their own power (and how much) will create interest amongst guests and within a family. Moreover,
consumers who take up microgeneration are subsequently likely to alter their behaviour in other ways—
and begin to realise just how much of a diVerence the other energy saving measures make. They become
more likely to insulate their home properly, turn oV unwanted lights, perhaps even cut down on car
journeys, and so on.

33 SBGI (2006) MicroCHP—Updated market projections. SBGI, Leamington Spa.
34 DTI (2004) System Integration of Additional Microgeneration. Report to DTI report by Mott MacDonald, http://

www.dti.gov.uk/renewables/publications/pdfs/dgcg00028rep.pdf
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Although the Review may prefer hard-and-fast cost comparisons, we believe that it should take these
secondary eVects into qualitative consideration. They might be diYcult to quantify, but a cultural change
of this nature is likely to prove critical in transforming the public’s attitude to climate change. This is
certainly not the case for nuclear power.

6. Conclusions

Government policies to reduce energy use are working. A simple, market-based framework must be
applied on a scale that is commensurate with supply-side solutions currently deployed. In this way any
nuisance associated with small scale approaches can be overcome.

The economics of saving energy consistently shine when compared with generation. Energy saving and
microgeneration are quicker to deploy than major infrastructure projects at a fraction of the cost, and
at half the cost per kWh. Resources would be better spent reducing dependence on energy, reducing fuel
bills and creating warmer homes and businesses.

An upstream cap and trade scheme, replacing the EEC in 2011 will provide such a framework. It will
deliver energy eYciency and microgeneration on such a scale that concerns over lack of consumer
awareness, lack of financial incentives, and confidence in installers and rebound eVects will be
overwhelmed by a robust, competitive energy services market.

Government must make the wholesale commitment required to shift from modest energy eYciency
schemes that are successful on a modest scale to schemes that are hugely successful on a huge scale.

23 March 2006
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Introduction

1. Atomic Energy of Canada Limited (AECL) welcomes the opportunity to present written evidence
to the Select Committee on Trade and Industry’s investigation of the Energy Review.

2. AECL is a fully integrated nuclear technology, products and services company. The CANDU
reactor is our flagship product and it has been delivering safe, reliable and aVordable electricity to millions
of consumers on four continents. Our 4,000 employees are dedicated to delivering leading edge nuclear
services, R&D support, design and engineering, construction management, specialised technology, waste
management and decommissioning in support of CANDU reactor products and other nuclear utilities,
worldwide. AECL is a Crown Corporation fully owned by the Government of Canada.
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3. Our comments describe some of the key issues that vendors, generators, and owners must weigh
when facing a nuclear new build decision. We are happy to provide further detail or background on any
of these areas to assist the Committee in its enquiry and will also be making a submission to the
Government’s Energy Review Consultation.

Summary

4. AECL believes that new nuclear plants to replace and augment the existing nuclear generating
capacity have a central role to play in meeting the UK’s key energy goals on aVordability, fuel security
and reducing carbon emissions.

5. However, implementing a limited number of policy initiatives will act as an important catalyst for
the construction of the first nuclear units and realising the benefits of nuclear energy. These initiatives
should be focused on three areas:

(a) addressing specific elements of risk that lie beyond the control of private sector project
participants;

(b) creating an environment that attracts private investment; and

(c) levelling the playing field and achieving fair policy treatment for nuclear technology.

The Case for New Nuclear

Low Carbon

6. Renewable energy is necessary to achieve a clean and balanced energy portfolio, but the trade-oV
is higher cost and intermittent output (eg oV-shore wind). Consequently, renewable energy on its own
is not a panacea to solving the UK’s energy challenges. The intermittent characteristic of renewable energy
must be supplemented with a high-availability (non-intermittent), low carbon, aVordable source such
as nuclear.

7. The challenge to achieving the UK’s energy goals, particularly with respect to meeting the CO2

targets, is heightened as the proportion of generating capacity supplied by nuclear falls from its current
level of around 19% to 7% by 2020. Today, nuclear energy is the United Kingdom’s largest low carbon
electricity generating source. Failure to replace this with new nuclear generating capacity will create
significant pressures on UK CO2 emissions targets.

Advanced Design, Delivery and Performance

8. Fears of cost overruns, delays and cancellations for nuclear projects are largely a legacy from the
early days of the industry. As the industry has matured over the last few decades, a strong understanding
of design and regulatory interfaces, along with an eVective project management discipline have emerged
to reduce the risk of these diYculties returning. Today, construction of nuclear plants can be achieved
on schedule and within budget. AECL has completed six plants since 1996 (figure 1).

Figure 1

AECL PROJECT DELIVERY EXPERIENCE

In-Service Date Plant Status

1996 Cernavoda Unit 1, Romania } On budget, on schedule*
1997 Wolsong Unit 2, S Korea } On budget, on schedule
1998 Wolsong Unit 3, S Korea } On budget, on schedule
1999 Wolsong Unit 4, S Korea } On budget, on schedule
2002 Qinshan Phase III, Unit 1, China } On budget, 43 days ahead of schedule
2003 Qinshan Phase III, Unit 2, China } On budget, 112 days ahead of schedule
2007 Cernavoda Unit 2, Romania } Under construction

* As per completion contract
Source: AECL
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Each plant was completed within budget and on-schedule. AECL’s most recently completed project,
a pair of reactors at the Qinshan Phase III site in China, was completed 112 days ahead of schedule and
10% under budget, setting world records for construction and commissioning. These projects were
completed under very diVerent environments, cultures, and customs.

9. In a similar fashion, based on several thousands of reactor years of operating experience, achieving
operational excellence has emerged as a primary goal for owners and operators over the last few decades.
This focus on operations has led to the development of technologies and methodologies that have helped
the owner increase the performance of their plant assets. As a result, plant performance is high and
continually improving. The experience in the United States illustrates this point—annual performance
increased from about 50% in the early 1980s, achieving 90% in 200235. AECL’s CANDU technology has
always delivered leading performance. The global CANDU 6 fleet enjoys the highest performance around
of any technology, delivering high capacity factors over the entire life of the plant (figure 2). The latest
available information from Nuclear Engineering International ranks three CANDU 6 units within the
top 10 list for lifetime performance36.
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Figure 2 — CANDU 6 Lifetime Performance, Year Ending 2005, Source: CANDU Owners Group

10. In response to the needs of the owner, nuclear vendors have engineered their newest plant designs
to meet expectations for rapid construction and high performance. Unlike the early days of the industry,
design requirements now incorporate construction and operation requirements from the earliest stages.
This has led to the use of construction innovations such as “open-top” installations, and modularisation.
Advanced engineering tools, such as 3-D Computer Aided Design and Drafting (3-D CADD) allow the
designer to simulate maintenance activity to ensure adequate allocation of space, optimise work flow,
and provide accessibility. AECL’s pioneering work developing modular construction techniques on recent
projects has allowed significant portions of the plant to be fabricated ahead of time and assembled on-
site, significantly reducing construction risks. As a result, the currently projected construction schedule
for the new build is reliable and as a vendor, AECL will be ready to make contractual commitments on
its achievement.

AVordable

11. Benefiting from the advancements in project delivery and plant performance, nuclear energy is
now an aVordable option. Studies from the Organisation for Economic Cooperation and Development
(OECD)37, the Royal Academy of Engineering,38 and others have shown that nuclear energy is
economically attractive. Figure 3 shows the generation cost of nuclear is competitive to gas and coal,
and significantly more aVordable than wind.

35 Nuclear Energy Institute.
36 Nuclear Engineering International, June 2005.
37 OECD Projected Cost of Generating Electricity 2005 Update.
38 “The Cost of Generating Electricity”, The Royal Academy of Engineering, March 2004.
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Source: “The Cost of Generating Electricity”, The Royal Academy of Engineering, Mar 2004

12. Furthermore, the price of electricity from nuclear energy is stable and relatively insensitive to
fluctuations in the price of uranium fuel. Unlike other sources of electricity generation, fuel represents a
very small fraction of the cost of generation—15% for nuclear versus 76% for gas (figure 4). Consequently,
variations in the cost of uranium fuel have a minimal impact on the overall cost of electricity. For
example, doubling the cost of fuel for nuclear would increase generation costs by about 15% whereas a
similar increase in gas prices will result in a 70–80% increase in the generation cost.
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Figure 4– Comparative Cost Structures 
Source:“The future of nuclear energy. Lessons learnt & the way forward”, Luis Echávarri, Director-General, OECD Nuclear 

Energy Agency, Presentation to European Atomic Energy Society Combined Meeting, Oslo, Norway, May 30th, 2005

Fuel Security

13. In addition to economic and environmental benefits, nuclear energy does not carry many
geopolitical concerns typically associated with fossil fuels. Canada and Australia, with long-term political
and economic stability, account for 42% of the world’s known recoverable uranium reserves.39

Consequently, nuclear energy can play an eVective role in achieving fuel security and reliability goals.

14. Achieving fuel security goals could also be considered in terms of developing domestic capabilities
and infrastructure. Technology transfer is an option that allows the United Kingdom to achieve self-
suYciency in manufacture, maintenance and operations. For customers who wish to pursue a
comprehensive technology transfer program, AECL works closely with local partners, providing them
with the “know-how” and “know-why” to eVectively serve domestic needs. A successful program may
also generate attractive export opportunities.

39 World Nuclear Association (http://www.world-nuclear.org/info/inf75.htm).
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15. AECL’s technology transfer and localisation program is the most eVective of its kind in the
industry, capable of achieving the highest level of local content with the fewest number of units. In Korea,
for example, CANDU technology achieved up to 75% local content by the fourth unit (figure 5). Similarly,
all CANDU owners have successfully localised fuel manufacturing after the construction of only one
CANDU 6 reactor.
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Enhanced Safety

16. Safety and security have been priorities for the nuclear industry since inception. Events such as
Three Mile Island and Chernobyl, although regrettable and tragic, have led to significant improvements
in reactor safety through implementation of lessons learned. In the case of AECL, CANDU plants have
operated safely around the world for over four decades, accumulating over 400 reactor-years of operation
safety without any accidental release of radioactivity. As the technology advances, enhancements continue
to deliver high safety for the protection of the public, on-site personnel, and investment.

17. For example, AECL’s Enhanced CANDU 6 (EC6) containment design is significantly improved
to provide greater protection against malevolent events like sabotage or a deliberate aircraft strike as
well as external “Acts of God” such as earthquakes, tsunamis and tornados. Strengthened buildings and
hardened containment, equipment separation and redundancy and other measures protect the plant,
population, as well as customer assets from threats, both internal and external.

Enabling New Nuclear

Economics

18. On the basis of economic analysis alone and based on the current prices of electricity in the UK,
one might conclude that the investment community is prepared to invest in a nuclear project today,
without the need for any incentives. However, this is not the case. The economic analysis obscures the
issues and risks that prevent generators from securing financing for the first units of the new build
program. These risks are amplified by the sheer amount of capital required. Nuclear energy has the largest
capital requirements of any available generation option by far, around £1 billion for a 1,000MW facility.

19. When considering investing in a nuclear project, the financial community seeks a premium on the
use of their capital in comparison to other generation options. This premium reflects the higher
commercial risk and uncertainty associated with the construction of the first nuclear plant in a generation.
Reducing the risks, the uncertainty, and consequently, the investment premium are essential before any
private investor will participate in a project.

20. For a nuclear project, the economic analysis illustrates that the project is attractive over the
operating life of the asset, typically 30! years. However, cash flow can be negative for the first five to
ten years of operation. Cumbersome licensing and planning regimes that in the past have introduced
delays of up to 10 years have meant that an investor will not make meaningful progress towards
recovering their investment for at least 15 years. Faced with this scenario, investors are choosing to invest
in other projects that can achieve a higher rate of return in a shorter period of time. This is one of the
reasons behind the “dash for gas”. Mechanisms that accelerate the payback period, and improve the
project cash flow are needed to attract private financing to nuclear projects.
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21. For publicly traded companies, their participation is further complicated by concern over negative
share price movements. The company will expose a large portion of their capital in a nuclear project
with poor prospects for short-term recovery. As a result, earnings will be diluted causing share prices
to fall and debt ratings to be downgraded. For a publicly traded company, this is a very unattractive
scenario.

22. The United States also grappled with these issues as it sought ways to initiate its nuclear program.
Over the last few years, a variety of vehicles were examined, including production tax credits, power
purchasing agreements, loan guarantees, and investment tax credits. These vehicles may not be needed
in the UK if the right environment for investment can be created. AECL is willing to build in the right
environment of policy and economic stability without government subsidy.

Planning and Consents

23. Licensing is a crucial component of a new build project. Until the necessary consents and licenses
are secured, the project cannot proceed to the next stage. In this way, licensing controls the cash flow
for the project. For the investor, the goal is to secure the approvals, or have significant confidence that
the approvals can be secured, in a timely fashion before large sums of capital are committed.

24. The process of securing the necessary consents for the UK’s first new nuclear plant is diYcult to
predict in terms of time-scale, cost and outcome. For a new reactor, the lead-time necessary to gain
planning consent prior to construction could take several years. Sizewell “B”, the most recently built
nuclear plant in the UK, took over six years, from January 1981 to March 1987 with significant
associated costs.

25. Lengthy timescales are likely to be compounded by the requirement for further public consultation
after construction and prior to commissioning, necessary in order to justify the plant and gain a
radioactive discharge authorisation. This has proved to be a prolonged and costly process, with no
certainty over the outcome. Status quo application of this process increases commercial risk, erecting
additional barriers against any new nuclear capacity in the UK.

26. Vendors are reducing licensing risk by heeding the lessons of the past. Today, a vendor would not
undertake a project until the design was suYciently advanced.

27. Investors are willing to fund the planning and consent process on the premise that the basic
approvals are given prior to the start of construction. The remaining obligation for the project
implementer is to demonstrate compliance with the conditions of the given approvals throughout the
construction, commissioning and operation.

28. Generally, introducing improvements to the consents process is needed to enable a new nuclear
project. These improvements must maintain transparency and public confidence, but should be aimed
at reducing the schedule (streamline the process), reducing schedule risk (ensure adherence to specified
consultation and review periods), and reducing licensing risk (identify potential licensing issues as early
as possible). In order to initiate the improvements, a clear and unambiguous statement of Government
policy in support of nuclear new build is required.

Cost and Schedule Risk

29. AECL, as a responsible nuclear vendor, is prepared to assume the cost of risk in those areas over
which it has control—construction, design, technology, etc. AECL projects in Korea and Romania were
delivered on a firm price basis, and the Qinshan Phase III project in China was delivered using a full
turnkey model. This gave the owner certainty over cost and schedule for those areas with AECL’s span
of control. AECL is prepared to deliver future projects under similar models.

30. In order for the vendor/constructor to assume this level of risk on project delivery, however, it is
important that there is stability in planning, political and regulatory structures and that risks to the project
arising from these are minimised.

Fair Treatment

31. The current market mechanisms fail to recognise the environmental benefits of nuclear energy. In
particular:

(a) electricity from nuclear is subject to the Climate Change levy;

(b) nuclear energy is exempt from the Emissions Trading Scheme; and

(c) Renewable Obligations Certificates, which are driven by the need for climate change control,
are not available for nuclear energy.

As a result, nuclear is treated at a disadvantage versus other generation sources.
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Spent Fuel

32. For decades, the world has been using electricity generated by nuclear power reactors. Nuclear
energy is the only generation alternative in which all harmful releases to the environment are fully
managed and controlled. Used nuclear fuel requires proper shielding and careful handling to protect
humans and the environment. Although the radioactivity decreases with time, used fuel will remain a
potential health risk for a very long period, likely thousands of years or longer.

33. Like many other countries with nuclear power programs, Canada has yet to decide what to do
with the final disposal of its radioactive used fuel. Currently, when used nuclear fuel is removed from
reactors it is placed in wet storage for about seven to 10 years to reduce its heat and radioactivity. It is
then transferred to containers for dry storage in a facility at the reactor site. The design life of the concrete
and steel storage containers is about 100 years. There are seven storage sites in Canada and it is projected
that these storage facilities would need to be completely refurbished or replaced about every 300 years.

34. The Canadian Nuclear Waste Management Organization (NWMO) was established to research,
consult widely and make recommendations to the federal Canadian government about an appropriate
long-term management approach for used nuclear fuel. Their recommendation for long-term management
of used nuclear fuel in Canada has as its primary objectives safety—the protection of humans and
environment—and fairness to this and future generations.

35. The NWMO recommends a risk management approach40 with the following characteristics:
centralised containment and isolation of used fuel in a deep geological repository, flexibility in the pace
and manner of implementation through a phased decision-making process, provision for an optional step
in the implementation process in the form of shallow underground storage of used fuel at the central
site, prior to final placement in a deep repository, continuous monitoring of the used fuel to support
data collection and confirmation of the safety and performance of the repository; and potential for
retrievability of the used fuel for an extended period, until such time as a future society makes a
determination on the final closure and the appropriate form and duration of postclosure monitoring.

APPENDIX 5

Memorandum by British Energy Group plc

1. Summary

On the question of nuclear new build

1. Nuclear generation has proved it can deliver large quantities of secure baseload electricity and it can
be cost-competitive with other forms of generation.

2. On a life-cycle basis CO2 emissions associated with nuclear generation are insignificant when compared
with operational emissions from coal and gas generation.

3. A clear and long-term Government commitment to reducing emissions from the electricity sector
would provide greater investor certainty that the low carbon benefits of nuclear could be realised.

4. Nuclear new build should be based on accepted international designs with a proven track record.

5. There should be greater clarity to investors on the processes to licence and consent new build,
regulation throughout the life of the assets, and the arrangements for handling longer term liabilities.

6. There are changes to the current licensing arrangements that could provide increased investor
confidence without reducing regulator and public confidence.

7. It is important that a clear signal is given from government on the national need case for replacement
nuclear, and that this is not re-evaluated at the local level every time there is a planning application.

8. There should be an early statement of Government policy on radioactive waste management following
the CoRWM Report.

9. There is a wealth of skills and experience within the UK nuclear industry—the absence of a
replacement programme could lead to an erosion of this skills base making it more diYcult to maximise the
contribution from the existing plants.

10. The most recent MORI poll shows 65% agree that Britain needs a mix of energy sources to ensure a
reliable supply of electricity, including nuclear power and renewable energy sources.

40 “Choosing a Way Forward. The Future Management of Canada’s Used Nuclear Fuel”, Nuclear Waste Management
Organization, November 2005.
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On delivering reliable energy supplies

11. Projections suggest that in the absence of new initiatives supplies that can be considered “secure” will
decline markedly over the next two decades, from close to 100% today to about 35% in 2025. The
government needs to consider which technologies can provide the secure supplies the UK needs.

12. The closure of many coal and nuclear stations in the period to 2025 means the UK will require
significant investment in new plant. Provided the right framework is established, the market can deliver an
eYcient response in terms of generation capacity.

13. EYcient use should be made of the existing transmission networks by replacing generating plant
which is retired with plant of a broadly similar scale, and in the same locations.

14. The Government should consider the security of industrial and intellectual “infrastructure” to
support the UK’s long term energy needs.

On the potential of micro-generation

15. Micro-generation can make a long-term contribution towards meeting the UK’s energy needs. At this
time there are significant technical, practical and financial barriers for these technologies which will likely
limit their contribution in the next 10–20 years.

16. Growth of embedded generation will require additional infrastructure and more active management
of distribution networks and the cost of these will likely be borne by the consumer.

17. Growth in micro-generation will complement the centralised supply system. It is important that the
UK government gives clear signals to stimulate investment in all forms of generation to meet the country’s
future needs.

2. Detailed Response

The Energy White Paper left open the option of nuclear new build. 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?

Benefits of nuclear

1. A balanced mix of options will be required to deliver UK energy policy goals. Nuclear generation has
proved it can deliver large quantities of baseload electricity and as such a replacement nuclear build
programme must be part of the electricity mix.

2. Nuclear power provides a stable and secure means of electricity generation, both currently and looking
to the future. This because uranium fuel is readily available from stable countries such as Canada and
Australia, uranium and fabricated nuclear fuel can be stored, and estimated conventional uranium resources
are equivalent to over 200 years at current consumption. Also, nuclear fuel costs are only a small part of the
overall costs which make them insensitive to volatile international markets.

3. When assessed on a complete life-cycle basis the CO2 emissions associated with nuclear generation are
similar to those from renewable sources and are insignificant when compared with operational emissions
from coal and gas generation, as shown in Figure 1.

4. Significant sulphur and nitrogen oxide emissions associated with fossil fuel generation, as well as
carbon dioxide emissions, are also avoided by nuclear generation.

5. In addition to helping the UK to meet its emissions reduction targets, valuable natural gas resources
are preserved to service other key sectors, such as the domestic and industrial sectors, and potentially the
transport sector in the long-term.
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6. A replacement nuclear build programme would safeguard these benefits but it requires the
Government to give a clear and early signal that it wishes to see an ongoing, long-term role for nuclear.

7. We are at a seminal point for the UK nuclear industry. There is a resurgence of interest in nuclear
generation in a number of major countries around the world which could present opportunities for the UK.
Strategically, this Energy Review could determine whether the UK, a significant player in the nuclear power
industry for the past 50 years, remains a credible contributor to this important industry.

Long-term liabilities and waste management

8. There is currently no final disposal route for intermediate and high level radioactive waste in the UK.
However, the existing waste from all sources is managed safely in accordance with international standards.

9. Before any new nuclear plant is commissioned there must be public trust and confidence that an agreed
technical solution exists to deliver a final disposal route for the new waste generated.

10. The science of nuclear waste repositories is well understood. Collaborative research programmes have
been developed in Europe and geological disposal is widely seen as an acceptable, technically viable solution;
studies have confirmed this conclusion applies to UK geology.

11. The importance of gaining public trust has been recognised in the approaches to waste disposal in
other countries, such as Sweden, Finland, Switzerland and Canada, and has played a major part in their
development of a solution. In the UK, the Committee for Radioactive Waste Management (CoRWM), has
a similar remit and is due to report in July 2006.

12. There should be an early statement of Government policy on radioactive waste management
following the CoRWM Report. Crucially there should be a clear implementation process with a nominated
organisation accountable for delivering the policy.

13. The investment community will want to know the economic arrangements for waste management and
long-term liabilities so that these costs can be factored into the economics of new build projects.

Safety and security

14. There are established reactor designs, licensed elsewhere, that would operate to a high level of safety
and environmental protection.

15. The security of nuclear installations is closely regulated by the OCNS. The risks to nuclear power
plant are extremely low due to the robust nature of the plant and its protection systems, and the rigorous
security precautions in place.

Economics and investment

16. There have been many studies showing that nuclear can be cost competitive with other forms of
baseload generation, illustrated in Figure 2. The conclusions depend on assumptions made on such factors
as fossil fuel prices and cost of carbon for the fossil generators and standby costs for wind generation.
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Figure 2: Cost generating electricity by technology
Source: Analysis based on RAE, OECD, PIU, University of Chicago
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17. The economics of nuclear generation are influenced by the cost of carbon, since nuclear power (like
all low carbon technologies) receives a benefit as long as the cost of carbon is factored into the costs of fossil
generation and subsequently recovered as a component of electricity prices. A clear and long-term
Government commitment to reducing emissions from the electricity sector would provide greater investor
certainty that the low carbon benefits of nuclear will be realised.

18. The risks associated with diVerent forms of generation must be clear and measurable for investors.
Under such circumstances financial institutions have shown themselves willing to invest in all forms of
generation around the world.

19. The UK must maintain a regime that aVords robust scrutiny of proposals but must do so in a way
that gives greater clarity to investors on the processes to licence and consent this infrastructure, regulation
throughout the life of the assets, and the arrangements for handling longer term liabilities.

Development timescales, planning and consents

20. A fleet approach to replacement build, with a common design, makes sense from a safety, technical,
regulatory and economic standpoint.

21. Replacement nuclear build should be based on accepted international designs with a proven track
record.

22. If the Government wishes the private sector to construct new nuclear power stations, there will need
to be a high level of confidence in the timescale and outcome of the consent process.

23. Given the long duration of the consent process and subsequent construction, it will be particularly
important that there is stable and enduring Government policy with regard to new nuclear construction.

24. Public confidence in the safety of nuclear plants depends on a thorough and independent licensing
process and it is important that the integrity of the current UK process is maintained. Nevertheless, there
are changes to the current arrangements that could provide increased investor confidence without in any
way reducing the degree of rigour. For example, early examination of a plant design by the NII could
provide some confidence of ultimate licensability in the UK.

25. Past UK experience suggests that five years or so would be needed for planning and licensing of a new
plant. This introduces significant risks for nuclear projects with their high capital investment and long lead
times from commitment to first generation. It is important that a clear signal is given from government on
the national need case, and that this is not re-evaluated at the local level every time there is an application.

26. The ability to secure all necessary consents prior to the start of construction would contribute greatly
to reducing the risk of delays and cost increases during construction.
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Nuclear skills “infrastructure”

27. There is a wealth of skills and experience within the UK nuclear industry, which must be fully utilised
as part of any replacement build programme; the absence of such a programme could lead to an erosion of
this skills base making it more challenging to maximise the contribution from the existing plants. However,
the Government has a role in encouraging the further development and continuation of the national
skills base.

28. British Energy has the potential to help develop the skills base with the in-depth knowledge and
experience necessary to operate new nuclear power stations in the UK.

Public perception

29. A poll by MORI in November 2005 confirms a trend of growing support for nuclear to be retained,
particularly if it is to replace the existing plant that will be retired, as shown in Figure 3.

30. The most recent MORI poll for a Tyndall Centre Study on nuclear energy shows 65% agree that
Britain needs a mix of energy sources to ensure a reliable supply of electricity, including nuclear power and
renewable energy sources.
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Figure 3: Trends in public opinion in the UK
Source: MORI (for theNIA), November 2005; Note: Base: All respondents c 2000

With the UK becoming a net energy importer and with big investments to be made over the next 20 years in
generating capacity and networks, what further steps, if any, should the government take to develop our market
framework for delivering reliable energy supplies? In particular, we invite views on the implications of increased
dependence on gas imports.

The “energy gap”

31. The closure of many coal and nuclear stations in the period to 2025 means the UK will require
significant investment in new plant. Over this timescale up to 30GW of new plant may be required to replace
these stations and to satisfy increasing demand.

32. In the absence of new policy initiatives the Government’s baseline projections suggest an electricity
sector increasingly dominated by gas technology, as shown in Figure 4, even assuming successful renewables
and energy eYciency programmes. This is because of the closure of many of the older nuclear and coal plants
which have formed the backbone of the sector in the past will close over the next two decades.
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Figure 4: A gas dominated sector
Source — DTI Updated Energy Projections, February 2006
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33. The country is therefore embarking upon a major transition requiring huge investment in both plant
and network infrastructure. Energy policy decisions made today will be crucial to the UK’s security of
supply, climate change response and competitiveness for decades to come.

34. Economic stability and growth is underpinned by electricity supply. Supply interruptions, as well as
high and volatile energy costs, are very costly and damaging for the economy in general, and companies in
particular.

35. Whilst more diverse infrastructure will be coming on stream (eg LNG terminals and enhanced
pipeline links to continental Europe and Scandanavia), transportation infrastructure links of themselves do
not guarantee that the gas will actually be available for use. The Government therefore needs to ensure that
UK has adequate “secure” supplies, including nuclear, renewables and “clean” coal (ie coal with carbon
capture and sequestration), to provide adequate security of supply.

36. There are significant implications of the future electricity mix as projected in Figure 4. The sum of
coal, North Sea gas, nuclear and renewables (all of which can be considered “secure” supply) declines
markedly from almost 100% in 2000 to about 35% of the total by 2025, as shown in Figure 5. A replacement
nuclear build programme would provide an additional measure of security of supply for the UK and help
mitigate the risk of costly supply disruptions that might otherwise occur.

37. An increased reliance on imported gas, particularly from less stable countries, exposes UK industry
and domestic users to fluctuations in international markets, clearly evident in recent years; this will impact
competitiveness and discourage inward investment. The UK government should minimise this risk by
encouraging a diverse mix of fuel supplies and ensure “secure” technologies contribute to the mix.
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Figure 5: Improving security-of-supply and carbon emissions with new nuclear
Source – Based on from DTI Updated Energy Projections, February 2006

38. As well as security of supply and reliance on imported primary energy, the Government should
consider the security of industrial and intellectual “infrastructure” to support the UK’s long term energy
needs, and to grow the scientific, technical and engineering employment base of the country.



3448451007 Page Type [E] 18-12-06 20:24:27 Pag Table: COENEW PPSysB Unit: PAG1

Ev 26 Trade and Industry Committee: Evidence

39. The skills “infrastructure” and industrial capability to support the UK’s long-term energy needs must
be key considerations for Government.

Role of Government in encouraging investment

40. Investment in new generating capacity and network infrastructure must be delivered in a timely way.
However, there is uncertainty over whether market signals alone are strong enough to deliver this capacity
as required.

41. Provided the right framework is established, the market can deliver an eYcient response in terms of
generation capacity. For networks, Ofgem needs to strike the right balance between allowing appropriate
investment through regulated price controls to accommodate new capacity and ensuring that the networks
remain eYcient (eg minimise excess capacity/stranded assets and so on).

42. Furthermore, market regulation must be consistent and stable to allow markets to function properly.
Regulatory uncertainty will deter participants from entering the market and result in economic ineYciency.

43. Generation assets have potentially significant planning horizons and long operational lives. It is
therefore essential that the market framework and regulation are consistent and stable over such timeframes
to allow the markets to function properly and provide the appropriate long-term signals for new investment.

44. The economic life-cycle of all generating plant is long; therefore long-term stability in energy policy
(and mechanisms such as EUETS) is needed to encourage investment.

45. There is a huge challenge to the industry in seeking to deliver the energy infrastructure the UK needs
on the timescale required. Government should address a number of significant uncertainties in the planning
process and regulatory framework.

46. Intervention in the market should be kept to the minimum necessary in order to preserve security of
supply and incentivise new investment. If changes to the market framework are required in order to promote
this new investment, this must be achieved without jeopardising the value of existing assets.

Transmission and Distribution

47. It is important that the high reliability and security of the UK transmission network is maintained as
the demands on the system increase.

48. The existing transmission and distribution networks have evolved over a long period of time and
involved major cost to the consumer. Given the diYculties in obtaining consents for new overhead line
routes it is important that best use is made of the existing high voltage networks for as long as possible. This
is best achieved by replacing generating plant which is retired with similar plant of a broadly similar scale
and in the same locations.

49. Growth of embedded generation (wind, micro CHP etc) will require additional infrastructure and
more active management of distribution networks, with the cost borne by the consumer. All generators
should face consistent charges, irrespective of the voltage at which they are connected to the system, to avoid
perverse incentives to connect at the distribution level rather than to the high voltage network.

50. The current regime for obtaining access to the network has worked well in the past but is now in need
of reform to meet new challenges brought about, for example, by the growth in embedded generation.

51. The cost of providing the transmission and distribution network is likely to rise and close regulatory
scrutiny of investment plans will be required to ensure that the costs which will ultimately be borne by
consumers are justified.

European context

52. The lack of progress in liberalising international markets has inhibited the extent to which gas
supplies are available to the UK at competitive prices. The UK Government should continue in its eVorts
to encourage liberalisation in international markets as part of an overall strategy that also reduces our
reliance on imported fossil fuels and encourages the use of “secure” supply.

53. The UK Government should continue to take a lead in Europe, arguing for consistent application of
the European Directives in the energy and environment areas.
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54. The Government should consider UK competitiveness compared with other countries (both in the
European Union and worldwide) when developing energy or environmental policy measures that impact on
the gas and electricity markets.

55. The EU’s Green Paper on energy identifies the same priorities as those of the UK Energy Review. It
suggests a minimum level of the overall EU mix to come from secure and low carbon energy sources, with
Member States free to choose between diVerent energy sources.

[What is] the capacity of microgeneration to meet a substantial proportion of UK electricity demand in the
medium and long-term?

56. Micro-generation can make a long-term contribution towards meeting the UK’s energy needs. At this
time there are significant technical, practical and financial barriers for these technologies which will likely
limit their contribution in the next 10–20 years.

57. The National Grid’s seven year statement estimates that in the period to 2012 demand for electricity
will grow by an average of 1.3% per annum. However, when embedded generation is taken into account
demand on the grid will grow at an average of 0.8%. This reflects a modest contribution from small and
medium CHP and embedded renewables, but demonstrates that the requirement for a centralised generating
system will continue to increase.

58. The benefits that micro-generation bring depend on the technology deployed:

— Non-thermal renewables such as wind and PV are essentially carbon free, but are inherently
intermittent and need to be coupled with a centralised grid system.

— Biomass oVer greater flexibility but require the development of a supply chain, and will be limited
by the UK’s capacity to produce fuel.

— Micro-CHP oVers a more eYcient means of utilising fossil fuels (than conventional plant) and can
contribute to mitigating CO2 emissions and reliance on imported fuel. However, it does emit CO2

and for gas generation will rely on imports, therefore is less eVective in meeting energy objectives
than electricity generation from renewables or nuclear power.

59. The UK must pursue the least cost approach to meeting future energy needs. The development of
micro-generation involves additional costs that will likely be borne by the consumer, and which will limit
the potential of this type of generation:

— Certain technologies, such as PV, have high generation costs. Large scale deployment is necessary
to help to bring costs down, but the current high costs are themselves barriers to deployment.

— Growth of embedded generation (wind, micro CHP etc) will require additional infrastructure and
more active management of distribution networks.

— A greater reliance on non-thermal renewables will increase the need for standby generation, with
associated costs.

60. The current regime for obtaining access to the network has worked well in the past but is now in need
of reform to meet new challenges brought about by the growth in embedded generation.

61. The existing grid transmission and distribution system is a national asset of considerable value and
must be maintained and fully utilised in the future. New large-scale generation can take advantage of this
system without requiring additional infrastructure costs.

62. Growth in micro-generation will complement the centralised supply system. It is important that the
UK government gives clear signals to stimulate investment in all forms of generation to meet the country’s
future needs.
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APPENDIX 6

Second memorandum by British Energy
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APPENDIX 7

Third memorandum by British Energy

Nuclear Safety

Nuclear safety remains paramount and our overriding objective in operating our nuclear stations is to
prevent any radiological release that may threaten the public, our workforce, or the environment.

Regulatory Framework

Nuclear power is a highly regulated industry. Our nuclear site licenses are issued by the Health and Safety
Executive’s (HSE) Nuclear Installations Inspectorate (NII) and place specific conditions on the way we
manage safety. The NII monitor compliance with each nuclear site license through an inspector assigned to
each station. We must gain NII consent each time we start up a reactor following an outage, and the NII
can direct a licensee to shut down a reactor if they do not consider it safe to operate.

British Energy also carries out self-regulation, placing great emphasis on the importance of maintaining
and continuing to develop a “safety first” culture. We have internal processes aimed at delivering continuous
improvements in performance and safety.

Role of HESACS

Our commitment to safety is reflected in our consultation and advisory processes. We operate Health and
Safety Committees (HESACs) at each of our locations, which promote consultation between management
and unions on issues of safety, health and welfare matters as well as environmental protection. The HESACs
play a proactive role in promoting safety culture and good practice.

Radiation Dose

We operate to strict procedures to minimise the doses received by employees and contractors at all our
nuclear power stations. Doses are reduced by shielding workers from the sources of radiation and by the
use of protective equipment. We monitor every worker who enters an area where he or she may receive
radiation. Individual radiation doses are measures in Sieverts (Sv) and collective doses in man-Sv/reactor.

To put our dose rates in an international context, in 2005, BE’s reactors were in the best performing 10%
in the world for achieved doses. Our good performance against international standards is partly due to our
good practices, but also due to the design of our Advanced Gas-Cooled Reactors (AGRs) which require less
human entry to areas of high radiation than some other reactor designs.

The statutory limit for annual radiation dose to any individual employee or contractor is 20 mSv, but the
Company operates to a more restrictive dose level of 10 mSv.
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Industrial Safety

British Energy’s industrial safety record remains amongst the best of UK industry due to safety
management arrangements in place to implement our health and safety policy. The Company encourages
a culture of open reporting of all accidents, including those where no actual injury resulted.

Each year the Royal Society for the Prevention of Accidents (RoSPA) presents awards for excellence in
managing health and safety at work. By recognising such performance these awards promote safety and
encourage best practice.

This year’s awards attained by British Energy’s nuclear stations are as follows:

Commendation in the Electricity Sector—Hunterston B (this is one of the premier awards singling
them out as one of the very best performers).

Order of Distinction—Heysham 2 (this is based on at least 15 successive gold awards).

Presidents award—Dungeness B, Hartlepool, Heysham 1, Torness (this is based on at least 10
successive gold awards).

Gold Medal—Hinkley Point B, Sizewell B (this is based on at least five successive gold awards).

APPENDIX 8

Fourth memorandum by British Energy

Insurance

With the exception of nuclear liability, the principal types of insurance carried by nuclear operators (or
“licensees”) are the same as those taken out by other types of generators, eg material damage and business
interruption, conventional third party liability, employers’ liability and property.

Nuclear Liability Under The Nuclear Installations Act (NIA)

The NIA provides that the licensee of a nuclear site has a duty to ensure that no occurrence involving
either nuclear material or ionising radiation causes personal injury or damage to property other than
property belonging to the licensee or any other property which is on the site and is used in connection with
the operation of the nuclear installation. The licensee is exclusively liable for a breach of this duty
irrespective of fault.

Under the NIA, the licensee’s liability to pay compensation for a breach of this duty is currently limited
to £140 million per occurrence (excluding interest or costs). The NIA requires the licensee to make provision,
by insurance or such other means as the Government may approve, for suYcient funds to be available at
all times to ensure that duly established claims are satisfied up to £140 million in the aggregate per site in
respect of each of the periods of the licensee’s responsibility specified in the NIA. The NIA also requires that
the Government will make available such sums (in addition to insurance or other funds which may be
available from the licensee) as may be required to ensure that all duly established claims (excluding interest
or costs) in respect of any occurrence are satisfied, up to 300 million special drawing rights (equivalent to
approximately £240 million). Contributions to this amount are made by the Signatories to the Brussels
Convention. A claim for compensation which is not satisfied out of this sum may, under the NIA, be satisfied
by the Government to such extent as it may determine. These provisions mean that if the licensee’s liability
to pay compensation (£140 million per occurrence excluding interest or costs) exceeds the provision (eg by
insurance) that it is required to make (£140 million in the aggregate per site excluding interest or costs), the
shortfall must be paid by the Government. This could happen where there are two or more occurrences at
a site which, in aggregate, give rise to established claims in excess of £140 million.

It remains possible, however, that the Government may direct the licensee to begin a new period of
responsibility in the light of previous occurrences or claims thereby requiring the licensee to reinstate any
provision that may have been reduced as a result of claims following an occurrence.

It is likely that these thresholds will increase in the future. On 12 February 2004, the Government signed
two Protocols to amend the Paris Convention on Third Party Liability in the Field of Nuclear Energy, 1960
and the Supplementary Brussels Convention, 1963 which, together, increase the limit of liability of nuclear
operators to litigation by persons in states which are parties to the Convention to a minimum of
ƒ700 million; the liability of the Government to ƒ500 million; and the liability of the pool of funds
contributed to by contracting parties to the Brussels Convention to ƒ300 million. Total compensation
available under the revised regime will be a minimum of ƒ1.5 billion. In addition, the definition of nuclear
damage will be expanded to allow a broader range of damage to be compensated, including economic loss
and the costs of preventive measures. Following ratification of the Protocol, the NIA will be amended.
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Liability Arising from Terrorist Acts

Following the terrorists attacks in New York, 2001, nuclear liability insurance for terrorist attacks is
provided to licensees through normal insurance channels but reinsured by Government. The insurers hold
the benefit of an indemnity from Government in the event that the insurer has insuYcient funds to meet
claims. The availability and scope of the indemnity is subject to annual review by Government. The insurers
retain a “first loss” in the event of a claim. This amount has increased each year since the arrangements were
established. In the case of claims arising from acts of terrorism under material damage and business
interruption insurance, the insurers reinsure the risks through a special purpose reinsurance vehicle whose
obligations are also underwritten by Government in the event that it has insuYcient funds to meet claims.
(The special purpose vehicle is similar to Pool/Reinsurance Ltd, a reinsurance vehicle established in the
conventional market following the 1993 IRA bombings which also holds the benefit of a Government
indemnity.)

APPENDIX 9

Fifth memorandum by British Energy

SECURITY AT BEG NUCLEAR POWER STATIONS

General

Security at BEG nuclear power stations is subject to the Nuclear Industries Security Regulations
(NISR) 2003.

Under NISR 2003, each BEG Station Director is required to have Site Security Plan (SSP) approved by
the OYce for Civil Nuclear Security (OCNS). There have of course been several new security initiatives by
Government to improve public perception about nuclear security—most notably the introduction of Civil
Nuclear Constabulary Police OYcers to designated nuclear power stations, to act as both a deterrent to
terrorists and also to enhance the local Police armed response capability, should an attack occur. These
measures have the confidence of Government and Chief Constables ie that appropriate response measures
are in place.

OCNS, as part of DTI, is the Nuclear Security Regulator in the UK. Not only does OCNS issue NISR
Technical Requirement Documents (classified RESTRICTED), but they have a number of OCNS Site
Inspectors who visit and inspect Stations, to ensure compliance with prescribed security standards. OCNS
have Regulatory enforcement powers to ensure nuclear security and the Director for Civil Nuclear Security
(DCNS) publishes an Annual Report on Security in the Nuclear Industries which is submitted to DTI and
Parliament.

Plant Resilience

Nuclear power stations are “designed” to be far more resilient and robust than conventional plant
structures, to ensure “nuclear safety” from normal hazards (eg seismic shock, fire, flooding, ballistic missiles,
etc). The “engineering” principles of segregation, redundancy and diversity of plant systems involved are
overseen by the NII (as Nuclear Safety Regulators).

It is important to remember that “engineering” protection against these normal hazards which may
happen, also aVord protection against malevolent/malicious sabotage or terrorist action that could happen.

There have been several Post 9/11 surveys to confirm the robustness of our stations. These Vital Area
Reviews (an International Standard under INFCIRC/225) are by their nature confidential, but are
nevertheless overseen by and involve OCNS Inspectors.

In July 2005, the Parliamentary OYce for Science and Technology (POST) issued their own independent
report that provided some public assurance on the safety and security of nuclear power stations. Of course,
the POST Report acknowledged that much of the information on these sensitive matters was for security
reasons not in the public domain.

New Nuclear Build

Both OCNS and NII have developed a great deal of knowledge about the safety and security of nuclear
power stations, including the POST 9/11 studies. There is no doubt that new design and robustness features
will be factored into any new build programme.
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APPENDIX 10

Sixth memorandum by British Energy

I understand from the uncorrected transcript that Mr Buchanan and Mr Smith of Ofgem raised a number
of questions about the potential for further life extension of the AGR fleet and its implications for deferral
of the need for investment in UK electricity generation.

British Energy believes that secure, low-carbon, output from life extensions of AGR and PWR stations
could provide an important component in the UK electricity mix over the coming decades. We are working
toward maximising the life of all our stations, and we hope that it will be possible to extend all station lives.

However, in his evidence Mr Buchanan referred to international precedent, which is predominantly based
on PWR and BWR technology. As we have made clear, the technology of the UK’s AGR fleet is unique.
To underpin any judgement on whether life extension of this fleet beyond the current scheduled closure dates
is safe, technically feasible and economic, we must carry out a full review and evaluation of each station.

The evaluations necessary to support life extension are very extensive, encompassing engineering
evaluations, analyses and inspections of the entire station and support infrastructure, including the graphite
core, boilers, pressure vessel stressing tendons, cooling water systems, etc. We cannot make judgements
about further life extension until this work is done.

When first commissioned, all AGRs had an accounting life of 25 years. As operating experience has built
up, the life of each station has been extended. The extension we announced to the life of Dungeness B last
September completed the programme of initial assessments for the AGR fleet. Any future extensions will
therefore be incremental to lives that are already extended.

Our evaluations are directed toward a goal of 10-year life extensions but it would be imprudent to assume
success at this stage. Ten-year extensions may be possible for some stations, but we may find some station
lives cannot be extended this long, and some may not be able to be extended at all. We do not know at this
time of any issue that would suggest life extension is not possible—but neither do we yet know that any
extensions are possible.

That will be determined when the evaluations are completed three years before existing closure dates, in
the course of which we are also required to consult the NDA on the benefit of life extension for a station.
The next judgements on life extension will be by March 2008 when the necessary evaluations have been
completed for Hunterston and Hinkley Point B.

I attach material that we have used in Investor Presentations to describe the current position regarding
station lifetimes, scheduled closure dates and the process we must follow in assessing any change.

Mr Buchanan suggested in his evidence that Energy Policy needs to take account of diVerent future
scenarios. We agree. To deliver aVordable, secure, low-carbon electricity for the UK, the policy framework
needs to be robust to diVerent scenarios for the future lives of coal and nuclear stations. Given the time it
could take to deliver suYcient new clean coal or replacement nuclear capacity, we believe that the current
review is timely.

Please do not hesitate to let me know if you need any further information about our stations.

Robert Armour
Company Secretary and General Counsel

CURRENT POSITION ON STATION LIFETIMES

PSR
(Date of
expected

Scheduled Current Life Extensons response
Station Closure Date Lifetime already declared from NII)

Dungeness B 2018 35 years 10 years Jan 2008
Hinkley Point B 2011 35 years 10 years Jan 2007
Hunterston B 2011 35 years 10 years Jan 2007
Hartlepool 2014 30 years 5 years Jan 2009
Heysham 1 2014 30 years 5 years Jan 2009
Heysham 2 2023 35 years 10 years Jan 2010
Torness 2023 35 years 10 years Jan 2010
Sizewell B 2035 40 years 0 years Jan 2015

PSR — Periodic Safety Review
NII — Nuclear Installations Inspectorate

— Expect to review life extensions three years before planned closure

— Will review for up to 10 years for each station



3448451013 Page Type [O] 18-12-06 20:24:27 Pag Table: COENEW PPSysB Unit: PAG1

Trade and Industry Committee: Evidence Ev 33

DEFINING “LIFE EXTENSION”

Plant Life Extension Periodic Safety Review

Company decision on expectation of lifetime NII acceptance of systematic 10-yearly review
for public reporting and internal planning of safety cases needed to continue operation
— Basis for NDA interface agreements, (Licence Condition 15)

accounting — Based on IAEA safety guide
— Require confidence (technical and — Draws on comprehensive assessment of

commercial) in achieving operating history, safety against current
— May need investment/resolution of issues standards, impact of ageing
— NDA approval required if decommissioning — Influences life extension view

liabilities increased
Timetable Timetable
— Defined by company — Formally defined with NII

— Conclude at least three years before — 3 years ahead—company submits
planned date for decommissioning timetable

— 1 year ahead—company submits PSR
documents

— Time Zero—NII decision
— 2 years beyond—complete outstanding

requirements

SOME TECHNICAL ISSUES BEING EVALUATED IN LIFE EXTENSIONS

— AGRs

— Graphite cores

— Boilers (tubes, spines)

— Gas circulator impellers

— Seaward side of cooling water systems

— Pressure vessel stressing tendons

— Waste storage

— Sizewell

— Reactor pressure vessel

— Spent fuel storage

— Steam generators/turbines

REVENUE
SCENARIOS

OPERATING
COSTS

PLANT
INVESTMENT

LIABILITIES AVOIDED
COSTS

IMPACT ANALYSIS
Cashflow impacts

British Energy NPV
NLF NPV

UK Market impact
Stakeholder impacts

The Evaluation

COMPANY STATEMENTS ON LIFETIME EXTENSIONS (1)

Announcement of Lifetime Extension of Dungeness B RNS, 15 September 2005

The Company announces that it has completed the necessary technical and economic evaluation, as well
as requisite external reviews, and has decided to extend Dungeness B’s accounting life for 10 years to 2018.
The decision extends the expected life of Dungeness B for accounting purposes to 35 years, in line with a
number of the Company’s other power stations.
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Bill Coley, Chief Executive OYcer said. “This decision is based on a comprehensive technical and
economic evaluation of Dungeness and is important in supporting the UK’s security of electricity supply
and climate change goals for the reduction of CO2 emissions.”

The decision with respect to Dungeness B is not indicative of the potential for life extensions at the
Company’s other nuclear power stations which are subject to separate technical and economic evaluation,
currently expected to be completed a minimum of three years before the scheduled closure date of each
respective station.

Recap of Dungeness B Lifetime Extension Q1 Results, 28 September 2005

On 15 September 2005, the Group announced the completion of the necessary technical andeconomic
evaluation regarding the potential accounting life extension at Dungeness B. This has resulted in the
accounting life of Dungeness B being extended by ten years to 2018, five years beyond the accounting life
extension assumed as part of the fair value exercise related to the restructuring on 14 January 2005.

COMPANY STATEMENTS ON LIFETIME EXTENSIONS (2)

Recap of Dungeness B Lifetime Extension Q2 Results, 13 December 2005

On 15 September 2005, the Group announced its decision to extend the accounting life of Dungeness B
by ten years to 2018. This is a result of a thorough technical and economic assessment of the station working
in consultation with the Nuclear Decommissioning Authority and reflects our intention to seek life
extensions for all our power stations where safe and profitable to do so. The life extension at Dungeness B
will ensure continued contribution to reducing CO2 emissions in the UK.

Lifetime Extension Position 2005–06 Full Year Results, 20 June 2006

Last September, we extended the life of Dungeness for 10 years. Technical evaluations to support life
extensions for Hinkley Point B and Hunterston B are underway. The Board will decide on life extension of
these two stations by March 2008. We want to increase the prospects for life extension of all our stations and
are factoring this into our investment planning. So as we seek to deliver shareholder value through improved
reliability over the medium term, we are also seeking to enhance shareholder value through further life
extensions.

APPENDIX 11

Memorandum by British Nuclear Fuels plc

BNFL welcomes the opportunity to comment on these important issues as they are increasingly a focus
for public and political attention.

We will be submitting a full response to the Energy Review at the end of March, including a supporting
paper looking specifically at nuclear energy issues, and we will copy both the submission and the supporting
paper to the Committee at that time.

In this response we focus on the three specific questions raised by the Committee as the topics for its initial
attention:

The “particular considerations that should apply to nuclear new build” (Question 3 of the Review).

The “implications of increasing dependence on gas imports” (Question 2 of the Review).

The capacity of microgeneration to meet a substantial proportion of UK electricity demand in the
medium- and long-term.

Our responses to these questions are presented in the remainder of this document.

The “particular considerations that should apply to nuclear new build” (Question 3 of the Review)

Three issues need Government consideration and action if new nuclear build is to have a role in helping
to meet UK energy policy objectives.

Planning and Consents

Many consents are required before construction and operations of a nuclear power plant can start.
Predictable timescales for decision-making at every stage through to operation are needed,
coupled with public transparency at each of those stages to give confidence that there has been a
robust examination of all relevant issues and that appropriate measures have been put in place.
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Granting of key approvals before plant order, with a well-defined scope and timetable for further
approvals during construction and commissioning, is vital to avoid scope changes that result in
cost escalations and delays to operation.

Therefore an integrated strategy which will involve all regulators, stakeholders and government
departments should be developed with the object of achieving eYcient and timely delivery of
consents and decisions.

This approach builds on work already underway and will ensure the UK is better informed about
future reactors and their UK implementation. Design review, strategic environmental assessment
and any work on nuclear justification can then start in advance of, or concurrent with, investors
coming forward.

Waste Management Policy

Identification and delivery of a long-term strategy for the management of radioactive waste is also
important. CoRWM will make recommendations to Government in July 2006, on the option(s)
for managing UK radioactive wastes that protect people and the environment.

There is extensive UK and international experience of managing reactor wastes and
decommissioning nuclear facilities. In other countries long-term solutions are already being
implemented safely and eVectively.

Modern reactor design means that waste volumes are much less than those from earlier designs.
A new fleet of nuclear stations would add less than 10% to the volume of nuclear waste that the
UK is already committed to managing.

Various approaches for funding waste management and decommissioning are well established
internationally, and private sector organisations have substantial experience of provisioning for
long term liabilities. Although such organisations will be prepared to accept financial
responsibility for decommissioning and their fair share of waste management costs, they will not
be able to accept open-ended liabilities relating to waste and fuel disposal. Government are the
ultimate legatee of nuclear wastes and must be prepared to accept title to packaged waste within
a decade or two of a plants closure. Private organisations will also need to understand, and agree
with Government, what their repository costs are, prior to making investment decisions.

CoRWM have been looking ahead to implementation, and it is vital that this momentum is
maintained by Government during this next phase. To this end we encourage Government to
respond to CoRWM’s recommendations via the Energy Review.

CoRWM’s considerations should draw upon the overseas experience of implementation in
countries such as Sweden and Finland, but we believe that all important aspects have been
identified by CoRWM:

— One or more bodies to oversee and deliver the recommended options.

— An implementation strategy with a statutory basis with clear milestones, monitoring and
reporting arrangements and legal instruments to ensure continuity through successive
parliaments.

— A site selection process to identify and evaluate the range of relevant scientific, technical, legal,
social, economic, environmental and ethical factors that may influence siting.

— Transparent approaches for volunteerism, veto and incentives.

— A modified planning process which ensures that national issues are considered nationally,
followed by local consideration of local issues.

— Arrangements for continuing involvement of the public and stakeholders.

We do not have any specific suggestions for Government in these implementation areas.
Whichever approach is adopted the key issue is that Government should take decisions quickly—
a timely, fit-for-purpose solution is needed which commands public support and will work in
practice.

The Electricity Market

Government action is required in the UK electricity market. Currently low carbon electricity is
encouraged by a series of short-term measures, most notably the EU emissions trading scheme.
Even the next phase of the ETS however, only runs until 2012, and there is no clarity over
allowance levels for this phase, nor over what—if anything—will be the mechanism for
incentivising reductions in emissions in the middle of the next decade and beyond.
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This timescale is the earliest by which the first of a potential new series of nuclear plants might
come into operation. It also has the potential to be a crucial period for the construction of other
new low-carbon capacity.

Informed private sector investment decisions on such schemes can only be made if Government
provides increased clarity over the provisions for supporting low-carbon generation in the decades
beyond 2012. In doing so, it is important that support associated with existing low-carbon projects
(such as wind farms already operational or in the development stage) is retained, to ensure their
continued viability.

Long-term clarity over the price at which consumers can buy their electricity—and over the price
at which a utility can sell the electricity that it generates—is beneficial for both. Price certainty is
particularly important for enabling investment in technologies that do not rely on fossil fuels, as
their operating costs are not correlated with revenues in a market where fossil fuels set the price.

There are also other specific considerations which feature in the nuclear debate—such as safety and
security, public opinion, uranium resources, insurance, and so on. None of these requires specific
Government action, as none presents an obstacle to a new programme of UK nuclear generation. A more
detailed supporting document will be provided to the Energy Review team at the end of March, alongside
BNFL’s submission to that review, dealing in some depth with these and other issues relevant to nuclear
energy. We will also provide a copy of that supporting paper to the Trade and Industry Committee at
that time.

The “implications of increasing dependence on gas imports” (Question 2 of the Review)

We believe there are two main concerns over supply security—increased dependence on gas imports and
the projected growth of renewables.

On Gas Imports

Given the UK’s steadily increasing demand for gas, the fact that imports could account for 40% of all UK
supplies by 2010, and 90% by 202041 is a clear cause for concern. The fact that we are moving so rapidly
towards this position, having been a net gas exporter as recently as 2003, heightens this concern.

Increasing reliance on gas imports brings many risks. These can be political (suppliers may refuse to
supply), physical (the pipelines, LNG ships or import terminals may not be available or may be damaged)
or commercial (the price may be so high as to make the UK uncompetitive).

We note the recent events in Ukraine, Georgia and Armenia42—as well as the disruption of supplies to
Belarus in February 200443—and as a result conclude that reliance on pipeline supplies for substantial
portions of our needs presents a significant and growing risk.

The alternative to pipeline gas—LNG—presents its own risks. The market is growing dramatically,
increasing the risks of non-delivery to UK terminals (a situation already seen44). Reliance on import terminal
infrastructure is high, which also presents risk.

Greenhouse gas emissions from gas-fired generation will also rise as the UK becomes more reliant on
imported gas. Transporting gas over long distances by pipeline means that minor leaks are unavoidable, and
the longer the pipeline, the greater the quantity of gas that is likely to leak. Natural gas has a much higher
global warming potential than CO2

45, so even leakage of a small proportion of the gas can increase the
overall greenhouse gas impact significantly. Similarly, both liquefaction and re-gasification of imported
LNG are energy-intensive operations that, even if leaks can be avoided, result in additional carbon
emissions. It has been reported46 that these considerations can make the lifecycle greenhouse gas emissions
associated with using imported gas from Qatar or Russia 50% higher than those from simply burning gas
from the North Sea.

We encourage the development of a co-ordinated approach across the EU to dealing with gas imports—
in particular from Russia.

On Renewables

We support the further development of renewable technology, which increases the diversity of the
electricity generation portfolio without the direct emission of CO2. Yet, whilst the output variability
associated with the UK’s current renewable capacity is readily accommodated, dedicated backup capacity

41 “Our Energy Challenge”; DTI Energy Review Consultation Document; January 2006.
42 http://news.bbc.co.uk/1/hi/world/europe/4641756.stm
43 “Rift threatens Belarus ties with Russia after gas supply is cut during "20)C winter”; Independent; 20 February 2004.
44 “Winter 2005–06 Experience and Outlook”; Ofgem presentation; Ofgem “Winter to Date” Seminar, January 2006.
45 “Third Assessment Report (The Scientific Basis)”; IPCC; 2001 [For instance—on a 100 year timeframe, methane is 23 times

more damaging than CO2.]
46 “Anglesey Gas Plant Would be a Waste of Gas and LNG Terminal may be Dangerous say Environmental Campaigners”; Friends

of the Earth Press Release; June 2004.
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will be needed if penetration is to reach 15% or more as targeted. A recent Oxera study47 highlighted that
for one quarter of the hours in a typical year, the national power demand is over 70% of the overall maximum
demand, whilst simultaneously power production from a geographically dispersed set of wind turbines is
less than 40% of the rated output.

Recent practical experience of the E.ON Netz wind fleet48 (the largest in Germany with a combined
capacity of over 7,000MW) shows that average output during 2004 was only around 20% of capacity, and
the baseload capacity avoided by the output from this fleet was only 8% of its rated capacity. Although the
UK has much better wind resources than Germany, this experience raises questions over the impact of
renewables growth on supply security.

Further Steps for Government

We welcome the decision to ask HSE to review safety issues of all leading power generation technologies,
including LNG and gas storage, carbon capture and storage, renewables and nuclear,49 recognising that
there are new concerns associated with the planned growth in LNG, particularly in relation to transport and
storage. The HSE study should ensure that an objective and consistent approach is brought to this
important area.

We believe Government should take the following steps:

— Clarify the accountabilities for ensuring security of energy supplies, as well as the interfaces
between bodies such as DTI and Ofgem under normal and abnormal situations. We note that
historically consideration of such issues has been unnecessary, but the erosion of capacity margin
since privatisation, coupled with increased reliance on fuel imports, has increased the potential for
supply interruption.

— Ensure that any market mechanisms that are developed to encourage increased security and/or
diversity, do not adversely impacting on investment decisions (some of them long term) already
made by utilities.

— Consider how to stabilise the investment cycle, avoiding a “boom and bust” approach to
investment, which would see a lot of the same technology built quickly, followed by long periods
with very little investment.

The capacity of microgeneration to meet a substantial proportion of UK electricity demand in the medium- and
long-term

Microgeneration could make a substantial contribution to meeting overall UK demand for electricity
(and for other forms of energy) in the coming decades.

We support measures to increase the proportion of cost-eVective microgeneration which contributes to
power production in the UK. We recognise that it reduces the demand placed on the centralised grid and
also that many microgeneration technologies are renewable, and so play a part in helping to reduce UK
carbon emissions. However, there are very considerable practical barriers to be overcome if microgeneration
is to achieve its full potential. For example it would require marked behavioural change. Large numbers of
householders and businesses would need to be persuaded to invest in the technology, and persuading so
many separate decision makers will be a major challenge, for several reasons.

Economics

The cost/benefit argument is unlikely to be persuasive in itself, with long payback periods being
the norm.
In Annex A of the DTI’s consultation paper on microgeneration50, data are presented to illustrate
the pay back time required to recover the cost of investing in the technology, based on the grid
electricity costs avoided. These calculations of payback time indicate that with many forms of
microgeneration current systems will not repay the investment costs for very many years. Indeed
the payback times are likely to exceed both the owner’s stay in the property and the lifetime of the
equipment. Both solar PV and wind turbines have operating lifetimes of around 20 years.51, 52

These payback periods will be lower for equipment installed during the building of the property,
as this is more cost-eVective, but the pace with which microgeneration can make an impact on this
basis is then reduced to the rate at which we construct new buildings. Substantial change, therefore,
will still take some decades.

47 “The Non-Market Value of Generation Technologies”; Oxera; June 2003.
48 “E.ON Netz Wind Report 2005”; E.ON Netz; 2005.
49 http://www.hse.gov.uk/press/2006/e06005.htm
50 “Microgeneration Strategy and Low Carbon Buildings Programme”; DTI Consultation paper; June 2005 [http://

www.dti.gov.uk/energy/consultations/microgen.pdf]
51 http://www.bwea.com/ref/econ.html
52 http://www.hydrogen.co.uk/h2/solar–pv.htm
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Solar Thermal Hot Solar Thermal Hot
Water (in a property Water (in a property

Solar PV Wind Turbines heated by electricity) heated by gas)

Payback time
(Years) 120 29 24 80

Even these pay back calculations have been made on the assumption that a net metering
arrangement will be in place, where households will receive a similar credit for the electricity they
export as the price of electricity they buy from the grid—assumed to be around 6–7p/kWh (as
noted in footnote 34, page 43 of the consultation document). If a lower price were to be received
for electricity supplied back to the grid, then payback periods would be even longer. To achieve
the full potential of microgeneration in this way, the technology to allow export of power back to
the grid (during times of high output from the microgeneration equipment) needs to be developed
and deployed in parallel with the equipment itself. New metering equipment and pricing policies
will also need to be developed, to allow for the fact that homes and businesses with such equipment
will be both customers and suppliers, and to ensure they pay fairly for their use of the public
networks.
In summary, it is most unlikely that microgeneration will be attractive to potential investors based
on the current economics. Substantial support will be necessary if such technologies are to break
into the market on a significant scale, and therefore begin to deliver economies of scale from mass
production. The extent to which this hurdle can be overcome remains to be demonstrated.

Practicalities

Micro-wind is seriously limited for most dwellings by the eVect of screening by nearby buildings,
trees, higher ground, etc. For such properties, the full benefit would only be achieved by installing
the turbine on a tall pole, which would add significantly to the cost, potential structural impact,
and visual intrusion, as well as bringing new issues of safety and maintenance.
Solar PV (photovoltaic) technology is limited to those buildings which have a reasonably south-
facing roof or wall which is not shadowed.
Micro-scale hydro is restricted to very few locations.
Domestic CHP is likely to have a low load factor other than in mid-winter. Operating such systems
in “electricity only” mode, although possible, would be very ineYcient compared with centralised
generation. Paradoxically, the more that homeowners insulate their homes and hot water tanks,
(which is the right and sensible thing to do) the lower the demand placed on their boiler, and so
the lower the eYciency of a micro-CHP system. Furthermore, a recent Carbon Trust study into
domestic CHP53 has shown that there is no evidence of any saving in emissions, and presumably
therefore, minimal—if any—energy saving, from CHP on this scale.

Behavioural/Cultural

For householders, the technology may not look attractive as an addition to the property, and—
at least while the technologies are in their infancy—householders may fear that such a feature
would be an obstacle to a future sale.
Those considering investing may also fear that their obligations in respect of care and maintenance
will be non-trivial (both in financial terms and in terms of the potential eVort involved).
There is no immediate “functional” or “quality of life” benefit. This is in contrast to—for
instance—the investment in a satellite TV dish (which also presents a visual impact on the
property, as some forms of microgeneration technology would) or investment in double glazing
or a property extension.
As the payback period of the investment is decades long, the investor is likely to notice the outlay,
but not really to notice the annual benefit.

It is diYcult to see a clear way in which a shift to achieve such adoption can be accomplished, but it is
likely to require both a major campaign of public awareness (aimed at making microgeneration a “high
status” attribute of a home or property) coupled with some substantial form of financial support to the
investors in such technology (acting as an incentive to balance the cost/benefit issues noted above).

On present evidence, we support the conclusion reached in the recent report from the Sustainable
Development Commission54, namely:

“Microgeneration seems unlikely to become a major contributor to UK energy or electricity
supply for many years, even in the most favourable circumstances, and its capacity to deliver
significant carbon savings in average households is not yet proven.”

53 “The Carbon Trust’s Small Scale CHP Field Trial Update”; The Carbon Trust; November 2005.
54 “The Role of Nuclear Power in a Low Carbon Economy—Paper 4—The Economics of Nuclear Power”; Sustainable

Development Commission; March 2006.
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Grid Issues

In addition to the barriers to deployment, there are implications for the grid of a notable growth in
microgeneration.

The impact of microgeneration on supply security in the rest of the electricity supply sector may not
always be helpful. The widespread adoption of microgeneration would tend to reduce the load factors of
large generators, which in turn would tend to encourage marginal plant to close and would discourage
investment in new capacity. It would also reduce the number of large generators available to the grid system
operator for balancing the variations of generation and demand. If the combined output from all the
country’s microgeneration were well correlated with demand, and did not vary randomly, this would not
be a major concern. However some microgeneration is poorly or inversely correlated (for instance PV
produces most power during the summer, but much less in winter mornings and evenings, when demand is
highest). This will tend to result in reduced plant margins at peak periods, and so may reduce overall security
of supply. In addition, having a greater surplus of power capacity at times of low demand means that the
system may not represent the most cost-eVective overall scenario.

The impact on losses from the transmission and distribution networks also needs to be considered. Many
observers have claimed that large power stations lead to huge losses and ineYciencies in transmitting the
power over long distances to users, and that small/distributed generation therefore makes a major saving.
In fact—although this sounds plausible—the opposite is in fact the case.

Figures from the Digest of UK Energy Statistics55 show power losses equal to 7.5% of energy generated,
of which around 1.5% is lost in the high voltage transmission system, 5.5% is lost in the local distribution
systems, and the remaining 0.5% is attributable to theft, fraud and accountancy errors. This illustrates the
fact that transmitting high power long distances at high voltage is significantly more eYcient than
distributing low power short distances at low voltage. Or, to put it another way, in transmitting power from
a large distant power station to your home, around half the losses occur in the last couple of miles near your
front door. The installation of a lot of distributed or micro generation which reduces power flows on the
high voltage transmission system, but increases flows at low voltage, would be unlikely to cause any
significant reduction in the losses, and could well see them increase.

This conclusion is supported by a study by the University of Cambridge56, which showed that distributed
generation is environmentally and economically inferior to centralised generation. In fact, in countries such
as France where the centralised generation is substantially carbon-free, it would be better to move towards
increased centralisation. In this situation it is environmentally far better to stop heating properties using gas-
fired central heating and instead to start using electrically-powered heat pumps.

APPENDIX 12

Memorandum by the Chemical Industries Association

Summary of CIA Response

1. Securing reliable and competitively priced energy is essential for the survival of manufacturing in the
UK. Recent increases in UK energy prices have been so severe that not only high tonnage commodity
chemical producers but also lower volume, high value added speciality chemical companies have been
seriously aVected, both directly through their own energy purchases and by cost pass through. Despite
considerable success over many years in improving the industry’s energy eYciency, most recently under the
sector’s Climate Change Agreement coordinated by our Association, energy remains one of the largest input
costs, and the high prices experienced in winter 2005–06 have forced the cessation or curtailment of many
manufacturing activities in the UK.

2. Primary energy supplies should be diverse in order to minimise both supply and price risks, and to
provide inter-fuel competition. We are very concerned by the projected growing dependency on gas: we
believe that renewable sources alone will be unable to plug the gap left by closing ageing nuclear and coal
fired stations, and look to both a new generation of nuclear plants and clean coal technology as a means of
providing baseload power. The alternative use of gas as a raw material for manufactured products, and its
flexibility in use as a domestic or smaller scale industrial fuel, mean it should as far as possible be reserved
for these purposes.

3. New technologies may need a significant push to get started. The CIA believes Government should
provide the appropriate incentives to develop early stage technologies. Although 2050 may seem a long way
in the future, it is important to begin investigating as quickly as possible all the options which may be able to
contribute to a sustainable energy framework. Money raised through a rationalised system of environmental

55 Digest of UK Energy Statistics, DUKES 2005; Paragraphs 5.12 and 5.65; DTI; 2005.
56 “Distributed Generation versus Centralised Supply: A Social Cost-Benefit Analysis”; CMI Working Paper 30; Francesco

Gulli; University of Cambridge; July 2003 [http://www.econ.cam.ac.uk/electricity/publications/wp/ep30.pdf]
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taxes, applied on a global basis to avoid competitive distortions, could provide the source of funds. Long
term, alternative technologies should survive or perish according to the market. We believe that the
Renewables Obligation should be a means of encouraging investment in renewables, not an ongoing
operational subsidy.

4. We would also add that the operation of the UK and wider European energy markets needs far more
urgent attention. As the European Commission has recently concluded in its interim report on competition
issues there are widespread problems of concentration in some national energy markets. In the gas market,
the Commission found problems with the vertical integration of production, wholesale trading, distribution
infrastructure and supply; a lack of transparency in key aspects of market operation such as transit capacity
and storage; and a lack of liquidity and independent trading in price formation. The UK is aVected by these
European problems, particularly because of a lack of an adequate storage “buVer”. High prices for gas then
immediately aVect the electricity market because of the dependency on gas for generation.

Comments on “the Particular Considerations that Should Apply to Nuclear New Build”

5. Nuclear power is generally accepted to be a very low carbon generation option once constructed. Given
the very large output of power from small amounts of fuel, and the reliability of output, the CIA believes
that nuclear power would seem to be an essential component of any strategy to provide reliable, competitive
baseload generation while also reducing emissions significantly. Extension of planned operating lives of
current plants, or building replacements at the same location, could utilise existing infrastructure and
probably simplify planning issues. Our support is contingent on Government’s being able to ensure that a
firm long term policy is in place covering planning, long term waste storage arrangements and the pre-
approval of standard designs.

6. The CIA is in agreement with public statements from Ministers that have indicated the Government
recognises it will be necessary to manage long term waste for periods well in excess of the expected lifetime
of any commercial company, and the consequent need for Government to take the role of ultimate
guarantor. It should, of course, ensure that the operators put aside appropriate funding during the lifetime
of a nuclear plant.

7. One of the key commercial hurdles for promoters of nuclear power is raising capital with a very long
pay back period. The task could be made easier by reducing uncertainty over planning issues and by early
approval of power plant designs. Government can assist in these matters, both in defining the planning
process and in pre-approval of power plant design. It would further reduce uncertainty, and in all likelihood
increase safety in operation, if this approved design was not then subject to large numbers of detailed
modifications following further UK scrutiny: UK plants would then be able to share operating experience
with identical installations elsewhere. Nuclear power should be granted the same exemptions from carbon
taxes or other levies as other renewable sources. Having a known level of such taxes well into the future
would further reduce the uncertainty of financial returns for promoters of nuclear power.

8. Politically, it is imperative to win genuine public backing for nuclear power. The key issue here is the
question of waste, where a satisfactory solution must first be found. Government should press for the earliest
possible resolution of the decades old debate on encapsulation and long term storage methods to be adopted.
We would expect the Government to identify and implement an acceptable long term solution for storing
existing waste. We believe it would also help public acceptance if Government could clearly identify where
the costs for cleaning up existing waste will actually be incurred, distinguishing between early experimental
work, military waste and the diVerent generations of commercial power plants.

Comments on “the Implications of Increasing Dependence on Gas Imports”

9. The CIA believes there is an inherent strength in having a diversity of primary fuels in the nation’s
energy portfolio. There is also an advantage in terms of competitive risk minimisation by ensuring that the
UK mix is not radically diVerent from that of our principal competitors—even if markets move against us,
at least our main competitors would be similarly aVected. We view with great concern the projected
dependency on imported gas for the greater part of our energy needs. Both uranium fuel and coal can be
more readily stockpiled within the country than can large quantities of gas.

10. We believe gas is far too valuable as a feedstock to be used over any extended forward period for large
scale centralised power generation. Its greatest value lies in its flexibility for both industrial and domestic
heating—and possibly domestic CHP. Nuclear power and clean coal should be developed for baseload
electricity generation.

11. If the UK moves towards steadily higher import dependence for primary energy, the eVect on the
balance of payments will become an important consideration, and the country will need to sustain industrial
sectors capable of generating exports to pay for energy imports. Despite its international success, the traded
services sector has limited scope for plugging the gap. Energy intensive manufacturing, typified by
commodity chemicals, relies on reliable, competitively priced energy in order to compete. With raw
materials bought at world prices, and output products similarly traded as commodities in international
markets, companies must be competitive in the conversion process. Here energy is usually the major
variable cost.
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12. Notwithstanding the arguments presented above, in the short to medium term, given the long lead
times for bringing new nuclear capacity into operation, it appears inevitable that we shall become more
dependent on gas imports. In that case it is essential (a) to have diverse geographical sources of supply and
(b) much expanded local storage capacity, possibly under control of a central authority rather than
individual suppliers. Recent bitter experience has taught us that we cannot depend on flows of gas through
interconnecting pipelines: if UK weather is cold and demand rises, similar or even more extreme weather
conditions are very likely across the Channel, restricting available supplies for the UK. To provide a prudent
level of security for UK consumers, it is necessary to have adequate quantities of stored gas available to
the UK market without being dependent on its transmission through pipelines with limited capacity and
controlled by operators with conflicting commitments to other markets.

13. The CIA believes that the best long term solution is the provision of adequate strategic storage. This
is a public good that will not be funded by the market, as it will only be required in extreme circumstances,
the CIA believes that its provision requires Government sponsorship, for example by requiring the current
system operator to commission and fill strategic storage. Examples on the Continent provide a guide to the
levels of strategic storage required. Selling spare capacity back to the market could help fund the facility,
with any outstanding costs being recovered from the whole market.

14. At a time of increasing reliance on gas imports it is also essential that mechanisms are in place to
prevent hoarding of capacity in import and storage infrastructure. The current wording of the Regulated
Third Party Access (RTPA) requirements has not in practice prevented capacity hoarding. The present
RTPA requirements apply to infrastructure operators who invariably sell capacity to a third party. As the
primary holder has sold all available capacity, there is apparently no spare capacity to release, and there are
no obligations on the secondary holders to release it. The CIA believes that the regulations should to be
reviewed to ensure that their objectives are better achieved in practice.

15. There is a connection between the availability of nuclear capacity and the dependency on gas. The
greater the extent of adoption of nuclear generation, by both the UK and other countries, the less pressure
there should be on gas supplies, leading in turn to lower gas prices. The reverse could however apply to the
price of uranium.

Comments on Capacity of Microgeneration to Meet a Part of UK Electricity Demand

16. We do not feel qualified to comment in any detail on this aspect of the Committee’s Inquiry. We
would however note that the energy demands of major chemical process plants, in common with industrial
activities like aluminium smelting, steelmaking, and the manufacture of pulp and paper, glass, ceramics,
cement and bricks, are greater than we envisage being oVered by microgeneration. However, many such
activities already operate CHP plants (although current high gas prices currently make them hardly
economic) and these can contribute to local requirements for both heat and electricity beyond their own site
boundary.

Head, Competitiveness and Utilities

March 2006

APPENDIX 13

Memorandum by The Coal Authority

Implications of the Increasing Dependence on Coal Imports

The Coal Authority (CA) welcomes the opportunity to submit evidence to the Trade and Industry Select
Committee inquiry into Energy Policy and, in particular, to address the extension of the terms of reference
to include the implications of the increasing dependence on coal imports. Specifically the CA is grateful to
the Committee for accepting this submission after the published closing date.

The CA is responding to the consultation as the owner of unworked coal and mines of coal throughout
the UK and as the body which regulates certain activities of the mining companies to whom it grants licences
to work coal. As the owner of unworked coal, with a duty under the Coal Industry Act 1994 to hold, manage
and dispose of its assets (including coal), the CA wishes to see the commercial exploitation of its coal estate.
To fulfil this duty and achieve its aims the CA is interested in the factors which will influence the working
and utilisation of coal. The Government’s energy objectives, policies and strategies are major factors in
deciding coal’s future.

Accompanying this letter is the CA’s submission to the Energy Review, which outlines our view on current
energy issues.57 Before I draw your attention to the relevant sections in relation to this inquiry, I would first
like to outline the situation explaining why coal imports have been rising over recent years.

57 Not printed.
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Contrary to Government forecasts coal burn for electricity generation has been much higher than
predicted. The electricity generation sector accounts for around 85% of UK coal demand. In 2005 this
market grew by 3.4% to 52.2mt, reflecting the stronger competitive position of coal against gas. Since 1999
coal consumption in the electricity generation sector has grown by 27%. However, over the same period,
indigenous production has fallen from 48.5mt to 25.1mt ("48%). Coal still remains a major energy source
within the UK, accounting for around one third of electricity generated in 2005. Over the recent winter coal
has been meeting 50% of average weekday demand.

Electricity generators want to burn coal; it is the fuel of choice in the current liberalised energy market,
even taking into account environmental costs. In the UK, imported coal has been taking an increasingly
higher proportion of this market despite domestic coal having lower costs than the price of international
traded coal and the increase in flue gas desulphurisation equipment at power stations reducing the need to
import on quality grounds.

Coal imports have been rising simply because indigenous coal production has been unable to meet
demand and this trend looks set to continue unless action is taken. Coal production in the UK has been
falling for many years. There was extensive rationalisation of the nationalised industry before privatisation.
More recently production has fallen more rapidly than the market as deep mine collieries have reached the
end of their economic lives and surface mines have found diYculty in obtaining planning permission. In 2005
UK production fell to its lowest recorded level of 20.6 million tonnes.

There is an abundance of coal remaining within the UK but that alone is not enough to sustain
production; economics, environmental issues and political attitudes are also relevant factors in the part
indigenous coal will play. The industry has the ability to produce around 20 million tonnes per year via
conventional mining methods for the foreseeable future, but change is needed for this to happen. I would
in particular like to draw your attention to Appendix 2 of the CA’s submission, which gives a summary of
the coal reserves position in the UK.

The indigenous industry faces two main problems; in deep mines it is the ability to maintain the periodic
investment needed to access new areas of reserves and with opencast mining it is the diYculty in obtaining
planning permission.

Future investment into deep mines must be covered by contracts which allow producers to mine the coal,
develop further coal faces and provide adequate risk adjusted returns. Contracts linked to the vagaries of
international prices, which have varied between $26/t to $80/t delivered into North West Europe over the
last three years, make investment planning very diYcult.

Without further investment in UK collieries accessible reserves will be eVectively lost to the nation
forever. In order to acquire the necessary price levels to promote investment, the CA believes it is important
for there to be a framework (possibly influenced by Government intervention) which will enable long term
coal contracts to be agreed at prices which reflect a premium for the reliability of the “local” product, and
with a mechanism that smoothes out the volatility of international price fluctuations.

Achieving security of supply and a balanced energy mix does not come without cost. At present we have
the Renewables Obligation and historically the Non Fossil Fuel Obligation (NFFO) to support nuclear.
Going forward there will certainly, have to be a market mechanism introduced to encourage new nuclear
build. Providing a mechanism to help deep mine investment is simply an extension of this principle.

The UK has several hundred million tonnes of coal reserves that could be extracted by opencast methods.
The greatest impediment to production is the diYculty in obtaining planning permission. The introduction
of Minerals Planning Guidance Note 3 (MPG3) in England and Wales in 1999, introduced a presumption
against approval for opencast coal extraction unless strict conditions are met, and opencast production in
England has fallen by 61% since its introduction. No such presumption applies to any other form of
development and specifically any other mineral extraction. This presumption against has now been
introduced in Scotland and there is a real danger that a similar trend may develop.

The CA feels that opencast mining should be treated, within the planning process, in the same way as
“other” minerals. This would still require proper consideration of environmental and community issues, but
would provide the need for a “secured” supply of indigenous coal within a strategic planning framework.
This would take away the perception created by the “presumption against” principle that coal starts from
a negative position and is somehow less important than other minerals.
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The CA believes that Government should review planning policy to remove the presumption against and
ensure that national need is taken into account in a similar fashion to the statement of need on LNG
terminals recently made by Alistair Darling the Secretary of State for Trade and Industry.

Sections 5 and 6 of the CA’s main submission goes into further detail on the issues outlined above but I
would like to draw your attention in particular to Appendices 3 and 4.

Appendix 3 shows the projected output level from the UK opencast sector. The opencast sector annual
production will be maintained at around 11 million tonnes for the next 4 years, as sites which have planning
consents or are expected to receive consent come into production. However, without new consents output
will drop, with the major reduction in 2010

Appendix 4 shows the potential for deep mine output, but that is achievable only with the necessary
investment. Without it, production declines and accessible reserves become exhausted between 2014 and
2020, depending upon whether all the identified resources at the existing mines can be converted into reserves
and worked successfully.

In summary, indigenous coal can provide a buVer against vagaries of energy supply. The energy market
is continually shifting and a viable coal industry can help mitigate fluctuations in energy demand and price
volatility, whilst providing both security and diversity. If an indigenous industry is not maintained then coal
imports will continue to grow and the UK’s indigenous coal resource and its benefits will be lost to the
nation forever.

Director of Mining Projects and Property

12 June 2006

APPENDIX 14

Memorandum by CoalPro, Confederation of UK Coal Producers

The Confederation of UK Coal Producers (CoalPro) represents member companies who produce over
90% of UK coal output. CoalPro is not opposed to the development of any form of energy. CoalPro is
pro coal.

It has very recently been brought to my attention that the Committee has extended the terms of reference
of its inquiry into the Government Energy Review to consider “the implications of the increasing
dependence on coal imports”. CoalPro would like to submit written evidence to the Committee and
apologises for not doing so prior to the closing date of 5 June.

I can do no more in this respect than submit a copy of the CoalPro submission to the Energy Review.
This is attached.58 The Committee will note that the submission does not debate the pros and cons of various
forms of energy and is limited to issues related to the use and production of coal in the UK. It comprises a
covering letter which sets out the main issues and makes certain policy proposals, and a detailed annex which
responds to the specific questions posed by the Energy Review consultation.

The covering letter is in two sections covering the future of electricity generation and the future of UK
coal production. The Committee may find the first section of interest but it is the second section on the future
of UK coal production which is apposite to the extension of the Committee’s terms of reference to include
the implications of the increasing dependence on coal imports.

In a sense, the section on indigenous production is the mirror image of the extended terms of reference
in that the extent of dependency on coal imports will be influenced by the level of indigenous production.
The Committee will note from the CoalPro submission that we believe there to be major opportunities for
at least maintaining, and perhaps increasing, the contribution of indigenous production from the very
significant remaining reserve base, thus limiting the dependence on coal imports.

I also attach three separate pieces of information on UK consumption and production of coal in recent
years, on opencast output from the diVerent provinces of the UK over recent years, and on coal burn over
the last two winters* that the Committee may find useful. These were not included in our submission to the
Energy Review.

Director General

9 June 2006

58 Not printed.
* Published as Appendix 15.
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APPENDIX 15

Memorandum by CoalPro, the Confederation of UK Coal Producers

OUR ENERGY CHALLENGE—SECURING CLEAN, AFFORDABLE ENERGY FOR THE
LONG-TERM

Introduction

The Confederation of UK Coal Producers (CoalPro) represents members companies who produce over
90% of UK coal output. CoalPro is not opposed to the development of any other form of energy. CoalPro
is pro-coal.

CoalPro believes in a balanced energy policy and is opposed to over-reliance on any single form of energy.
In particular, CoalPro is concerned that within the next 20 years, the UK will be dependent on gas for well
over half of its electricity generation and that up to 90% of that gas will have to be imported.

This response takes into account the views of CoalPro members following a series of discussions. It sets
out the issues for the future of electricity generation and coal production in the UK, and makes certain policy
proposals in relation to both. The particular questions on which the consultation seeks responses are dealt
with separately in an Annex.

Future of Electricity Generation

Over the next 20 years, a significant proportion of the UK’s electricity generating capacity will close as
the opted out coal and nuclear stations reach the end of their lives. The problem may recede somewhat with
life extensions to some of the AGR stations and because more coal-fired capacity has now opted in under
the Large Combustion Plants Directive than at one time seemed likely. Nevertheless, significant new
investment will be required.

In this context, the projections in the consultation document on the expected share of coal-fired
generation in the period 2015 to 2020 seem far too pessimistic (15% to 20% p 39; 16% p 60). The level of
investment recently committed to flue-gas desulphurisation (FGD), which now amounts to 20GW, and the
consequent plant life extensions under the LCPD, represents a fundamental change. There may also have
been a fundamental change in the likely long-term relativity of coal and gas prices.

Achieving the Government’s aspiration of a 20% contribution to electricity generation from renewables
by 2020 will be expensive for electricity customers and will require considerable eVort in other directions.
The same considerations apply to a replacement nuclear programme. Even if both are achieved, the UK will
remain heavily dependent on fossil fuels for the foreseeable future and investment in new and replacement
fossil fuel generating capacity will be required.

If the Government’s longer term aspiration of a 60% cut in CO2 emissions by 2050 is to be achieved, the
investment in new or replacement fossil fuel generating capacity will have to address carbon emissions. Fuel
switching from coal to gas alone will be wholly inadequate. In an uncertain world, compounded by longer
term regulatory uncertainty, future investment may be gas-fired by default, primarily because of low initial
capital costs.

Recent events comprehensively demonstrate the security of supply and price risks associated with an over-
reliance on gas for electricity generation. As a consequence, coal-fired generation has provided over 50% of
UK electricity over the past winter. The construction of new gas supply infrastructure may relieve some of
the pressures. This will replace a European gas supply and price environment by one which is global. Similar
investment is underway in the Far East, North America and elsewhere in Europe and there is no guarantee
that a global environment will be more benign. The United States is becoming a major gas importer. The
recent agreement by Russia to build gas pipelines to China further highlights the risks. In any event, the
abundance of coal compared with gas reserves will inevitability lead to an ever-widening price diVerential
in favour of coal over the longer term. Locking into gas by default will thus lead to reliance on expensive
and constrained gas supply.

CoalPro recognises the diYculties of intervening in the market to “fix” shares for generation from
particular fuels. There may however be merit on security of supply grounds for government to maintain a
watching brief to ensure that generation capacity based on particular fuels does not fall below a certain
minimum. Market forces can then determine the actual fuel mix.

CoalPro notes that in February 2006, DTI published a consultation document on the EUETS Phase II
CO2 emissions projections and related energy price projections to 2020. CoalPro has serious reservations
about these projections and believes that they are very significantly understated for all fuels. CoalPro will
be commenting separately on these projections in relation to the EUETS Phase II consultation.

Investment in low-carbon coal technology oVers a way forward which will both address carbon emissions
and enable the UK to continue to make use of abundant world and the UK’s own significant coal reserves.
Initially this will require investment in higher eYciency coal plant, either by the application of supercritical
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boiler technology to pulverized fuel plant (new or retrofit) or by new integrated gasification combined cycle
(IGCC) plant. When combined with up to 20% of biomass in the fuel stock and feed water heating, these
technologies can reduce carbon emissions from coal-fired plant to levels close to those from combined cycle
gas turbine plant.

Continued progress in reducing carbon emissions by co-firing with biomass is under threat because of the
reduction in the cap under the Renewables Obligation (RO) with eVect from April 2006. CoalPro recognises
that the Government is reconsidering this but emphasises that a decision is urgent. To maximise potential
in this area, it is also important to resolve the issues associated with oV-site blending of biomass with coal.

The final stage in delivering low-carbon coal technology is to capture the carbon dioxide emissions from
such plants and store them underground in either exhausting oil and gas fields to enhance oil and gas
recovery or in deep saline aquifers. CO2 can be captured from the flue gases at supercritical pulverized fuel
plant, or at the pre-combustion stage at IGCC plants. 85% of CO2 emissions can be abated in this way.
Combined with biomass, the reduction can be even greater. IGCC plants are less well proven but oVer the
additional advantage that removal of the CO2 at the pre-combustion stage provides a stream of hydrogen
that can be used either for electricity generation or, in the longer term, as a replacement motor fuel. It is
imperative to recognise, however, that the cost penalty associated with carbon capture and storage (CCS)
means that investment in higher eYciency coal plant is a pre-requisite.

It may be that with the present relativity between coal and gas prices, investment in higher eYciency coal
plant is competitive with new gas plant. Investors are unlikely to commit, however, in the absence of longer-
term certainty. The most pressing problem is to provide regulatory certainty and, in particular, to make
available long term carbon allowances beyond phase 2 of the European Union Emissions Trading Scheme
(EUETS) which itself has yet to be finalised and which will only extend to 2012.

The German government has made available carbon allowances for up to 18 years. This has stimulated
investment in higher eYciency coal plant and a number of projects are now proceeding. A similar regime in
the UK may well bring forward investment. CoalPro urges the Government to introduce such a regime.

Additional instruments may be necessary to stimulate investment in CCS, whether from coal or gas plant.
Whilst all the individual elements of the technology have been proven to some degree, there remain risks
associated with combining them and Government assistance for a small number of demonstration plants,
involving both coal and gas, may be necessary. The £35 million available under the CATS strategy is unlikely
to be suYcient. CoalPro asks the Government to provide additional assistance for demonstration CCS
plants.

Large-scale deployment of CCS technology is by definition not economic compared with conventional
fossil fuel generation technologies. It will require further policy instruments. In addition to the long-term
carbon allowances proposed above, mechanisms such as a replacement or extension of the Renewables
Obligation to a low-carbon obligation, or contracts with Government to provide a floor price for carbon
will be necessary.

Development of low-carbon coal technology as set out above will minimise carbon emissions whilst
avoiding the risks of over dependence on gas. All low-carbon technologies will be relatively expensive and
it is not the place of this response to discuss the costs of the various alternatives, which are both subjective
and site-specific. However, general indications are that low-carbon coal technology is broadly competitive.
It thus oVers secure, clean and aVordable energy for the long-term.

CoalPro therefore proposes the following policy agenda in relation to UK electricity generation:

— Reversal of the reduction under the RO of the cap on co-firing of coal with biomass.

— Resolution of the issues associated with oV-site blending of coal and biomass.

— Provision of long-term carbon allowances to stimulate investment in higher eYciency coal-fired
generation.

— Government assistance for carbon capture and storage demonstration plants.

— Extension of the RO to a low-carbon obligation or a mechanism to provide a floor price for
carbon, to enable large-scale deployment of low carbon coal technology and CCS.

Future of UK Coal Production

World coal reserves are abundant. It is less well appreciated that the UK still has several hundred million
tonnes of coal reserves that can be economically extracted at costs which CoalPro believes will be
competitive with the long run average of delivered world coal prices. CoalPro’s concerns about DTI’s
projections of long run international coal prices are referred to above. The amount of coal-fired generation
capacity that will be fitted with FGD means that there are no issues associated with the acceptability of
indigenous production.

Coal oVers numerous security of supply and price advantages compared with reliance on imported gas
including the ability to stock large quantities. These advantages will be enhanced by including within the
coal supply mix a significant proportion of indigenous production. Coal supplied from the UK oVers
security against the volatility of international coal prices, freight rates and exchange rates and a reliance on
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limited port capacity. Strains on a congested railway system are reduced. The network infrastructure issues
referred to on p 55 of the consultation document also apply to coal. Furthermore, some of the proposed
investment in upgrading this rail and port infrastructure could be deferred or even eliminated completely.
Imported coal also relies on extensive infrastructure in the supplying countries, the full economic costs of
which in the case of Russia are not yet reflected in pricing, and results in increased transport-related carbon
and sulphur emissions.

The main impediment to maintaining and increasing UK coal output is access to the significant reserve
base at both deep and surface mines. Deep mines require periodic injections of capital to access new areas
of reserves without which they will close prematurely. The necessary investment will not be forthcoming if
coal supply contracts are short term and subject to the vagaries of international prices. Within the past three
years these have varied from $30 per tonne up to $80 per tonne and back to about $60 per tonne delivered to
North West Europe. Such a commercial environment is not “bankable” for such long-term capital intensive
operations.

CoalPro urges the electricity generating industry and the UK Government to consider developing a
framework which will enable longer term coal contracts to be agreed at prices which smooth out the
volatility of international markets and which recognise the additional security advantages of indigenous
production. Investment will then be forthcoming. In addition, CoalPro believes government should consider
tax credits or similar mechanisms to encourage generators to burn indigenous fuels at times when these are
disadvantaged because of temporary low world prices.

The UK has several hundred million tonnes of coal reserves that could be extracted by surface mines. The
greatest impediment to production is the diYculty in obtaining planning permission. Planning guidelines in
England apply a presumption against approval for surface coal extraction unless strict conditions are met.
No such presumption applies to any other form of development and specifically any other mineral
extraction. It is illogical, discriminatory and absurd at a time when indigenous fossil fuel production is
declining.

This presumption against has recently been introduced in Scotland. At the same time, the new Scottish
guidelines introduced a 500 buVer zone as opposed to the 200 that applies to some other
minerals. This will sterilise large areas of reserves and eliminate a number of potential sites completely. Draft
planning guidelines in Wales propose a 350 buVer zone which will have the same eVect. Arbitrary
fixed buVer zones are not based on any objective criteria and should be replaced by ones which are assessed
on site-specific criteria for each application.

CoalPro also believes that a number of mineral planning authorities in England are not taking proper
account of the planning considerations that enable the presumption against to be overcome. There are other
sterilisation issues where applications to extract coal are refused, only for the site to be subsequently
developed, or where coal extraction in conjunction with a wider development is refused. This is the antithesis
of sustainability.

This competitive ratcheting up of requirements across the devolved administrations and amongst mineral
planning authorities is strangling surface coal production and is wholly irresponsible against a background
of restricted and expensive energy supplies. Surface coal production has fallen from 18 million tonnes a year
to 10 million tonnes a year over the past decade. CoalPro urges the Government to remove the presumption
against, to replace arbitrary buVer zones with ones assessed on site-specific criteria, to ensure that mineral
planning authorities properly apply planning guidance and to ensure, on energy policy grounds, that a
similar regime applies throughout the UK.

Planning guidelines for some other minerals require a landbank of future permissions to be maintained
so that the nation’s need for essential materials can be met. There is a market for coal in the UK substantially
in excess of indigenous production and import capacity for internationally sourced coal is tight. Over the
past winter, coal-fired generation provided over 50% of UK electricity and indigenous coal was a major
component of supply. Without this level of generation, electricity supply diYculties would almost certainly
have occurred. There is therefore a demonstrable need for indigenous coal production which should be
taken into account as a material consideration when applications for surface mines are considered. CoalPro
urges the Government to adjust planning guidelines accordingly and ensure that this applies across the UK.

If an adequate landbank of permissions can be built up, surface coal production could be increased to
15 million tonnes a year providing invaluable additional indigenous energy production at a time of
constrained and expensive imported supplies. A landbank of permissions would provide a strategic reserve
of coal in the ground which could be used to supplement indigenous energy production as required.

Surface mines are also subject to Government imposed cost pressures that do not apply to the UK’s
international competitors. Recent increases in the duty on oV-road diesel have increased costs significantly.
The level of duty is well above the European minimum and does not apply to non-European competitors.
When considered in conjunction with the climate change levy, this amounts to double taxation. Gas oil used
for electricity generation is exempt for this reason. CoalPro asks the Government to apply a similar
exemption for diesel used in the production of coal, virtually all of which is used for electricity generation.

Indigenous coal production also oVers other substantial economic benefits in terms of employment, tax
revenues and the balance of payments. These benefits will be lost if access to the UK’s coal reserves continues
to be impeded. Any further reductions in employment risks losing the industry’s skills base.

metre metre 

metre 
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In this context, the EU State Aids regime is designed, inter alia, to maintain and secure access to reserves.
CoalPro recommends that the various options available under the regime should be retained over the
long-term.

CoalPro therefore proposes the following policy agenda in relation to UK coal production:

— Development of a commercial environment for the UK’s deep mines which provides long-term
contracts at prices which smooth out the vagaries of international coal prices in order to encourage
investment to access new reserves.

— Consider tax credits or similar mechanisms to encourage generators to burn indigenous fuels at
times when these are disadvantaged by temporary low world prices.

— Remove the presumption against surface coal mining applications from planning guidance in
England and Scotland.

— Replace arbitrary fixed buVer zones in planning guidance in Scotland and Wales by ones which
are objectively assessed on site-specific criteria.

— Change planning guidance to require the need for coal to be taken into account.

— Ensure on energy policy grounds that planning guidance, adjusted as above, applies throughout
the UK.

— Ensure mineral planning authorities follow guidance and allow surface coal extraction in all cases
where reserves would otherwise be sterilised.

— Exempt coal mining operations from duty on red diesel.

— Retain the options to maintain and secure access to reserves under the EU State Aids regime over
the long-term.

Conclusion

CoalPro commends the above policy agenda for the future of UK electricity generation and UK coal
production to Government. We believe that, if put in place, it will go a long way towards meeting our energy
challenge by securing clean, aVordable energy for the long term.

David Brewer
Director General

29 March 2006

Submission to the Energy Review Team, Department of Trade and Industry

Annex

OUR ENERGY CHALLENGE—SECURING CLEAN, AFFORDABLE ENERGY FOR THE
LONG-TERM

The Confederation of UK Coal Producers (CoalPro) represents member companies who produce over
90% of UK coal production. CoalPro is not opposed to the development of any other form of energy.
CoalPro is pro-coal.

CoalPro believes in a balanced energy policy and is opposed to over-reliance on any single form of energy.
In particular, CoalPro is concerned that within the next 20 years, the UK will be dependent on gas for well
over half of its electricity generation and that up to 90% of that gas will have to be imported.

CoalPro’s main response is set out in a covering letter to this Annex. It sets out the issues for the future of
electricity generation and coal production in the UK, and makes certain policy proposals in relation to both.

CoalPro’s comments on the individual questions on which the consultation document seeks responses are
set out below in this Annex. These comments are restricted to those issues on which CoalPro is competent
to comment.

Q.1 What more could the Government do on the demand or supply side to ensure that the UK’s long-term goal
of reducing carbon emissions is met?

On the demand side, much is made of the possibilities of energy eYciency and changes in behaviour. The
objectives are laudable but CoalPro counsels against placing too much hope that they will result in massive
reductions in carbon emissions. If it were that easy, it would have been done by now.

On the supply side, it is clear that, even with the enormous eVort and expense required to develop
renewables and microgeneration, and even with similar eVort and expense to develop a replacement
programme of nuclear power stations, the UK will be dependent on fossil fuels for 60% or more of its overall
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energy requirements for perhaps several decades. It follows from this that the UK’s long-term goal of
reducing carbon emissions by 60% by 2050 cannot be met unless the abatement of such emissions from the
consumption of fossil fuels is addressed.

It is equally certain that a technology that is absolutely fundamental to such abatement, and perhaps the
only way to achieve large scale reductions relatively early, is the widespread application of carbon capture
and storage (CCS) at large point sources. A specific developments programme is needed to address this issue
and is dealt with at Q.4 below. Relying solely on fuel switching from coal to gas will be wholly inadequate
and gives rise to major security of supply and price risks (see Q.2 below).

Q.2 With the UK becoming a net energy importer and with big investments to be made over the next twenty
years in generating capacity and networks, what further steps, if any, should the Government take to develop
our market framework for delivering reliable energy supplies? In particular, we invite views on the implications
of increased dependence on gas imports.

Recent events have comprehensibly demonstrated the security of supply and price risks of an increased
dependence on gas imports. In this context, it is important not to make an artificial distinction between
security of supply and price. They are two sides of the same coin in that as security of supply becomes more
fragile, so the price will go up as countries and businesses seek to secure energy supplies. If prices rise to the
extent that businesses have to reduce production, relocate or cease operating, or the fuel poor are left with
inadequate heating, that is the equivalent of losing their supply.

The consultation document rightly refers to the investment taking place in new gas supply infrastructure.
It does not follow that there will be any gas to flow through it and it certainly does not follow that prices
will fall. Similar investment is taking place in North America, the Mediterranean Basin and South and East
Asia. The increased reliance on gas imports risks still being reliant to a degree on the European market
(ultimately Russia) whilst at the same time becoming increasingly reliant on the world market. There is no
guarantee whatsoever that the latter will be any more benign. The recent agreement by Russia to build gas
pipelines to China further highlights the risks. It may always be possible to obtain the gas that we need if
we are prepared to outbid all other players at excessive costs to the economy.

An excessive over-reliance on imported gas can be avoided by reducing the reliance on gas for electricity
generation. Over this winter this has occurred because of the high price of gas relative to coal and coal has
provided over half of the UK’s electricity generation. Over the longer term, the relative abundance of global
coal reserves, including significant UK reserves, compared with the relative paucity of gas reserves, including
declining UK reserves, means that the price diVerential must move inexorably in favour of coal. Recent
announcements on investments in FGD at coal-fired power stations mean that nearly 20GW of coal-fired
power plant has opted in under the LCPD. Allied with life extensions at some nuclear power stations, this
means that capacity at existing generating plant will be up to 10GW greater in 2015 than seemed likely only
a few months ago, thus serving to reduce the medium term dependency on imported gas.

There remains the risk, however, that the low initial capital costs of gas plant mean that, in an uncertain
world, investment in new capacity will be gas-fired. CoalPro recognises the diYculty of intervening in the
market to “fix” shares for generation from particular fuels. There may however be merit on security of
supply grounds for government to maintain a watching brief to ensure that generation capacity based on
particular fuels does not fall below a certain minimum. Market forces can then determine the actual fuel mix.

The Government can improve the market framework to reduce the reliance on gas in two respects. First,
under the EUETS, for Phase 2 and beyond, the Government can grant carbon allowances for new plant
which are fuel and technology specific. Second, the Government can guarantee long-term carbon allowances
for new, higher eYciency plant on the German model. In Germany, allowances have been guaranteed for
up to 18 years and this has stimulated significant investment in higher-eYciency coal-fired plant.

Minimising the dependence on imported gas means relying more on coal. World coal reserves are
abundant. It is less well appreciated that the UK still has several hundred million tonnes of coal reserves
that can be economically extracted at costs which CoalPro believes will be competitive with the long run
average of delivered world coal prices. The amount of coal-fired generation capacity that will be fitted with
FGD means that there are no issues associated with the acceptability of indigenous production.

Coal oVers numerous security of supply and price advantages compared with reliance on imported gas
including the ability to stock large quantities. These advantages will be enhanced by including within the
coal supply mix a significant proportion of indigenous production. Coal supplied from the UK oVers
security against the volatility of international coal prices, freight rates and exchange rates and a reliance on
limited port capacity. Strains on a congested railway system are reduced. The network infrastructure issues
referred to on p 55 of the consultation document also apply to coal. Imported coal also relies on extensive
infrastructure in the supplying countries, the full economic costs of which in the case of Russia are not yet
reflected in pricing, and results in increased transport-related carbon and sulphur emissions.

The main impediment to maintaining and increasing UK coal output is access to the significant reserve
base at both deep and surface mines. Deep mines require periodic injections of capital to access new areas
of reserves without which they will close prematurely. The necessary investment will not be forthcoming if
coal supply contracts are short term and subject to the vagaries of international prices. Within the past three
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years these have varied from $30 per tonne up to $80 per tonne and back to about $60 per tonne delivered to
North West Europe. Such a commercial environment is not “bankable” for such long-term capital intensive
operations.

CoalPro urges the electricity generating industry and the UK Government to consider developing a
framework which will enable longer term coal contracts to be agreed at prices which smooth out the
volatility of international markets and which recognise the additional security advantages of indigenous
production. Investment will then be forthcoming. In addition, CoalPro believes government should consider
tax credits or similar mechanisms to encourage generators to burn indigenous fuels at times when these are
disadvantaged because of temporary low world prices.

The UK has several hundred million tonnes of coal reserves that could be extracted by surface mines. The
greatest impediment to production is the diYculty in obtaining planning permission. Planning guidelines in
England apply a presumption against approval for surface coal extraction unless strict conditions are met.
No such presumption applies to any other form of development and specifically any other mineral
extraction. It is illogical, discriminatory and absurd at a time when indigenous fossil fuel production is
declining.

CoalPro also believes that a number of mineral planning authorities in England are not taking proper
account of the planning considerations that enable the presumption against to be overcome. There are other
sterilisation issues where applications to extract coal are refused, only for the site to be subsequently
developed, or where coal extraction in conjunction with a wider development is refused. This is the antithesis
of sustainability.

This competitive ratcheting up of requirements across the devolved administrations and amongst mineral
planning authorities is strangling surface coal production and is wholly irresponsible against a background
of restricted and expensive energy supplies. Surface coal production has fallen from 18 million tonnes a year
to 10 million tonnes a year over the past decade. CoalPro urges the Government to remove the presumption
against, to replace arbitrary buVer zones with ones assessed on site-specific criteria, to ensure that mineral
planning authorities properly apply planning guidance and to ensure, on energy policy grounds, that a
similar regime applies throughout the UK.

Planning guidelines for some other minerals require a landbank of future permissions to be maintained
so that the nation’s need for essential materials can be met. There is a market for coal in the UK substantially
in excess of indigenous production and import capacity for internationally sourced coal is tight. Over the
past winter, coal-fired generation provided over 50% of UK electricity and indigenous coal was a major
component of supply. Without this level of generation, electricity supply diYculties would almost certainly
have occurred. There is therefore a demonstrable need for indigenous coal production which should be
taken into account as a material consideration when applications for surface mines are considered. CoalPro
urges the Government to adjust planning guidelines accordingly and ensure that this applies across the UK.

If an adequate landbank of permissions can be built up, surface coal production could be increased to
15m tonnes a year providing invaluable additional indigenous energy production at a time of constrained
an expensive imported supplies. A landbank of permissions would provide a strategic reserve of coal in the
ground which could be used to supplement indigenous energy production as required.

Surface mines are also subject to Government imposed cost pressures that do not apply to the UK’s
international competitors. Recent increases in the duty on oV-road diesel have increased costs significantly.
The level of duty is well above the European minimum and does not apply to non-European competitors.
When considered in conjunction with the climate change levy, this amounts to double taxation. Gas oil used
for electricity generation is exempt for this reason. CoalPro asks the Government to apply a similar
exemption for diesel used in the production of coal, virtually all of which is used for electricity generation.

Indigenous coal production also oVers other substantial economic benefits in terms of employment, tax
revenues and the balance of payments. These benefits will be lost if access to the UK’s coal reserves continues
to be impeded. Any further reductions in employment risks losing the industry’s skills base.

In this context, the EU State Aids regime is designed, inter alia to maintain and secure access to reserves.
CoalPro recommends that the various options available under the regime should be retained over the
long-term.

CoalPro therefore proposes the following policy agenda in relation to UK coal production:

— Development of a commercial environment for the UK’s deep mines which provides long-term
contracts at prices which smooth out the vagaries of international coal prices in order to encourage
investment to access new reserves.

— Consider tax credits or similar mechanisms to encourage generators to burn indigenous fuels at
times when these are disadvantaged by temporary low world prices.

This presumption against has recently been introduced in Scotland. At the same time, the new Scottish
guidelines introduced a 500 buVer zone as opposed to the 200 that applies to some other
minerals. This will sterilise large areas of reserves and eliminate a number of potential sites completely. Draft
planning guidelines in Wales propose a 350 buVer zone which will have the same eVect. Arbitrary
fixed buVer zones are not based on any objective criteria and should be replaced by ones which are assessed
on site-specific criteria for each application.

metre metre 

metre 
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— Remove the presumption against surface coal mining applications from planning guidance in
England and Scotland.

— Replace arbitrary fixed buVer zones in planning guidance in Scotland and Wales by ones which
are objectively assessed on site-specific criteria.

— Change planning guidance to require the need for coal to be taken into account.

— Ensure on energy policy grounds that planning guidance, adjusted as above, applies throughout
the UK.

— Ensure mineral planning authorities follow guidance and allow surface coal extraction in all cases
where reserves would otherwise be sterilised.

— Exempt coal mining operations from duty on red diesel.

— Retain the options to maintain and secure access to reserves under the EU State Aids regime over
the long-term.

Q.3 The Energy White Paper left open the options of nuclear new build. 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 Government address them?

CoalPro believes in a balanced energy policy and is not opposed to a programme of nuclear new build to
replace stations as they close. It would, however, be imprudent to regard nuclear new build as a “silver
bullet” solution, just as it would be imprudent to place excessive reliance on any other technology or fuel
source.

CoalPro is not competent to comment on the detailed issues associated with new build, including long-
term liabilities and waste management. There will be many other bodies who will profess to be able to do
so. CoalPro urges Government to aVord them a healthy degree of scepticism.

It is clear, however, that new build will not take place without supporting market mechanisms. Amongst
these will need to be some form of Government guarantee associated with long-term liabilities.

Q.4 Are there particular considerations that should apply to carbon abatement and other low-carbon
technologies?

CoalPro is not opposed to the development of any particular carbon abatement or low-carbon technology
but urges Government to avoid excessive reliance on intermittent renewable sources that are inflexible and
cannot meet peaks in electricity demand. The enormous costs associated with some of the more exotic
renewable technologies, such as marine technologies, may oVer more reliability but will do nothing for
aVordability.

CoalPro is not competent to comment in detail on most of these technologies and the response is therefore
restricted to low carbon coal technologies.

Investment in low-carbon coal technology oVers a way forward which will both address carbon emissions
and enable the UK to continue to make use of abundant world and the UK’s own significant coal reserves.
Initially this will require investment in higher eYciency coal plant, either by the application of supercritical
boiler technology to pulverized fuel plant (new or retrofit) or by new integrated gasification combined cycle
(IGCC) plant. When combined with up to 20% of biomass in the fuel stock and feed water heating, these
technologies can reduce carbon emissions from coal-fired plant to levels close to those from combined cycle
gas turbine plant.

Continued progress in reducing carbon emissions by co-firing with biomass is under threat because of the
reduction in the cap under the Renewables Obligation (RO) with eVect from April 2006. CoalPro recognises
that the Government is reconsidering this but emphasises that a decision is urgent. To maximise potential
in this area, it is also important to resolve the issues associated with oV-site blending of biomass with coal.

The final stage in delivering low-carbon coal technology is to capture the carbon dioxide emissions from
such plants and store them underground in either exhausting oil and gas fields to enhance oil and gas
recovery or in deep saline aquifers. CO2 can be captured from the flue gases at supercritical pulverized fuel
plant, or at the pre-combustion stage at IGCC plants. 85% of CO2 emissions can be abated in this way.
Combined with biomass, the reduction can be even greater. IGCC plants are less well proven but oVer the
additional advantage that removal of the CO2 at the pre-combustion stage provides a stream of hydrogen
that can be used either for electricity generation or, in the longer term, as a replacement motor fuel. It is
imperative to recognise, however, that the cost penalty associated with carbon capture and storage (CCS)
means that investment in higher eYciency coal plant is a prerequisite.

It may be that with the present relativity between coal and gas prices, investment in higher eYciency coal
plant is competitive with new gas plant. Investors are unlikely to commit, however, in the absence of longer-
term certainty. The most pressing problem is to provide regulatory certainty and, in particular, to make
available long term carbon allowances beyond phase 2 of the European Union Emissions Trading Scheme
(EUETS) which itself has yet to be finalised and which will only extend to 2012.
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The German government has made available carbon allowances for up to 18 years. This has stimulated
investment in higher eYciency coal plant and a number of projects are now proceeding. A similar regime in
the UK may well bring forward investment. CoalPro urges the Government to introduce such a regime.

Additional instruments may be necessary to stimulate investment in CCS, whether from coal or gas plant.
Whilst all the individual elements of the technology have been proven to some degree, there remain risks
associated with combining them and Government assistance for a small number of demonstration plants,
involving both coal and gas, may be necessary. The £35 million available under the CATS strategy is unlikely
to be suYcient. CoalPro asks the Government to provide additional assistance for demonstration CCS
plants.

Large-scale deployment of CCS technology is by definition not economic compared with conventional
fossil fuel generation technologies. It will require further policy instruments. In addition to the long-term
carbon allowances proposed above, mechanisms such as a replacement or extension of the Renewables
Obligation to a low-carbon obligation, or contracts with Government to provide a floor price for carbon
will be necessary.

Development of low-carbon coal technology as set out above will minimise carbon emissions whilst
avoiding the risks of over dependence on gas. All low-carbon technologies will be relatively expensive and
it is not the place of this response to discuss the costs of the various alternatives, which are both subjective
and site-specific. However, general indications are that low-carbon coal technology is broadly competitive.
It thus oVers secure, clean and aVordable energy for the long-term.

CoalPro therefore proposes the following policy agenda in relation to UK electricity generation:

— Reversal of the reduction under the RO of the cap on co-firing of coal with biomass.

— Resolution of the issues associated with oV-site blending of coal and biomass.

— Provision of long-term carbon allowances to stimulate investment in higher eYciency coal-fired
generation.

— Government assistance for carbon capture and storage demonstration plants.

— Extension of the RO to a low-carbon obligation or a mechanism to provide a floor price for
carbon, to enable large-scale deployment of low carbon coal technology and CCS.

Q.5 What further steps should be taken towards meeting the Government’s goals for ensuring that every home
is adequately and aVordably heated?

In general terms, the continuing availability of diverse and secure sources of energy, including fuels for
electricity generation, is an essential pre-requisite for ensuring adequate and aVordable home heating.

No doubt, an extension of energy eYciency measures across the housing stock, including through building
regulations, can make an important contribution. It would be a mistake, however, to place excessive reliance
on such measures. If it were that easy, it would have been done by now.

There is one area in which the new Building Regulations act against both the alleviation of fuel poverty,
and a reduction in carbon emissions. Customers are being driven away from solid fuel as a matter of policy.
They are eVectively being prevented from choosing solid fuel and are thus forced to use more expensive oil,
gas or electricity. Customers who at present use these more expensive fuels are being prevented from
switching to cheaper solid fuels. Given constrained gas supplies, this is also causing security of supply
concerns.

As many solid fuel appliances are designed to be multi-fuel and also burn logs or wood products of various
kinds, this is also acting to prevent a net reduction in carbon emissions. Customers burning gas are being
prevented by the Building Regulations from switching to a cheaper alternative which would also result in a
net reduction in carbon emissions.

CoalPro recommends that Government urgently reviews the way the Building Regulations operate and
are being applied to ensure customers are able to have a free choice to seek the lowest cost alternative.

The consultation document also invites comments on certain other issues.

(i) The long term potential of energy eYciency increases in the transport, residential, business and public
sectors, and how best to achieve that potential.

CoalPro has only one point to make under this topic. There must be a net carbon footprint gain
if a higher tonnage of more accessible, easily transported indigenous coal is burned by UK
generators.

(ii) Implications in the medium and long term for the transmission networks of significant new build in
gas and electricity generation infrastructure.

CoalPro is not competent to comment on gas and electricity infrastructure issues but wishes to
point out that there are also issues associated with the railway infrastructure.

A greater reliance on indigenous coal as opposed to imports would reduce strains on a congested
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railway network, associated maintenance costs and port capacity. Furthermore, some of the
proposed investment in upgrading this infrastructure could be deferred or even eliminated
completely.

(iii) Opportunities for more joint working with other countries on our energy policy goals.

This is essential if the concentration of CO2 in the atmosphere is to be stabilised and ultimately
reduced. Whatever eVorts are involved in reducing CO2 emissions in the UK, and the costs of so
doing, will come to nought if progress is not also made elsewhere, and particularly in the
developing economies. Technology transfer will be essential, but will only happen if the
technologies are first developed and demonstrated to be eVective. As carbon capture and
sequestration may be the only technology capable of eVecting large emissions reductions from the
rapidly increasing amount of coal-fired generating plant in the developing world, it is incumbent
on developed countries, including the UK, to demonstrate that this type of technology can work to
the point where multiple large scale commercial applications are possible. CoalPro has commented
elsewhere in this response on what needs to be done on CCS to get to this point.

At the same time there are opportunities for an appropriate “division of labour” and hence also
costs amongst the developed economies. In particular, CoalPro points out the work now beginning
in the US FutureGen project.

These propects for joint working also provide great opportunities for the UK economy in design,
engineering and contract work.

(iv) Potential measures to help bring forward technologies to replace fossil fuels in transport and heat
generation in the medium and long term.

CoalPro supports measures to increase the availability of biofuels for motor transport and small
scale microgeneration/CHP installations for domestic and local heating needs, but is not
competent to comment further on these.

Perhaps the greatest opportunity to achieve reductions in carbon emissions from these sectors lies
in the potential for using hydrogen as a motor fuel. Two routes have been put forward for
producing hydrogen—from fossil fuels and by electrolysis. The latter is proposed by supporters of
renewables such that electricity generated by renewables is then used for the electrolysis of water
to produce hydrogen. The energy requirements of electrolysis are enormous and this route is likely
to be horrendously expensive.

A much more promising route is from fossil fuels. When combined with carbon capture and
storage, this oVers a low carbon route at reasonable cost for both electricity generation and
transport. With gas likely to be both expensive and subject to supply constraints, coal will be at
least an equally suitable and economic source. Production of hydrogen from coal requires
gasification of coal in the first instance and pre-combustion capture and sequestration of CO2. The
resultant gas, essentially hydrogen, can then be used either to generate electricity or as a transport
fuel. IGCC technology is thus required for electricity generation.

Elsewhere in this response, the case is made for higher eYciency electricity generation from coal.
Supercritical boiler technology associated with post-combustion CCS is one alternative but the
greater long-term potential lies in the deployment of IGCC technology with pre-combustion CCS
and the associated production of hydrogen.

UK COAL SUPPLY AND DEMAND BALANCE

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Consumption (million tonnes)
Total 71 63 63 56 59 64 59 62 61 62
Power Stations 55 47 49 42 47 52 49 53 51 52
Production (million tonnes)
Total 50 48 41 37 31 32 30 28 25 21
Deep 32 30 26 21 17 17 16 16 13 10
Opencast 16 17 14 15 13 14 13 12 12 10
Other 2 1 1 1 1 1 1 1
Imports (million tonnes) 18 20 21 20 23 36 29 32 36 43

It follows that a presumption against indigenous coal production is a presumption in favour of imports.
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Year Total England Scotland Wales

OPENCAST OUTPUT (’000 TONNES)
1996–97 16,225 8,379 5,585 2,261
1997–98 16,288 8,206 6,332 1,750
1998–99 14,964 7,034 6,422 1,508
1999–00 14,929 6,165 7,224 1,540
2000–01 13,253 4,774 7,078 1,401
2001–02 14,473 5,113 8,186 1,174
2002–03 13,097 4,953 7,074 1,070
2003–04 11,627 3,674 6,776 1,177
2004–05 11,778 2,720 7,632 1,426
2005–06 10,153 1,204 7,739 1,210

PLANNING APPROVALS (’000 TONNES)
2001–02 2,355
2002–03 2,727
2003–04 1,270
2004–05 24
2005–06 1,711

WINTER COAL BURN AT POWER STATIONS

2004–05 2005–06
m tonnes m tonnes

December 5.5 6.7
January 5.3 6.6
February 5.4 6.0
March 5.6 6.5

At times, in the 2005–06 winter, coal-fired power stations were providing over 50% of UK electricity
demand.

APPENDIX 16

Memorandum by EDF Energy

About EDF Energy

EDF Energy is one of the UK’s largest energy companies. We are a vertically integrated company with
a balanced portfolio of business throughout the energy chain—from generation through to supply. Most
pertinent to this inquiry:

— We are the 5th largest electricity generator in the UK. We own and operate an 800MW CCGT
(combined cycle gas turbine) power station at Sutton Bridge and 4 GW of coal-fired generation
assets that are currently being fitted with Flue Gas Desulphurisation equipment, as well as CHP
and renewable generation assets.

— EDF Energy is a major supplier of gas and electricity, with over five million electricity and gas
customer accounts throughout the UK, supplied through our retail brands EDF Energy, London
Energy, Seeboard Energy and SWEB Energy.

— We own and operate the electricity distribution networks serving London, the East and South East
of England, which means that around one quarter of the UK population relies on our distribution
networks for their electricity. This makes EDF Energy the largest electricity distribution network
operator in the UK.

— We are a major owner and provider of private electricity infrastructures in the UK including those
for the major London airports, the London Underground, the channel tunnel rail link, the
Docklands Light Railway and Canary Wharf. We are also a partner in the Metronet consortium.

— We are part of EDF Group, a leading European utility and a world leader in nuclear generation.

EDF Energy is committed to finding the right balance between providing sustainable financial returns
and investment. EDF Energy is pleased to have the opportunity to contribute to the Trade and Industry
Committee’s inquiry into the government’s Energy Review.
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Inquiry Question 1

Particular Considerations that Should Apply to Nuclear New Build

EDF Energy welcomes the government’s Energy Review and supports the need to put in place an energy
policy that tackles climate change while ensuring secure energy supplies and aVordable prices. We believe
that as part of a diverse energy mix the construction of new nuclear power stations in the UK, particularly
in view of the forthcoming closure of existing nuclear power stations, should be part of the solution to the
challenges of reducing CO2 emissions, increasing security of supply and limiting energy price volatility.

There are a number of issues that need to be addressed and particular considerations that apply to new
nuclear build. Our view of what these are and how they can be addressed is outlined below.

Nuclear Could Contribute Significantly to Reducing Carbon Emissions

1.1 CCGT is currently the preferred technology for replacing decommissioned generation capacity,
because of low risk, short construction time and low capital investment. However, if this dominant
technology continues to be deployed, the government may not meet its carbon reduction targets.

1.2 Nuclear power, through its whole life cycle, does entail some carbon emissions as the energy required
to construct, fuel and decommission a nuclear plant may be sourced from fossil fuel generation. However,
if one compares the CO2 emissions produced on average during the complete life cycle of a nuclear plant
with the emissions produced by fossil fuel plants, the emissions, as reported by the OECD Nuclear Energy
Agency, are from 11 to 22 gCO2/kWhe for nuclear against 385 gCO2/kWhe for natural gas plants and
755 gCO2/kWhe for coal fired plants.

1.3 As a result, replacing 10 GW of the UK’s current nuclear capacity with CCGTs would result in a 4%
increase in carbon dioxide emissions from 1990 levels.

Uranium Resources are Sufficient to Secure the Supply of Nuclear Fuel for Long Periods

1.4 The present reserves of oil, gas and coal would allow, at the present rate of consumption in the world,
consumption for about another 41 years, 67 years and 164 years respectively. These figures are rough
estimates but world consumption is continuously increasing.

1.5 However, there is a consensus that oil scarcity might become a problem within 30 years, and that gas
reserves might not last as long as foreseen, since consumption could increase faster than expected and gas
could be used as a substitute for oil to provide liquid fuels. Coal is plentiful and well distributed around the
world, but coal when burned is also the worst CO2 emitter and in addition requires additional treatment to
minimise sulphur and dust emissions.

1.6 With the present world nuclear fleet and standard fuel cycle, uranium reserves would sustain nuclear
generation for about 85 years if using only well known reserves at a price below 130 $/kgU, or for about 270
years if using all known resources. The next generation of reactors, known as Generation 4, with fast breeder
reactors, will allow these periods to be extended to several thousand years.

The Regulatory Framework Needs to be Clarified to Facilitate Private Investment in Nuclear

1.7 The government will be more likely to meet its policy objectives at minimum economic cost if it
reduces regulatory barriers to the implementation of as many alternative low carbon technologies as possible
and provides a stable long term policy framework, so that industry can make informed investment decisions
from the maximum number of options at any one time.

The Planning and Licensing Process Needs to be Clarified

1.8 If the electricity supply industry is to develop and construct a programme of new nuclear power
stations, there needs to be a process that:

— Produces a clear statement of energy policy with broad political support that explicitly
acknowledges the contribution nuclear power can make to an economically sustainable low-
carbon diversified energy mix;

— Provides for an appropriate degree of public participation in the consideration of the generic issues
of new nuclear construction such that these issues do not have to be re-examined as part of the
planning process for each potential site;

— Enables the site specific issues alone to be the focus of the planning process for each potential site;

— Results in the granting of the necessary licences, authorisations and consents within predictable
timescales and in a manner that progressively reduces regulatory and project risk;
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— Encourages competition by pre-licensing standard international designs with the minimum of
modification for the UK market and allowing final selection of a site-specific design to be as close
to the investment decision as possible; and

— Enables the decision to proceed with construction to be taken only when all significant design
related consents, authorisations and approvals are in place.

1.9 Practical steps have to be taken to provide such a process, and in particular:

— All key approvals should be granted before the first plant order is placed;

— The preparation of a Strategic Environmental Assessment by the government for a new nuclear
programme will be an opportunity to consult with stakeholders, reassure the public, and document
the generic environmental impact of such a programme, and will allow the early identification of
potential sites;

— The Nuclear Installations Inspectorate (NII) should be asked to assess a number of reactor
designs. A procedure for pre-licensing that would allow a group of prospective licensees to come
together at an early stage to present suitable designs for NII assessment should be favoured. A
licensee will emerge from this group later, for the formal licensing application for a particular
project;

— In addition to the pre-licensing assessment of the plant design, the NII should proceed separately
to a pre-licensing assessment of potential sites;

— The NII pre-licensing and licensing arrangements should include opportunities for public
consultations. This should mean, at the time of the Section 36 consenting process, that the public
inquiry can focus primarily on local issues;

— The NII should be encouraged to review the European Utilities Requirements for alignment with
its Safety Assessment Principles, and to take advantage of reviews conducted abroad by other
safety authorities to speed up its own assessments; and

— There is a need for strong co-ordination across government departments of the inputs that will
need to be made to the diVerent parts of the process.

We believe that these measures are necessary in order to secure a long term regulatory framework, to
render the process time controllable and to attract long term investors.

Site Availability Will Need to be Addressed

1.10 For reasons of practicality and public acceptance, it is likely that the present nuclear sites would be
the most appropriate for the development of new nuclear plants. A first assessment indicates that there is
probably enough room across these sites as a whole to install a nuclear programme of 10 GW. However,
appropriate arrangements will have to be made by the government to render this feasible.

1.11 Given that with new reactor designs accidental radioactive releases would be much lower than from
the past designs, it should be possible for these new third generation reactors to be authorised on all existing
nuclear sites.

1.12 On nuclear sites where plant decommissioning is in progress, all measures should be taken to avoid
the dismantling of facilities, including overhead lines, and nothing should be done to prevent their re-use.

1.13 The government should make arrangements to ensure the sites are made available to investors at
fair market value.

Insurance for Nuclear Accidents Needs to be Confirmed

1.14 Owners of new nuclear plant will require comfort that the existing limits on third party liability (the
monetary limit is expected to be raised to ƒ700 million in 2006) will continue to be applicable. The insurance
market appears to have capacity to cover most risks within the proposed limits post 2006, although debate
on some detailed issues is continuing.

Nuclear Power Plant Decommissioning and Dismantling—A Mature Industry

1.15 Decommissioning and Dismantling (D&D) is a normal phase in the life cycle of any type of power
plant, the costs of which would be forecasted and accounted for at the design phase.

1.16 D&D of nuclear power plants is now a mature activity in a competitive market place, since tools and
techniques exist, are accurately costed and are in use world-wide to perform this activity eYciently. There
are two approaches in use—immediate direct dismantling, and safe enclosure, followed by dismantling.

1.17 Decommissioning is being performed successfully under the responsibility of the operator (such as
EDF in France) or under the responsibility of a dedicated government agency (such as the Nuclear
Decommissioning Authority in the UK).
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1.18 Future reactors will be easier to decommission, because decommissioning is being taken into
account to a greater extent than previously as part of the design process. This, and the nature of the newer
designs, means that their D&D will produce much smaller volumes of waste. It should be noted that D&D
activities do not produce high-level activity waste but rather quantities of low-level or very low-level
activity waste.

1.19 Key success factors are:

— An eYcient, appropriate, controlling organisation. The model generally applied is that the
operators and government have arranged this, in agreement with the relevant authorities.

— Funding availability. Similarly, the operators recognise that they will be responsible for providing
the funding, under a regime to be agreed with government, as described below. Regimes exist
already in other countries that could be used as models.

— A clear licensing process. This is a crucial area that government can facilitate.

— Defined routes for D&D waste. Once produced by the D&D process, depending on their specific
origin within the plant, D&D wastes are either radioactive, to be treated just like other radioactive
waste described below, or non-radioactive general building waste. Two-thirds of D&D waste falls
into this latter category. Agreeing the approach and final destination of radioactive waste will be
another crucial area that government should facilitate.

Waste Management Solutions for New Build Reactors

1.20 There is extensive international experience of safely and successfully managing reactor waste; this
experience is not a barrier but a positive asset for the development of nuclear production.

1.21 There is no basic diVerence between waste from existing and future new reactors, but volumes from
a 10GW programme of new reactors would add less than 10% to the total existing radioactive waste in the
UK requiring disposal.

1.22 Technology already exists, which can be deployed today, to manage high-level waste and spent fuel
from nuclear reactors in two distinct ways.

— Fuel can be reprocessed. Potentially re-useable materials (plutonium, uranium) are segregated and
are recycled for energy needs, using MOx fuel. This approach is currently being followed in France
and Japan and it has been used in other countries in Europe (Germany, Belgium and Switzerland).
High level waste is vitrified into a solid glass-like matrix to be contained within a stainless steel
drum; this provides storage in passive and safe conditions for decades, within small volumes.

— On-site storage. Alternatively, fuel can be stored in engineering facilities awaiting future
reprocessing or disposal.

1.23 Reprocessing in the UK has generated significant quantities of re-useable materials (plutonium and
uranium), which could be recycled as MOx fuel; some of it is already being recycled in this way. The existing
UK plutonium stockpile represents a valuable energy resource. Two new modern light water reactors could
be fuelled for their full lifetimes using only this plutonium stockpile.

1.24 The picture for low level waste (LLW) is similarly consistent, as all countries with developed nuclear
power programmes are either storing their LLW for near-surface or geological disposal (the choice often
being largely a matter of strategic convenience) or have repositories in operation. France, Japan and the
USA are among the countries that like the UK have major facilities for near-surface disposal of LLW that
have been operating successfully for decades.

1.25 Modern repository designs, such as Drigg, are typically concrete vaults located in shallow
excavations that will be covered over and securely sealed after operations cease. A typical concept for such
repositories is that access to the completed facilities will be kept under institutional control for 300 years,
after which time the emissions of the wastes will have decayed to background levels, such that free access
to the land would be possible.

1.26 Worldwide, about 40 near surface disposal facilities have been safely operating during the past 35
years and an additional 30 facilities are expected to be in operation over the coming 15 years.

1.27 There are already funding models that have been successfully implemented in other countries, such
as recently in Sweden, whereby operators fund the cost of spent fuel management and waste disposal.
Potential UK operators recognise that they will take financial responsibility for this activity, under a regime
to be agreed with government, as described below.

1.28 Society is the ultimate legatee of nuclear waste. Therefore, government must ultimately take title to
the waste. Before taking their final investment decisions, operators will need to agree with government the
timing, title transfer conditions and the methodology to derive the transfer cost.
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Funding Mechanisms for Decommissioning and Waste Management

1.29 There are two fundamental activities to be financed—radioactive waste deposit/disposal and power
plant decommissioning.

1.30 Various financing models have been adopted by diVerent countries—the most recent being that
promoted in Sweden. However, the overarching requirement is that funds are collected in time to cover the
disposal and decommissioning costs as they fall due—this is normally done by way of a payment or levy
based on output produced, and collected from the operators by an entity isolated financially from the
operators. There is either partial or a total control of that entity by the state.

1.31 The contribution rate is either fixed (in the US it is fixed at 1 US dollar/MWh) or revisable according
to a budget estimate. In the latter case the order of contribution rate observed is also about 1 US dollar
(x1 Euro) per MWh.

1.32 A further consideration is to allow for the premature closure, for whatever reason, of one or more
plants. This might mean that the full decommissioning fund would not have been provided. Various
approaches have been adopted, ranging from formal guarantees by the operators to the amalgamation of
the growing decommissioning funds across more than one plant—in order that suYcient for a closure is
available at an early stage.

1.33 The approach to be adopted in the UK would need to be agreed between government and the
operators, before the investment decisions, that would best incentivise investors whilst providing the
safeguards required by all stakeholders.

If this Long Term Framework is Clarified, Private Investors can Seriously Consider Nuclear as a
Competitive Option

1.34 As soon as the regulatory barriers are removed and the procedures clarified, as identified above,
there are realistic scenarios under which new nuclear build is economic when compared with the principal
alternative, new CCGT plant. The main determinants of relative attractiveness, at the time of an investment
decision, are the forecast prices of gas and of carbon emissions, and the expected costs and risks of the large
capital investment required to build a nuclear plant.

1.35 Considering the present trend of gas prices, the serious concern around carbon dioxide emissions,
and progress in nuclear design, the relative attractiveness of nuclear today is being given serious
consideration.

1.36 There are strong indications today that new nuclear would be competitive. The regulatory
framework needs now to be rendered fit for purpose so that implementation by private companies is feasible.

1.37 An important element in this framework is the visibility and predictability of the market price of
carbon. If this is not clear, on the basis of firm, long term international agreements around target emission
reductions and the trading of permits, then government should give serious consideration to creating and
supporting contractual carbon price hedging mechanisms that will facilitate investment in all low carbon
technologies, including nuclear.

Inquiry Question 2

The Implications of Increasing Dependence on Gas Imports

What are reliable energy supplies (security of supply)?

2.1 Security of supply is the expectation by consumers that they will have access when they require it
(physical SoS) to reasonably and predictably priced electricity and gas (economic SoS).

2.2 Economic SoS is the delivery of the required energy at a reasonable price, which is in itself a function
of fuel diversity and fuel price (both its absolute level and its volatility). In terms of economic risks, it is clear
that disproportionate dependence on a single fuel exposes UK electricity consumers to significant financial
risks associated with gas price volatility.

2.3 DiVerent classes of customer require diVerent levels of security of supply. For example, some
industrial and commercial customers may see interruption as an opportunity to earn revenue (or in the
current market framework reduce transportation or transmission costs) through the provision of balancing
services to the system operator or shippers/suppliers. In contrast, domestic customers are likely to view any
supply interruption as a major inconvenience and consequently place a high value on supply continuity.
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Physical Gas Security of Supply

Characteristics

2.4 A number of factors contribute to physical gas security of supply including:

— diverse sources of gas;

— diverse, flexible and reliable infrastructure (import, production, storage, transportation);

— suYcient deliverability to meet peak demand (extreme cold weather);

— suYcient alignment and transparency in market mechanisms (eg cashout regimes) to allow
available gas to flow to markets which require it;

— access to transportation infrastructure to allow available gas to flow to markets which require
it; and

— adequate resilience to cope with infrastructure failure or exceptional weather conditions (spare
capacity/adequate demand response59).

Current Risks and the UK Position

2.5 The key feature of gas security of supply in the coming years is the forecast decline in UKCS
production and increasing reliance on imported gas. The magnitude of imports is forecast to be around 40%
by 2010, 85% by 2015 and 90% by 202060. In the current transitional phase from UKCS self-suYciency to
import dependence UK capacity supply margins are tight. However suYcient import infrastructure is being
constructed by the market (eg LNG terminals at Isle of Grain and Milford Haven, IUK upgrade, BBL and
Langeled pipelines) or is planned, so that forecasts indicate healthy supply capacity margins from known
projects until at least 201261.

2.6 Along with increasing import dependence, concerns have also been raised regarding:

— the level of dependence on countries viewed, at present, as being politically unstable;

— the fact that the UK is “at the end of the pipe” for gas that needs to be transported across Europe62;

— the fact that new import infrastructure, whilst providing capacity, does not guarantee the physical
flow of gas;

— the relatively low proportion of storage relative to UK annual demand compared with other
European countries; and

— risks of physical failure of key elements of infrastructure, eg Rough storage facility, St Fergus and
Bacton terminals.

2.7 We believe that, despite this increase in import dependence, a number of indicators imply that a
reasonably high level of security of supply will be maintained. These indicators include:

— Predicted increase in number of import terminals. This will result in a more diverse set of physical
locations for landing gas in the UK than currently exists.

— Commentators predict that the source of imports to the UK will be diverse (Norway, Algeria,
Qatar, Russia, Netherlands), with no overdependence on a single source nation.63

— Continued UKCS production continues to cover annual firm demand until at least 2010. This gives
the UK significantly greater protection against long-term supply interruption compared with
many other EU countries. For example, France, Germany and Italy can supply 20% of annual
demand from storage, compared with 4% in the UK, and yet indigenous production in those
countries covers only 20% of annual demand compared to 95% in the UK.64 Based solely on
current projects the UK will maintain 40% coverage of annual demand by own production and
storage until at least 2012.

— Around 30% of UK electricity generation capacity is gas-fired CCGTs, accounting for
approximately 25% (25bcm) of UK gas demand. A significant proportion of these CCGTs are
either on commercial interruptible contracts or can switch to alternative backup fuels. For as long
as the UK retains a balanced portfolio of electricity generation fuels, at least until the closure of
opt-out coal and oil plant by 2015 under the Large Combustion Plant Directive, the UK has a
significant fuel-switching capability that can be used to reduce gas demand when necessary.

59 Demand reduction is an integral component of gas security of supply, eg interruptible contracts, commercial demand
reduction and self interruption in response to price signals all have a role in managing one in 20 year peak day demand in the
current market.

60 National Grid Gas, Gas Transportation Ten Year Statement.
61 National Grid Gas, Gas Transportation Ten Year Statement.
62 Note however that in the Ten Year Transportation statement one scenario describes a rather diVerent situation with the UK

acting as a gateway and conduit for gas being imported into the EU.
63 National Grid Gas, Gas Transportation Ten Year Statement.
64 Storage, Gas Prices and Security of Supply, Ilex Energy Consulting Limited, 2005, a report for the UK OVshore Operators

Association.
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— New commercial storage projects that are currently being planned could double the existing
storage capacity of the UK from c 4bcm to c 10bcm by 2010 (equivalent to 9% of annual
demand)65. The large number of small projects means that as a portfolio they inherently provide
a greater level of security of supply against infrastructure failure than an additional single large
storage facility.

— The interaction between commercial storage facilities and the market means that, unless there is
a physical supply interruption, normal commercial activity will ensure that typically they do not
deplete until late winter, because forward prices will respond to perceived future supply shortages
from reduced levels of gas in store and will signal the need for re-injection.

— Mechanisms exist to protect firm supplies and priority customers via market arrangements (eg the
use of monitor levels which acts as a quasi strategic storage mechanism).

Improving Physical Security of Supply in the Gas Market

2.8 What is not entirely clear at present (other than via a supply licence obligation in respect of domestic
consumers) is what level of security of supply either the UK government or consumers require. By this we
mean which classes or magnitudes of events the gas market must provide protection against (severe weather,
infrastructure failure, political cessation of gas supply) without resorting to enforced demand reduction.
Combined with this uncertainty, it is unclear how much diVerent classes of consumers are prepared to pay
for the cost of overcapacity retained for occasional, emergency use (eg a strategic storage facility). Below
we discuss a number of options that exist for influencing the level of security of supply in the UK gas market
and give our views on them.

2.9 Political relations with major gas producing countries

The UK government, both directly and through the EU, can attempt to influence the governments of
major gas producing nations to maintain gas supplies/develop appropriate market and contractual
frameworks.

EDF Energy supports the sixth priority, “towards a coherent external energy policy”, of the recent EC
energy policy green paper66.

2.10 Gas strategic storage

The economics of constructing a new long-range gas storage facility have been discussed in a recent report
by Ilex for UKOOA67. They conclude that it is unlikely that a second storage facility with the long-range
characteristics of Rough (2.8bcm facility with 190 days to fill, 67 days to withdraw) will be constructed
because either gas prices are high and the cost of cushion gas (estimated at £2 billion) is prohibitive or gas
prices are low and winter-summer diVerentials are unlikely to be suYcient to deliver an adequate return for
the developer of this type of storage.

2.11 It has been suggested that, rather than the market providing a commercial long-range storage
facility, alternative non-market funding arrangements could be used to ensure that such a facility is
constructed (eg funded by NGG and the cost smeared across consumers, or those consumers whose supply
is protected by the gas held in store). Such a concept is beset with diYculties, not least as to the conditions
under which the facility would be used and the eVects it would have on investment incentives. For example,
it is unclear whether shippers would have normal commercial access to such a facility or whether it would
be ring-fenced for emergency use only. If the former, its presence would damage the signals for commercial
storage projects (new and existing) and additional import infrastructure. If the latter, it is unclear what
definition of emergency would trigger its use, ie whether it would be emergency due to severe weather,
infrastructure failure, market failure if gas failed to flow through other commercial import infrastructure,
or economically damaging gas prices. If used to protect supply in any of these cases, the presence of the
strategic store will reduce the ex-ante incentive on shippers/suppliers to contract for adequate levels of gas,
capacity or storage to ensure security of supply for their customers, which in turn would reduce the incentive
for investment in commercial infrastructure.

2.12 The eVect of a strategic storage facility can also be reproduced using other tools, for example by
interrupting particular classes of gas customers, CCGT fuel switching, etc68. However, the integrated nature
of gas and electricity security of supply (the latter being dependent to a certain extent on continuity of gas
supply) further complicates the issue. For example, commercial interruption of an electricity consumer,
thereby reducing electricity demand and allowing a CCGT to reduce its gas consumption, could be a more
cost-eVective mechanism for improving gas security of supply, given that gas is the priority fuel, since, unlike

65 EDF Energy storage project tracker.
66 Green Paper—A European Strategy for Sustainable, Competitive and Secure Energy, Commission of the European

Communities, 8 March 2006.
67 Storage, Gas Prices and Security of Supply, Ilex Energy Consulting Limited, 2005, a report for the UK OVshore Operators

Association.
68 NGG has demonstrated that of the 30mcm demand-side response achieved this winter, 20mcm/day came from CCGTs fuel

switching or self-interrupting.
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electricity, it does not fail safe. Without detailed analysis of the UK energy system it is unclear whether a
strategic storage facility, particularly one which is reserved for emergency usage, is the most cost-eVective
solution to resolve supply-demand imbalances in extreme conditions.

2.13 Even if strategic storage were deemed necessary, a further consideration must be whether the storage
should be held at a national level or whether it could be most eYciently delivered at an EU level.

2.14 Whilst conceptually additional storage capacity increases security of supply, the reality of the
situation is that the construction of a non-commercial facility would change the composition of
infrastructure in the market in which it operated. As a result there is no guarantee that it would actually
increase security of supply.

2.15 If, however, liberalisation of European gas markets fails and it becomes clear that mis-alignment of
the UK market with continental markets persists, restricting the flow of gas to the UK even at times of high
UK prices, the concept of UK strategic storage may need to be reconsidered.

EDF Energy does not support the construction of strategic storage facilities outside the normal
commercial framework at this point in time.

2.16 Reforming the current arrangements for protecting physical security of supply to non-daily metered
(NDM) customers

Originally, the safety net for NDM customers existed under the “top-up” mechanism which was an
obligation on Transco to keep gas storage levels high to guarantee supplies to all firm loads. Such injections
were, in practice, never necessary. This regime was replaced with the introduction of gas safety monitor
levels which are used to guarantee supplies to domestic and priority customers. This transferred the risk from
NGG to shippers, whose gas could now potentially be trapped in storage, and was accompanied by more
penal cashout arrangements leading up to, and in the event of, an emergency. Furthermore, the removal of
the “85% rule” that allowed NGG to interrupt supplies to interruptible customers in the event of demand
reaching 85% of a one in 20 year demand event for energy balancing purposes means that demand-side
response can now be accessed by NGG only in an emergency. Only a few of these users have interruptible
supply contracts with shippers—the result is that there is now less chance that the flexibility oVered by these
customers will be used to manage demand prior to an emergency being declared.

EDF Energy supports the increased demand-side participation in securing supplies for NDM customers
within an appropriate commercial framework. Market-based mechanisms—eg contestable contingency
storage contracts—are preferable to mechanisms that distort commercial positions and that do not provide
choice (as is the case with the current arrangements).

2.17 Removal of barriers within the EU that prevent the eYcient flow of gas to those markets that signal it
is required

European energy market liberalisation should help to remove market risks that gas does not flow through
the import infrastructure in response to price signals. Combined with this, increased information
transparency across the whole EU gas market will assist market participants in moving gas across Europe.
Improved information provision in the UK relating to UKCS production and planned usage of import
infrastructure would also greatly benefit the UK market. EVective “use-it-or-lose-it” regimes should apply
to all import infrastructure across the EU and on border pipeline capacity rights. This includes UK import
infrastructure.

EDF Energy supports the further liberalisation of European gas markets.

2.18 Reforming obligations on gas suppliers to protect security of supply

The current arrangements allow suppliers to source gas however and whenever they wish to supply their
customer base, including relying on the prompt market. We consider any obligation on suppliers to contract
in excess of seasonal normal demand or commit a defined percentage of their total gas supply to storage
(for example, as a mechanism to force a requirement for increased storage) to be counter-productive. This
is because it could constrain gas that would otherwise get to market in a similar fashion to the French and
German rules that contributed, in part, to reduced gas flows to the UK this winter.

EDF Energy does not support any change in the current gas supplier security of supply obligations.

2.19 Increased stability in the regulatory environment

Regulatory intervention increases risks for market participants. In this phase of major investment, both
in physical infrastructure and contractually, to bring new supplies of gas to the UK market, it is essential
that a stable long-term framework is established and maintained. Continual regulatory intervention and
change is damaging to security of supply, as witnessed this winter.

2.20 Planning and permitting

It is essential that planning and permitting processes for new gas infrastructure projects are streamlined
where possible, to enable as rapid as possible a physical response by market participants to market signals.
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Inquiry Question 3

The Capacity of Microgeneration to Meet a Substantial Proportion of UK Electricity Demand
in the Medium and Long-Term

Definition of Microgeneration

3.1 It is useful to have a consistent definition of microgeneration. EDF Energy accepts the description in
the DTI Microgeneration Strategy and Low Carbon Buildings Programme Consultation (June 2005)
document which describes microgeneration as, “The production of heat and/or electricity on a small scale
from a low carbon source.”

3.2 EDF Energy believes that microgeneration, producing heat and/or electricity on a small-scale from
a low carbon source has a role to play, using technologies such as:

— Electricity Generation:

— micro hydro;

— micro wind;

— solar photovoltaic (PV).

— Heat Generation:

— bio-energy;

— ground source heat pumps;

— thermal/active solar heating systems.

— Combined Heat and Power:

— fuel cells;

— Micro-CHP.

3.3 In terms of size, these units are placed in a domestic setting and have on average an output of 1kW,
and a realistic 5kW maximum power output.

Perspectives on Microgeneration

3.4 EDF Energy believes that diversity is the key to providing security of supply in a low carbon future.
Some of the benefits of microgeneration include:

— increased power output capacity for UK market—albeit small scale;

— reduced power losses through proximity of production to demand;

— potential for use as a backup power source in the event of distribution failure;

— potential for reduction in carbon output depending on fuel source used; and

— greater customer engagement and thereby awareness of the value of energy.

3.5 It is therefore important that the right conditions are achieved for microgeneration to flourish and
with the necessary encouragement through appropriately targeted incentives.

Barriers to Microgeneration

3.6 There are many barriers to be overcome before microgeneration can make a contribution in the short
to medium term. These include:

— Products available—In the current immature stage of product development, available
microgeneration technologies have yet to achieve a customer friendly “plug and play” proposition.
Health and safety issues also need to be overcome, with potential for increased electric shock
hazard being potentially greater than with more traditional solutions.

— Economic—From a supplier viewpoint, as with any new technology the costs will be higher than
for conventional sources until economies of scale can be developed. From the customer
perspective, long payback periods imply that customers would not adopt microgeneration for
economic reasons alone. The overall solution will also require backup supplies to be available
when local generation is insuYcient to cover needs, and to cover failure of the microgeneration
supply.

— Planning—For some of the micro technologies, planning consent may be required, which can
delay/put oV potential users.

— Metering—At present all electricity exported into the network must be half-hourly metered. The
industry is currently working on load profiles that could potentially remove the requirement for
half-hourly export metering.
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3.7 We believe that microgeneration should be supported up to the point when commercial products are
viable. After this point the micro-generation technologies should be free to compete with other forms of
generation to meet energy policy goals. We see no case for extending cross-subsidies from demand customers
to those with microgeneration over the long-term.

3.8 As part of the Renewables Obligation 2005–06 Review we supported proposals to reduce the
administrative burden on micro renewable generation to claim Renewable Obligation Certificates. The
measures were the removal of the requirement for “sale & buyback” arrangements and the ability to allow
agents to act on behalf of a number micro generators. Both of these measures we understand are to be
brought forward for implementation in April 2007, which will provide an additional revenue stream for
microgeneration installations.

3.9 Distribution Network Operators need to receive suYcient and timely information on
microgeneration connected to their networks, to ensure that technical and operational risks are clearly
assessed and understood, and that eYcient solutions are identified and funded.

3.10 For widespread adoption of microgeneration to be feasible, the devices must be reliable, economic
to purchase, and above all easy to maintain, with—crucially—suYcient trained maintainers/installers
available.

3.11 In overcoming these barriers, much work is yet to be done to further develop and prove the eYciency
of microgeneration technologies. In an update on its ongoing field trial of Micro-CHP, the Carbon Trust
reported:

“Very preliminary results for Micro-CHP indicate its performance is not as encouraging as had
been hoped at the outset of the trial. About a third of the Micro-CHP installations in the trial
would appear to reduce emissions and about a third increase them with the remainder showing no
discernable diVerence.” (November 2005)

Microgeneration Contribution

3.12 Currently all microgeneration technologies are at a very early stage of their development. There are
predictive techniques available for estimating the take-up of new products, based on the behaviour of
diVerent segments of customers. However, these can be applied only when products are proven in use and
are commercially available.

3.13 Even if one took the optimistic and unsubstantiated view that, at the present time, there were no
longer any significant technical and economic barriers to the take-up of microgeneration products and one
then applied such predictive techniques, the diVusion of innovation and customer adoption would be
expected to play out from 2005 to 2025–30 before maximum penetration had been achieved. Even then only
a proportion of households, perhaps less than 15%, would have adopted microgeneration. On this basis,
microgeneration would account for no more than 5% of UK generation by that time. Nevertheless, we
support continued investigation of the potential for microgeneration and a measure of government support
to encourage development and deployment, so that performance and economics can be better assessed.

3.14 Some of the most optimistic microgeneration projections are from the Energy Savings Trust (EST).
The EST has predicted a large volume of generation to come from micro CHP. However we believe that
the number and unpredictability of the influencing factors (eg advancement of the technologies, speed and
eVectiveness of legislation, continued government subsidy) undermine the confidence of any such
predictions.

3.15 The EST projects the contribution of microgeneration under optimistic market assumptions.
Idealised factors include the confluence of all influencing factors, not the least of which is continuing
government subsidy and an Energy Export Equivalence (tariV) that is favourable to the consumer. In
addition, the projected demand for domestic electricity is assumed to be a constant throughout the
projection model whereas in reality it must be recognised that the trend is towards increased demand to fuel
the growth in electronic devices in the home.

3.16 The low current level of customer engagement, due to the barriers highlighted above, implies that
for the foreseeable future customers will be responding to, not driving, any increase in adoption of
microgeneration.

3.17 Growth potential in the meantime will be driven by those customers whose concerns about the
environment are supported by suYcient income to enable them to invest.

EDF Energy

March 2006
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APPENDIX 17

Supplementary memorandum by EDF Energy

THE IMPLICATIONS OF INCREASING DEPENDENCE ON COAL IMPORTS

The UK currently consumes c 60–65 million tonnes of coal per annum, of which c 50 million tonnes is
used by the electricity generation sector. UK production in 2005 was 20 million tonnes. Imports therefore
accounted for c 70% of consumption, up from 50% in 2002.69 The UK is therefore already heavily dependent on coal imports and

has seen a significant change in import reliance in a relatively short period of time.

Long-Term Implications

In the long-term any adverse impact of an increasing dependence on coal imports should be mitigated by
a number of factors including:

— Source countries for coal are diverse—even when considering the quality of coal required for UK
power station combustion;

— Coal stocking provides security against short-term supply interruptions;

— Coal production and sea transport capacity respond relatively quickly to changes in demand,
signalled by market prices;

— New port and rail capacity will be provided in the UK to facilitate local delivery. However it is
important to note that although EDF Energy is contracting for long-term port and rail capacity
to oVset possible reductions in domestic production, we remain concerned that 1) the type of port
capacity available or being developed is only able to accommodate smaller vessels, thereby
increasing delivered costs and 2) significant investment will be required in both rail infrastructure
and rolling stock to remove localized bottlenecks in the rail system.

— Opt-out of about 9GW of coal plant under the Large Combustion Plant Directive, leading to their
closure, is likely to reduce the total consumption of coal in the UK by the power station sector in
the longer-term.

Short-Term Implications

In the short-term (next 1–2 years) a coal supply risk does exist if a large increase in coal imports was
required because of a dramatic fall in UK production, for example caused by the closure of more deep mines.
This arises from a lack of deepwater port capacity with available rail infrastructure. Within two years this
situation is likely to ease as new port capacity becomes operational, eg at Hull, Teesport and Blyth. Also, the
fitting of FGD at Longannet will allow additional Scottish opencast coal to be used at this station potentially
freeing up Scotland to England rail capacity for coal imported at Hunterston.

A number of actions could be taken to cope with a large reduction in UK coal production in the short-
term:

— Instead of decreasing power station coal deliveries in spring/summer to match generation patterns,
available port and rail capacity could be utilised at maximum capability throughout the year—
although generators would incur additional working capital costs from increased coal stock levels;

— transhipment of coal to smaller vessels, allowing the use of non-deepwater port capacity, is
possible although costly ($12USD/tonne increase); and

— a large amount of fuel switching flexibility remains within the UK generation portfolio, making a
reduction in coal generation and increase in gas generation technically possible, although, at
current prices, this could have a large financial impact on end-consumers. An increased
requirement for gas consumption would also place additional strain on the already tight gas
supply-demand balance.

Future Role of UK Coal Production

While in the longer-term increased dependence on coal imports should have little adverse impact on UK
security of supply, there clearly remains a role for commercially-viable domestic coal production. Such
production can provide a number of indirect benefits including:

— locally produced coal reduces CO2 emissions associated with transportation;

— positive contribution to the UK’s balance of payments;

— employment in remote communities; and

69 Data from UK Energy Trends.
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— retains UK production expertise in an energy source with significant future global potential,
including in electricity generation with the development of clean coal and carbon capture and
storage technologies.

To create an environment in which UK-produced coal can continue to play a role in UK energy supply
new coal mine developments need, in a similar way to other energy-related investments, a relevant,
predictable and timely planning regime. Similarly, considerations should be given to further tranches of
Coal Investment Aid, which is designed to encourage coal producers to enter into commercially realistic
investment projects that maintain access to reserves, ensuring the medium term economic viability of the
relevant mines.70

Summary

In the short-term increased dependence on coal imports could cause diYculties. A number of options exist
to manage this situation—each of these has a cost associated with it which will ultimately feed through to
increased power prices. The current situation highlights the risk of overdependence on a single producer
with restricted ability to substitute coal from other sources if that producer suddenly reduces production.
Increased dependence on imports in the longer-term, backed up with adequate port capacity and rail paths,
diversifies producer risk.

There is however a role for commercially competitive domestically-produced coal in continuing to
provide significant volumes of coal to the electricity-generation sector. To support this, consideration needs
to be given to reforming the planning regime in the UK and, to recover existing deep-mine reserves, creating
a successor to the Coal Investment Aid scheme.

APPENDIX 18

Memorandum by the Energy Information Centre Ltd

Increasing Dependence on Gas Imports

1. EIC is writing in response to the Trade and Industry Select Committee’s request for submissions
pertaining to “the implications of increasing dependence on gas imports”, as detailed in Question 3 of the
Government’s Energy Review. EIC welcomes the opportunity to respond to this request, and would be
happy to discuss this with you in depth at a future date if required.

2. As the UK’s leading independent consultancy to industrial, commercial and public sector energy users,
EIC was established in 1975 and currently represents over 600 industrial and commercial customers—
including 40% of the FTSE-100 companies.

Gas Import Dependency—a Structural Shift in the UK’s Energy Needs

3. The decline of the UK’s indigenous gas production is now seen as inevitable, with output from the UK
Continental Shelf (UKCS) past its peak, and the country having become a net importer of gas in 2004 for
the first time since 1996.

4. However, unlike in previous years, the UK is experiencing a structural shift in its energy balance and—
assuming that the country wishes to continue using gas on its current scale—increased import dependence
seems inevitable. As such, if we accept this viewpoint, then the key issue is how the UK manages the situation
to ensure that it is not unduly disadvantaged.

5. The gas dispute between Russia and the Ukraine has highlighted the extent to which dependence on
a single source of gas can prove to be a major disadvantage. In this regard, the UK is fortunate in that its
imports of gas will be sourced from a range of nations. However, the press hysteria surrounding the
consequences of the Russia-Ukraine dispute almost completely overlooked the fact that the UK receives no
gas directly from Russia, and only a small percentage of its gas indirectly from the country.

6. Unfortunately, this has not prevented media and political commentators from making the customary
unjustified comments about relying on supplies from “politically unstable” nations. This draws attention
away from the greater issue of ensuring that any import infrastructure is adequately utilised, and that
measures must be in place on a national and European level to guarantee that this is the case. At face value,
a greater number of supply sources should imply greater supply security.

70 We note that European Commission is required to issue a report on the application of Council Regulation 1407/2002 on state
aid to the coal industry by the end of 2006 and has recently consulted on a number of questions including whether the
Regulation should be prolonged after 31 December 2010. It would seem prudent for the UK to support extension of the
Regulation.
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Import Projects—Existing and Under Construction

7. Looking at pipeline infrastructure to begin with, the existing Bacton-Zeebrugge Interconnector will
have its reverse flow—or UK import—capacity increased in two stages by the end of 2006. At present, the
pipeline has a forward flow (UK export) capacity of 20 billion cubic metres per year (bcm/yr), and a reverse
flow capacity of 16.5 bcm/yr. However, an increase in the number of compressors at Zeebrugge by pipeline
operators, Interconnector UK, will see the UK’s import capacity increased to 23.5 bcm/yr by December
2006.

8. Looking further ahead, the next pipeline development on the starting grid will be the Bacton-Balgzand
Line (BBL), which will provide imports to the UK from the Dutch gas market. Designed with an import
capacity of 16 bcm/yr, the pipeline is being developed by Dutch company Gasunie with a projected start
date of Q406, although it will reportedly take until Q107 for the pipeline to reach full capacity. The pipeline
operators have already indicated that they will undertake the auction for pipeline capacity in April, while
rumours of the possibility of bi-directional flows continue.

9. Due online in late 2007, the Langeled pipeline from the Norwegian Continental Shelf (NCS) to the
Easington terminal will provide 25 bcm/yr of gas to the UK from the Ormen Lange field, which is located
of the northeast coast of Norway. This development is currently the world’s longest undersea gas pipeline,
approximately 1,200 kilometres long—and will be constructed in three stages.

10. Gas from the Ormen Lange field will actually be transported to processing facilities at Nyhamma in
Norway, which will also serve as the Norwegian link of the Langeled pipeline. Langeled itself will be
constructed in two phases. The first stage of the transit process is from Nyhamma to the Sleipner field in the
North Sea, although this will actually be completed last—having an expected completion date of autumn
2007.

11. The second phase of the transportation process, which is currently well under construction, will tie
in the Sleipner field to the Easington gas terminal on the North Sea coast. This is due online in autumn 2006,
and will actually allow some flows into the UK from existing infrastructure ahead of first flows from Ormen
Lange itself in late 2007. Estimates of flows from Ormen Lange are in the region of 20 to 25 bcm/yr.

12. The completion of the Langeled pipeline will boost the UK’s imports from Norway from their current
levels, as the existing Vesterled pipeline into St Fergus provides 13 bcm/yr of supplies from the NCS. In
addition, 2007 will see the start of flows through the new Tampen Link that will connect Norway’s Statfjord
field to the UK’s FLAGS pipeline infrastructure. Some estimates have flows through the Tampen link of
approximately 10 bcm/yr, although others show less than half that figure.

13. However, the UK is also assuming more of a role in the global energy sector with its increasing
reliance on liquefied natural gas (LNG), opening energy prices in the UK to a whole new set of price drivers.

14. The first of the UK’s LNG terminals is already up and running, and has been a valuable contributor
to the country’s supply-demand balance this winter. The Isle of Grain, which has been converted by
National Grid from its original use as a peak storage facility, is located on the Thames Estuary.

15. Owned and operated by Grain LNG, the facility has a capacity of 3.3 million tonnes of LNG per
annum (mtpa)—equivalent to approximately 4.5 bcm/yr—in the first stage of its development. This first
phase of capacity has already been sold by auction to a joint venture established by BP and the Algerian
company, Sonatrach, for a period of 20 years. As a result, the companies have exclusive rights for the
unloading and storage of LNG of this capacity, and its subsequent regasification, for this period. The second
phase of the project, due online in 2008, is for a further 8.5 bcm/yr of capacity. This has also been sold by
a similar process to Centrica, Gaz de France and Sonatrach, on a similar long-term basis.

16. The next two LNG projects are due onstream in 2007 or 2008, and are both located at Milford Haven
in Wales. The Dragon LNG project is a joint venture between the Dutch company Petroplus, the UK’s BG
Group, and the Malaysian company, Petronas. As with the Grain site, the project at Waterston has been
converted from a pre-existing facility, in this instance a former oil refinery. The project will have a capacity
of six bcm/yr, which is split equally between BG Group and Petronas. The South Hook LNG project is being
developed by ExxonMobil and Qatar Petroleum, and will also be on the site of a converted oil refinery. With
a capacity in its first phase of 10.5 bcm/yr, first deliveries are provisionally expected in late 2007. A second
phase, also with a capacity of 10.5 bcm/yr is due online in 2009 or 2010.

The UK’s “Gas Bubble”—Fact or Fiction?

17. It is the prospect of such large volumes of gas coming into the UK that has led to speculation that
the country will face a gas “bubble” in the years to come, resulting in prices falling to the comparatively low
levels of two or three years ago. However, such a viewpoint may be over-optimistic, as such a fall in prices
would actually discourage imports into the UK. This implies the need for an equilibrium price that
encourages imports, but does not result in such an influx of gas that prices slump. Therefore, a decrease in
price over time is to be expected, although perhaps not to the extent predicted by some commentators.

18. A diVerent perspective is that the imports are more likely to mitigate further price increases, rather
than lead to a fall in prices per se, and that the UK gas market will achieve—for want of a better term—an
import-dependent equilibrium gas price.
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19. Therefore, the distinction needs to be made between the possibility of a gas bubble, and a bubble in
import capacity—which the UK could face if all of the planned projects come onstream on schedule, and
with the volumes predicted. Indeed, while it is highly unlikely that gas will flow to the maximum allowed by
the import developments, consumers should be able take comfort that only a fraction of the increase in
capacity is needed to meet the UK’s forecast growth in gas demand.

20. However, while the UK looks set to remain a net exporter of gas through the summer months, it is
critical to note that gas flows through almost all of the planned import projects can be diverted to alternative
delivery points, or the volumes supplied can be cut in response to demand and price movements in other
markets.

21. Likewise, the comparative lack of deregulation in Continental European energy markets means that
there is no guarantee that flows will respond to the possibility of arbitrage between UK and Zeebrugge.

Imports During Winter 2005–06—a Hard Lesson to Learn?

22. This is the lesson that the UK has learned the hard way in the past few months—infrastructure does
not guarantee imports. There was a climate of relative optimism in the summer of 2005 regarding gas
imports, although this has—for the most part—disappeared into the “black hole” (to use Ofgem’s analogy)
of the Interconnector.

23. While some participants in the industry will claim that import flows did indeed respond to price in
mid-February when the Centrica-operated Rough storage facility was taken out of action by a fire, there
are grounds to suggest that this was due more to the timing of the incident rather than price signals.

24. From the start of 2006 to 15 February, imports into the UK through the Interconnector flowed at an
average of around 55% of the pipeline’s 48 mcm per day capacity. However, following the closure of Rough,
this has risen to more than 80%. At the same time, the absence of Rough from the market meant that the
Day-ahead price for gas in the UK had risen well above the pre-closure levels, leading some commentators
to suggest that increased prices had induced gas to be imported.

25. In the second half of February, the Day-ahead price of gas in the UK has averaged approximately
75 pence per therm. However, over the period 21 November to 5 December inclusive, the corresponding
Day-Ahead price was almost 120 pence per therm but Interconnector imports were closer to 52% on average.

26. In this instance, gas flows clearly did not respond to price, and this was most likely due to the fact
that it was too early in the winter for continental utilities to consider selling their gas from storage given
their own security of supply obligations. In February, with the worst of the winter behind them, these
companies would be more willing to sell their storage stocks.

27. This reflects the diVering treatment of gas storage assets in the UK compared with Continental
Europe—in the UK they are operated as commercial businesses, while on the Continent they are operated
largely as strategic reserve assets. The issue of unbundling of the ownership and control of these assets is
one that will be addressed by the European Commission in its price probe, as is the issue of flows through
the Interconnector.

28. However, the issue of Interconnector capacity is one that must be addressed on the domestic front,
given the UK’s import dependence. In recent months, “secure” supplies of gas have seemingly become
synonymous with “local” supplies of gas.

29. Dismissing the economics of transport, gas supplies transported long distances can be secure
provided that the contractual regimes are in place to ensure utilisation of infrastructure.

30. This has been seen in the market this winter at the Grain LNG terminal, with Ofgem threatening to
revoke the exclusivity arrangements for capacity held at the terminal by BP and Sonatrach. Clearly, the
nature of the LNG business means that deliveries of cargoes to terminals such as Grain means that they will
never have the flexibility of pipeline deliveries, but it does demonstrate the extent to which “use-it-or-lose-
it” capacity arrangements are an integral part of ensuring the optimal utilisation of the UK’s import
infrastructure.

The Way Forward

31. As such, the Government—either through its presence in Europe, or on a national basis—and Ofgem
need to ensure that those companies that wish to import gas into the UK have the ability to do so. To achieve
this, these companies will need access to unutilised capacity at the country’s import terminals and its
pipelines—something that will become a near prerequisite as the UK becomes more reliant on imported gas.

32. There is nothing wrong in principle with relying on imports, but the practice of the UK this winter
is such that customers have seen more of the negative side of import dependence than the positives. This has
led to UK businesses facing exponential year-on-year increases in their energy bills, jeopardising the health
and the future of the economy.
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33. While the attitude among some in Government is that this has been a “successful” winter for the UK
gas network, businesses cannot continue to operate in the long-run with energy prices at or near current
levels.

34. Indeed, Ofgem has already warned that industrial and domestic customers in the UK and Ireland
could end up paying at least an additional £3 billion to secure gas over Winter 2006 if new and existing
import infrastructure is not fully utilised. The regulator has pointed out that if the UK’s import capacity is
used next winter to the same extent that it has been so far this winter, the eVect on prices could be significant.

The Need for Gas Storage

35. If the UK’s growing dependency on imports has highlighted any one characteristic of the country’s
gas market, it is its lack of gas storage. Given that the UK only has storage capacity equivalent to around
4% of its annual demand, a greater reliance on imports implies the need for a greater “safety net”—
something that gas storage is well placed to provide.

36. The aforementioned problems experienced by Rough—the UK’s largest gas storage site—in
February reflect the extent to which the country is reliant on a single site for its seasonal storage
requirements. However, the increasing need for fast-response storage sites is reflected in the number of new
projects that are in development—underpinned by the sharp increase in the price of storage capacity over
the past five years.

37. Invariably, gas import projects will not possess the same flexibility as the UK’s own declining
resources, and it will fall to gas storage projects to make up this responsiveness. However, recent problems
experienced by Star Energy with its Welton site reflect the diYculty that storage developers face in getting
new sites oV the drawing board.

38. While the Government has required energy supply security to be an integral consideration in the
planning process for any new energy development—such as gas storage or renewable projects—the Welton
issue highlights the extent to which such delays could jeopardise the country’s energy security.

39. Public safety is rightly a key factor in any new energy development, but the “NIMBY-ism” of wind
farms now appears to have been joined by an undue level of fear about storage in the wake of the Buncefield
explosion and fire.

40. Such issues only serve to highlight the need for an informed and non-partisan discussion about gas
storage projects, and the need for Government to carefully consider any application or appeal regarding
gas storage.

41. The need for additional gas storage resources was acutely highlighted following National Grid’s
decision to call a Gas Balancing Alert (GBA) on Monday 13 March. Unplanned maintenance on the NCS
meant that import flows from Norway were no longer a certainty, while a similar problem emerged with
supplies through the Interconnector following industrial action in France that saw union members take
control of gas storage and pipeline infrastructure.

42. These factors jeopardised supplies at the same time that below seasonal normal temperatures
increased heating demand while maintenance at coal-fired generating stations increased the demand for gas
for power generating purposes.

43. Looking beyond the quadrupling of the Within-day gas price as a result of GBA, if the UK had a
greater volume of storage capacity relative to annual demand as well as a range of storage assets in the
country’s portfolio, it is questionable whether the reaction (or over-reaction) from prices would have been
as great.

44. While the UK’s storage capacity has a long way to go before it reaches the level of some of its fellow
EU member states—France and Germany both have storage capacity equivalent to around 20% of annual
demand compared to the UK’s 4%—ensuring that a suitable framework exists for the development of new
storage sites is an essential element in the UK’s increased gas import dependency.

45. Although the possibility of strategic gas storage has been raised, the funding and operation of such
an asset could be problematic despite its obvious benefit to the gas network as a whole. Given that such an
asset would have to co-exist with storage facilities owned and operated as commercial entities, it is unclear
whether the construction of strategic storage could hamper the growth in commercial storage assets. This
interaction is something that needs to be considered if strategic gas storage is to be considered.

Head, Energy Markets
Research & Briefing (R&B)

16 March 2006
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APPENDIX 19

Memorandum by the Energy Saving Trust

The Capacity of Microgeneration to Meet a Substantial Proportion of UK Electricity Demand in
the Medium and Long-Term

On the 5 December the DTI published the report “Potential for microgeneration study and analysis” to
inform the Low Carbon Buildings Programme and the wider microgeneration strategy71. A copy of the
report is attached.72 The report was undertaken by the Energy Saving Trust on behalf of the DTI in
conjunction with Element Energy Limited, Cambridge University Faculty of Economics and E-Connect to
study and analysis the potential of heat and electricity microgeneration technologies up to the period 2050.

The report concludes that microgeneration has the potential:

— To deliver between 30 to 40% of the UK’s electricity needs with CHP (fuel cell and stirling engine)
leading the way, followed by microwind and solar PV by 2050.

— To reduce CO2 emissions by 15%, with a significant contribution from fuel cell CHP and
microwind by 2050.

The report also concludes that many of the technologies needed to achieve this will be cost eVective before
2020. Biomass heating is currently cost eVective (compared with electricity) and microwind turbines and
solar PV will be cost eVective by 2010 and 2020–25 respectively.

The report explored the eVects of microgeneration on the UK electricity network. It is unlikely that
substantial network reinforcement will be required for an installed capacity of up to 500 W/household on
a typical piece of network. Above this point, some cost may be incurred. However this is substantially lower
than the cost of the microgeneration equipment itself and can be managed with appropriate regulatory
intervention. The report concludes that impacts on the electricity distribution network should not be a
significant constraint on any timescale.

Recent consumer research conducted by the Energy Saving Trust on attitudes towards microgeneration
technologies shows that more than half of the people in the UK would like to generate their own energy. It
is critical that consumers embrace these technologies to stimulate the deployment of the microgeneration
technologies outlined in the report. However, capital grant schemes and other government interventions
such as building regulations and ensuring a fair price for electricity exports are critical to their success.

Given the above evidence, we strongly believe that with the creation of a level playing field
microgeneration has the potential to meet a substantial proportion of UK electricity demand in both the
medium and long-term. In doing so microgeneration technologies will reduce CO2 emissions, make a major
contribution to the future security of energy supply in the UK and can help alleviate fuel poverty in oV-gas
network areas.

APPENDIX 20

Memorandum by the Environment Agency

Summary

The Environment Agency welcomes this opportunity to provide written evidence to the Trade and
Industry Committee on the Government’s Energy Review.

We oVer the following comments:

— The Environment Agency welcomes the Government’s Energy Review as an opportunity to put
us back on track to meeting the goals set out in the 2003 Energy White Paper, in particular our
long term carbon reduction goals.

— A key failing of current energy and climate change policy is the lack of mechanisms to incentivise
investment in carbon reduction post 2012. Central to the success of the review in putting us back
on track to meet our carbon targets will be the introduction of new market based measures to
create such incentives. We believe these measures should be technology neutral and support both
supply and demand side measures.

— We believe the goals set out in the 2003 Energy White Paper are the right ones and that we now
need to do more to make this approach work. Improving energy eYciency should be at the centre
of any new policy on energy.

71 http://www.dti.gov.uk/energy/consultations/pdfs/microgeneration-est-report.pdf
http://www.gnn.gov.uk/Content/Detail.asp?ReleasID%181382&NewsAreaID%2

72 Not printed.
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— The review will be a major test of the Government’s Sustainable Development strategy. All
environmental impacts should be considered and a system-wide approach taken to minimising
unsustainable and intergenerational environmental impacts. Technologies should be required to
pass an environmental and safety threshold before they can then compete for carbon credits.

— To meet long term targets for carbon reduction, energy policy must be responsive and adapt to
changing circumstances by strengthening measures or bringing new approaches as necessary. The
review needs to set clear objectives for energy policy with measurable milestones over shorter
periods of time (perhaps every year or 2–3 years).

On the specific questions posed by the committee we advise that:

— The Environment Agency does not take a position for or against nuclear power. Nuclear
installations need to achieve high standards of safety, security, environmental performance and
waste management. If they can meet these criteria, the advantages of nuclear power in terms of
carbon reductions and energy security need to be market-tested against other ways of achieving
emissions reductions and energy security cost-eVectively. We are concerned about the
displacement eVect that a large programme of investment in one capital-intensive technology like
nuclear may have on energy eYciency, CHP and renewable technologies.

— The best strategies for energy security will be full exploitation of cost-eVective energy eYciency
to reduce demand, open European energy markets with fair competition and strong incentives on
suppliers to manage down price volatility through hedging or long-term contracting.

— The potential for microgeneration in the UK is large. The Energy Savings Trust recently concluded
that 30–40% of the UK’s electricity demands could be met through microgeneration technologies,
with major contributions from CHP (both fuel-cell CHP and Stirling engine CHP), micro-wind
and solar PV72. The Environment Agency has specific interests in microgeneration. These include
our role in licensing hydro power and our work on biomass, incineration, planning, and
sustainable buildings and communities. We support a greater contribution from microgeneration
in a way that is sensitive to the local environment.

1. Introduction

We believe the goals set out in the 2003 Energy White Paper are the right goals for energy policy and we
welcome the Government’s Energy Review as a chance to put the UK back on track to meeting these goals.
In particular this review is an opportunity to introduce new, long term, measures to set the UK back on the
path to achieving the substantial carbon cuts required to avoid dangerous climate change.

Section 2 of our evidence outlines the headline messages that the Environment Agency will put to the DTI
in our submission in response to the Energy Review consultation. Section 3 then oVers advice on the specific
questions posed by the committee on nuclear new build, gas dependency and the potential contribution from
microgeneration.

1.1 The Environment Agency’s role in energy and climate change

The Environment Agency is the Government’s principal adviser on the environment. We have important
roles in both climate change and energy:

— We are the Competent Authority for the EU Emissions Trading Scheme in England and Wales.

— The Environment Agency regulates the emissions from major industrial activities, responsible for
40% of UK GHG emissions, including the major industrial energy users and fossil power stations.

— We regulate the disposals of waste from nuclear power stations, including radioactive discharges.

— We take a lead role for England and Wales in adapting to some of the serious eVects of climate
change, including flood risk and water resources management.

We support adoption of renewables and low carbon technologies—we have already switched every one
of our 2,000 sites and facilities to 100% renewable electricity, in some cases integrating renewable energy
into new developments. In the last four years we have reduced our energy use per person by 18%.

2. Headline Messages for the Energy Review

The key issues that we will raise in our submission to the Energy Review include:

2.1 Targets and programme management

The 2003 Energy White Paper signalled that “significant progress” should be made by 2020 in reducing
our carbon dioxide emissions and suggested that cuts in the order of 15–25 MtC from “business as usual”
levels of 135 MtC would put us on course to achieve a 60% reduction. However, a formal target for 2020
CO2 reduction has never been set. The Energy Review should set out the contribution that energy policies
will make to achieve carbon reductions by 2020.

72 Potential for Microgeneration Study and Analysis, Energy Saving Trust, November 2005.
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The danger in setting targets 15 years out in the future is that without suYcient mechanisms to back them
up they become meaningless. The review needs to set clear objectives for energy policy and a mechanism for
tracking progress over shorter periods of time. This tracking could be in the form of interim targets (perhaps
every year or 2–3 years) or an envelope of improvement along an agreed trajectory towards the target.

Energy policy must be responsive and adapt to changing circumstances by strengthening measures or
bringing new approaches as necessary. A programme management approach would then ensure that
environmental performance does not drift away from targets because relative fuel prices change, policies
don’t deliver expected benefits, or parts of the economy grow faster than expected.

This will also allow us to adapt the programme if the need for more severe cuts in CO2 is agreed, for
example, driven by the science on “dangerous climate change”73.

It is also vitally important that we meet our 2010 target of a 20% reduction in CO2 emissions to maintain
credibility in our climate change commitment with business and our leadership internationally. We look
forward to the publication of the Government’s revised Climate Change Programme and the introduction
of new measures including a strong cap for phase II of the EU ETS to put us back on track for meeting
this target.

2.2 A long term investment framework

A key failing of current energy and climate change policy is the lack of mechanisms, with the exception
of the Renewables Obligation, to incentivise investment in carbon reduction post 2012 (both Kyoto and the
EU ETS only extend out to this date). Energy-using businesses and the energy supply sector need reliable
signals that investments in low carbon technologies will have a value over a longer period than is currently
the case. Central to the success of the review in putting us back on track to meet our carbon targets will be the
introduction of new market based measures to create such incentives. These measures should be technology
neutral as well as investment credible and support both the supply and demand side measures.

There are a number of ideas in the literature about what type of mechanism might perform this role74.
They all conclude that Government should provide a price for carbon that will be suYciently robust for
investors to include in project finance appraisal, for example through the auctioning of carbon contracts.
Government would then be able to recoup this cost through future climate change and energy policy
measures such as the emissions trading regime.

2.3 Energy eYciency

We believe the goals set out in the 2003 Energy White Paper are the right ones and that we now need to
do more to make this approach work. Improving energy eYciency should be at the centre of any new policy
on energy. The Energy EYciency Innovation Review concluded that there are over 20 MtC of potential
savings from energy eYciency by 2020, with further cuts possible by 2050.

Many of the existing energy eYciency programmes are relatively young and small in scale although have
already achieved a great deal, for example:

— Since 1970, improvements in UK homes have resulted in the doubling of energy eYciency with
consumers benefiting by saving £10 billion whilst reducing carbon emissions by 28 MtC per
annum. This is three times the savings from the whole UK nuclear industry and is almost as much
as the emissions of all the UK’s coal power stations put together.75

— By 2010 existing policies are expected to deliver savings of 3.6 MtC per year in the business and
public sectors alone. With additional cost eVective measures, as suggested by the Carbon Trust,
this could increase to between 4.7 and 5.1 MtC saving per year.76

— The most recent emission projections by Defra show that, despite underestimates of the losses due
to the “comfort factor”, existing policies are expected to deliver 3.6 MtC of savings from the
domestic sector by 201077.

Now energy eYciency programmes have proved themselves they would benefit from being substantially
scaled up. We need to build on the work and recommendations of the Energy EYciency Innovation Review
and think through how we can move to a much more energy eYcient economy, placing energy eYciency
concerns at the heart of energy suppliers’ goals. This could be for example, by moving towards a cap and
trade system for domestic energy supply and a tighter cap for phase II of the EU ETS. Energy eYciency
measures would compete well against other ways of reducing carbon if allowed to qualify for any long term
mechanisms to incentivise carbon reduction.

73 The European Commission has signed up to the need to keep global warming under 2)C and to achieving emissions reductions
to keep us on this path. New climate change science suggests that to keep to under 2)C will require deeper and quicker cuts
than previously thought.

74 For example, A new British Energy Policy, Dieter Helm, Oct 2005 and An Alternative to Carbon Contracts, Paul Ekins, 2005.
75 http://www.est.org.uk/aboutest/publications/eeirsummary/
76 The Carbon Trust 2005, The UK Climate Change Programme: Potential evolution for the business and public sector.
77 Defra Feb 2006 http://www.defra.gov.uk/environment/energy/review/pdf/savingssinceapril2004.pdf
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As well as improving the eYciency of end use of energy there are also substantial opportunities to improve
the eYciency of the energy supply systems through more decentralised energy located near points of use78

and increased use of CHP.

Major improvements in energy eYciency will only be achieved through substantial domestic, commercial
and industrial behaviour change. We recommend that Government addresses all four corners of its
sustainable development diamond, engage, enable, encourage and exemplify79, in order to successfully
promote changes in the way we collectively use energy in society.

2.4 Energy supply

To promote low carbon energy supply we advise that Government puts in place mechanisms to promote
a price for carbon that will be suYciently robust for investors to include in project finance appraisal without
causing large distortions between competing low carbon options. It will be crucial that new mechanisms to
promote low carbon energy supply are open to all technologies and able to support low carbon options for
both electricity, heat and combined heat and power markets.

In order to preserve investor confidence in Government mechanisms and to continue momentum on
renewable energy development, the Renewables Obligation should remain in place. However issues around
how it interacts with the planning system and the diversity of renewable energy technologies it is able to
support need to be considered as part of the review.

Innovation and delivery policies should generally be considered separately. In order to continue to
develop those low carbon technologies that are further from the market such as oVshore wind, the marine
technologies and carbon capture and storage, the Government will need to set out a clear innovation
strategy for energy supply technologies back up by associated support policies.

2.5 Minimising wider environmental impacts

The review will be a major test of the Government’s Sustainable Development strategy. All environmental
impacts should be considered and a system-wide approach taken to minimising unsustainable and
intergenerational environmental impacts. Technologies should be required to pass an environmental and
safety threshold before they can then compete for carbon credits against each other.

We are currently carrying out work to determine what represents Best Available Technique for new build
coal fired power stations and working with the Health & Safety Executive (HSE) on licensing issues that
would relate to any new nuclear build. This diYcult issue of finding a viable long term management option
for the existing radioactive waste created by the UK’s past nuclear programmes is currently being considered
by the Committee on Radioactive Waste Management, which is due to report shortly. This must be
addressed, as well as ensuring that wastes arising from any new generation of nuclear power station can be
properly managed.

For technologies that are further from market such as carbon capture and storage we would like to work
with DTi to address potential environmental concerns early and put in place any regulation and monitoring
arrangements necessary for demonstration projects.

2.6 Public consultation

The current Government consultation poses only very broad questions on energy policy and does not set
out specific policy proposals at this stage. We advise that once the Energy Review team reports in the
summer Government should carry out further consultation on more detailed proposals for the way forward.

3. Specific Questions Posed by the Committee

3.1 What are the “particular considerations that should apply to nuclear” new build?

The Environment Agency does not take a position for or against nuclear power. It shares regulation of
nuclear sites with the HSE. HSE regulates nuclear safety, occupational health and safety and onsite
radioactive waste management, whilst the Environment Agency is responsible for regulating the disposal of
radioactive discharges and waste.

All nuclear installations need to achieve high standards of safety, security, environmental performance
and waste management. In regulating disposal of radioactive waste we ensure that radiation doses to the
most exposed individuals are within national standards and internationally agreed legal limits. We also

78 A recent Greenpeace report (Decentralising UK Energy: Cleaner, cheaper, more secure energy for a 21st century Britain,
Greenpeace, March 2006) showed that Carbon emissions can be up to 17% lower in a decentralised rather that centralised
scenario mainly due to savings in the transmission network.

79 Securing the Future, the UK Government Sustainable Development Strategy, March 2005.
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ensure that operators use “best practicable means” to ensure that radioactive waste is minimised and
radiation doses are as low as reasonably achievable. In practice this means that doses received are well below
legal limits.

Before any new nuclear build can take place, the Government and the nuclear industry must design a
waste management strategy that meets the tests of sustainability and public acceptability. We welcome the
fact that the Government has set up a committee, CoRWM, to develop options for dealing with nuclear
waste and look forward to its recommendations in July.

It is a legal requirement that new practices involving radioactive substances are “justified” ie that the
benefits outweigh the associated detriments. We are working with both DTi and HSE to consider the issues
surrounding justification for new types of nuclear power reactors. We are also working with both
organisations on streamlining licensing and authorisation processes.

We will give early consideration to recent progress in plant design and operation to reduce radioactive
discharges, and the quantities and problems associated with the management of solid radioactive wastes.
We will use that information to determine the best available technology and set out the environmental
standards any new reactors will be required to meet.

If nuclear power can meet criteria on safety, security, environmental performance and waste
management, its advantages in terms of carbon reductions and energy security need to be market-tested
against other ways of achieving emissions reductions and energy security cost-eVectively. We are concerned
that if Government puts in place a programme of dedicated subsidy for nuclear new build, this could drain
resources from investment in innovation and development of a whole range of promising low carbon
options. These include energy eYciency, renewable energy and potentially carbon capture and storage.
Instead we would advise introducing technology neutral support mechanisms to incentivise carbon
reduction.

Nuclear power accounts for 8% of the UK’s primary energy (20% of electricity generated). The success
of the Energy Review will depend on developing a strategy for the other 92%, not least transport. It is
important that cost-eVective greenhouse gas reductions are sought across all sectors.

3.2 Views on “the implications of increasing dependence on gas imports”

Both the uncertainty in the security of supply and the price volatility have been a significant concern for
industry this winter. The Environment Agency has been as accommodating as possible in allowing industry
the flexibility to switch to other less clean fuels subject to the provision that the environmental impacts were
acceptable. These arrangements have been made on a one-oV basis and will not necessarily be available in
future. Operators should plan on this basis.

We advise that the best strategy for future energy security will be full exploitation of cost-eVective energy
eYciency to reduce demand for energy. We consider that there are considerable opportunities to reduce the
demand for energy. The best form of energy security is not to need that energy in the first place. In addition
UK Government and the European Commission should continue to push for open European energy
markets with fair competition in order to promote more eYcient distribution of available supplies and create
a greater diversity of potential suppliers.

Energy security issues normally manifest themselves in price rises rather than interruptions to supply.
DiVerent approaches to contracts and use of financial incentives to hedge against price rises could guard
against this. Our recommendation is that if Government wishes to shield consumers from such price rises
then they should adopt market based solutions to energy security. These could be in the form of incentives on
energy suppliers to invest in energy security, for example through demand management, additional capacity,
diversity of energy sources, storage or long-term contracting.

Government should also promote the use of a diversity of energy sources through technology neutral
mechanisms to encourage low carbon technologies and an innovation strategy to develop those sources of
energy supply that are further from the market. The UK has very favourable renewable energy resources,
exploitation of which would reduce our future dependence on gas imports.

Some of the causes of the diYculties this winter are already being addressed through greater diversity of
sources, improved infrastructure and increased storage capacity. The environmental impacts from all
responses to energy security concerns need to be considered. Responses that benefit both security and
environmental goals such as energy eYciency should be considered as preferable. Other solutions may have
environmental impacts that need to be taken into account and minimised. For example:

— Importing gas from a wider range of suppliers will have a higher sulphur content than North Sea
gas. This has an environmental impact through sulphur dioxide production. This will add to the
overall total of sulphur dioxide emissions from the UK and may cause a local air quality problem
near significant gas users. We would not support any further derogation in the sulphur content of
gas without significant work to establish and mitigate the environmental impact.
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— When gas supplies are in danger of being interrupted, or have a volatile price, then industry will
wish to have the flexibility to switch to alternative energy supplies. This encompasses a wide range
of alternative fuels including oil. These will have higher environmental impact than gas and also
have other issues including the need for careful transportation, storage and handling. Improved
security of gas supplies would help avoid the need for alternative and standby fuels of this nature.

— Coal fired power stations have been utilised much more than expected in the last few years. They
have a much higher environmental impact than gas and oVer the ability to stockpile and source
supplies from a range of and countries and coal types. Any future build of the coal fleet will be
to much higher environmental standards and the extent to which these oVer an environmentally
acceptable alternative to gas to deliver diversity in fuel sources needs to be considered. We are
currently undertaking a study to determine standards for Best Available Techniques for new build
coal and will report in early summer.

3.3 The capacity of microgeneration to meet a substantial proportion of UK electricity and heat demand in the
medium and long-term.

The current contribution from microgeneration to meeting energy demand is small with less than 100,000
microgenerators installed in the UK of which most are solar water heaters installed pre-200080.

The potential for microgeneration in the UK is large. The Energy Savings Trust recently concluded that
30–40% of the UK’s electricity demands could be met through microgeneration technologies, with major
contributions from CHP (both fuel-cell CHP and Stirling engine CHP), micro-wind and solar PV81. A Green
Alliance report concluded that a total investment of around £13 billion would deliver around 15GW of
additional microgeneration capacity. This is similar, they argue, to the amount required from Government
to subsidise a new generation of nuclear power plants.

There are a number of benefits that a substantial contribution from microgeneration would bring:

— It would help improve the energy eYciency of the electricity generation system. Around 65% of
energy is lost before it reaches businesses, factories or homes82. By being located at point of use
microgeneration helps to reduce transmission losses. Some microgeneration technologies also
have high conversion eYciencies, for example, micro- CHP and small scale biomass heat can have
eYciencies as high as 75–80%.

— Microgeneration can help to engage consumers directly in energy. There is some early evidence
that when householders take direct responsibility for their energy provision they become much
more willing to take action on energy eYciency83.

— Microgeneration technologies can help improve energy security as they represent a whole range
of diVerent technologies and fuels, most of which are renewable and plentiful in the UK. Micro—
CHP and small scale biomass can also ease the burden on gas consumption by either using gas
much more eYciently or providing an alternative energy source for heat.

The Environment Agency has specific interests in microgeneration. These include our role in licensing
hydro power and our work on biomass, incineration, planning, and sustainable buildings and communities.
We support a greater contribution from microgeneration in a way that is sensitive to the local environment.

There is a range of technologies that are classed under the microgeneration banner. Common barriers
include land use planning constraints, metering, and the high costs associated with a development market
that has not reached critical mass. There are also low levels of consumer awareness. We look forward to
publication of the Government’s strategy on microgeneration. We hope it will contain actions to address
some of these barriers and support for microgeneration technologies.

Our main recommendations to Government on the microgeneration strategy are:

— Encouragement to incorporate microgeneration into buildings and support for continuing grants
with a community focus.

— The planning system can contribute to progress with microgeneration by supporting regional and
local targets. Guidance on the planning implications of some types of microgeneration such as
solar thermal panels could help reduce uncertainty.

— Widespread adoption needs to be underpinned by promotion, impartial advice and practical
guidance for users. Accreditation of installers will be important to ensure systems can be trusted
to perform well.

80 Potential for Microgeneration Study and Analysis, Energy Saving Trust, November 2005.
81 Potential for Microgeneration Study and Analysis, Energy Saving Trust, November 2005.
82 Decentralising UK Energy: Cleaner, cheaper, more secure energy for a 21st century Britain, Greenpeace, March 2006.
83 Seeing the Light, Sustainable Consumption roundtable, October 2005.
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— The strategy needs to support microgeneration while recognising the need for high standards of
environment protection. High standards need to be adopted and the eVects of large scale adoption
of some technologies monitored, eg possible air quality impacts of biomass.

— The public sector should lead the way in using microgeneration projects where practical, as the
Environment Agency has at its new oYces at Wallingford.

— To show the full contribution this proposed strategy will make to sustainable development, the
social, economic and environmental benefits from microgeneration should be assessed.

4. Conclusions

The Environment Agency in this evidence has set out both its headline messages to the Energy Review as
well as its responses to the specific questions posed by the committee.

We welcome this Energy Review as an opportunity to put us back on track to achieving carbon reductions
of the scale needed to avoid dangerous climate change.

Environment Agency

March 2006

APPENDIX 21

Supplementary memorandum by the Environment Agency

1. This memorandum provides information to support the Environment Agency’s oral evidence given on
13 June 2006. During that session, in a response to a question (Q315) from Mr Bone on the level of costs
associated with the Environment Agency’s pre-licensing activities, Dr McHugh oVered to provide this
information in a written note. This memorandum provides that information.

2. Normal regulatory mechanisms which apply to cost recovery for site applications would not be
applicable to generic pre-licensing work. That is, work that precedes our formal site-specific regulation of
nuclear sites. However, we would recover our costs through a legal agreement with the developer, vendor
or utility that is making the pre-licensing submission (referred to in this note as “the proponent’). For
assessment of candidate designs we would use the broad general power under section 37 of the Environment
Act as the basis for these cost recovery agreements.

3. An example of this type of agreement is the one we have entered into with Nirex. Under this agreement
we carry out assessments of Nirex’s design and safety case work, and provide advice to Nirex on its work.

4. We anticipate that under a legal agreement for nuclear power plant, we would assess a design of plant
and its environmental impact to a scope and timescale agreed with the proponent. In return for this
assessment we would recover reasonable costs for our staV including overheads, plus costs for external
consultants.

5. There is potentially a wide range of costs associated with such work. This is because the amount of
work will depend on:

— the quality and complexity of the design and its impacts;

— the quality of the initial submission describing the design and how it would meet UK regulatory
requirements;

— the number and extent of any iterations of questions to the proponent which could be needed to
obtain additional information;

— the availability and relevance of any assessments of the design already carried out by overseas
regulators; and

— the degree to which overseas regulators would wish to interact with UK regulators to discuss their
assessments.

6. We estimate that the overall costs of our assessment to a proponent of a single generic design would
most likely be in the range £1 million–£3 million, falling over 2–3 years. However the costs may be outside
of this range due to a combination of the reasons set out in paragraph 5. This estimate excludes the costs of
HSE’s assessment work.

Environment Agency

June 2006



3448451030 Page Type [O] 18-12-06 20:24:27 Pag Table: COENEW PPSysB Unit: PAG1

Trade and Industry Committee: Evidence Ev 75

APPENDIX 22

Memorandum by E.ON UK

Inquiry Into:

the “particular considerations that should apply to nuclear” new build (Question 3 of the review);

“the implications of increasing dependence on gas imports” (Question 2 of the review);

and the capacity of microgeneration to meet a substantial proportion of UK electricity demand in the
medium and long-term.

Key Points

The UK energy sector requires major sustained investment in energy infrastructure to cut CO2 emissions
and maintain security of electricity supply, but needs a wider range of low or zero carbon power plant
investment options than are currently available, to reduce carbon emissions in line with the Government’s
targets and to maintain diversity of fuel for power generation.

We and other energy companies will eYciently deliver suYcient investment in a diverse portfolio of low
carbon assets provided there is a sustainable policy framework robust to future uncertainty. De-centralised
investment planning should remain at the centre of the energy market.

UK energy policy should focus on:

— supporting the development of the EU emissions trading scheme as the primary driver of low
carbon investment and on establishing international consensus on action to tackle climate change,
while recognising that this may either not be achieved or will take some time to deliver;

— ensuring that mature low carbon technologies—such as nuclear power and mature renewable
technologies such as onshore wind—are subject to an appropriate regulatory regime which
supports eYcient and timely delivery of investments; and

— supporting financially the development of emerging low carbon technologies (for example, carbon
capture and storage, wave/tidal power) that have the potential to play a significant role in our
future generation mix. Particular demonstration requirements should be identified and companies
would then propose projects and compete for funds raised from the sale of permits under Phase 2
of the EU ETS.

New nuclear plant potentially has a role in contributing economically to the UK’s CO2 reduction targets
and, in an era of high fossil fuel prices, to a diverse and secure energy supply.

To make this a viable option for investment by energy companies, the Government should build public
and political support for civil nuclear power; implement eYcient and stable planning and safety regulation
processes which facilitate competition between suppliers of standard international plant designs and reduce
development risk; provide for a secure and safe disposal route for long-lived nuclear waste and for transfer
to Government of responsibility for this; and facilitate access to development sites adjacent to existing
nuclear facilities.

Increased dependence on imported gas is more likely to give rise to price risks than security of supply risks.
The interrelationship between the UK and continental European and LNG markets will strengthen with
market conditions and prices increasingly aVected by conditions outside the UK.

The Government should support suppliers in diversifying sources of gas by actively facilitating the
development of more gas storage, pipeline infrastructure and import facilities and ensuring that the land use
planning process fully and eYciently reflects the Government’s national energy policy objectives.

Microgeneration could provide a significant proportion of the UK’s electricity needs, although it is too
early to provide definitive estimates, as all microgeneration technologies are at a relatively early stage of
development.

The Government should support emerging microgeneration technologies on a scale consistent with its
potential contribution to reducing UK carbon emissions economically, and implement a regulatory and
energy policy environment which is even-handed (compared to larger scale sources of generation) and
facilitates the development of microgeneration on a long-term basis.

Evidence by E.ON UK

1. E.ON UK is the UK’s second largest retailer of electricity and gas, selling to residential and small
business customers as Powergen and to larger industrial and commercial customers as E.ON Energy. We are
also one of the UK’s largest electricity generators by output and operate Central Networks, the distribution
business covering the East and West Midlands. We are also a leading developer of renewable plant.
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2. E.ON UK is part of the E.ON Group. In addition to the UK, the Group has electricity and gas interests
in Germany, Central and Eastern Europe, Italy, the Netherlands, Scandinavia, the USA and Russia. E.ON
also owns or has interests in 23GW of nuclear capacity, located in Germany and Sweden.

The Need for Diverse Low Carbon Investment in the UK Power Sector

3. The UK power sector requires major sustained investment in energy infrastructure to cut CO2

emissions and maintain security of electricity supply. Over the next fifteen years to 2020, 9GW of existing
nuclear and 13GW of coal and oil-fired generating plant will close, which equates to one third of total UK
power plant.

4. Much of this closing plant will need to be replaced with low or zero carbon generating plant if the
power sector is to contribute to a continued reduction in CO2 emissions in line with the Government’s
objective of reducing emissions by 60% by 2050 from 1990 levels. However, although CCGTs plants produce
significantly lower emissions than existing coal plants, they emit more CO2 than nuclear plants and
replacement of closing plant by gas-fired CCGTs would result in emissions rising from 2016 onwards, once
coal-fired plant opted out of provisions of the Large Combustion Plant Directive has closed by 2015. In
addition, gas-fired generation could account for around 70% of UK power generation by 2020.

5. This outcome is inconsistent with the Government’s objective of putting the UK on a path to cut CO2

emissions by some 60% by about 2050, with real progress by 2020. Such a high proportion of gas fired
generation may also leave the UK economy excessively exposed to movements in world gas prices.
Investment in renewables and energy eYciency on the demand side, while capable of making an important
contribution, will not be able to close the gap. E.ON UK and other energy companies therefore need a wider
range of low or zero carbon power plant investment options than are currently available politically or
commercially. The wider the range of options to the power sector, the lower the potential cost of reducing
CO2 emissions and maintaining security of supply is likely to be.

6. We see the main low carbon investment options on the supply side potentially available over the period
to 2020 as:

— CCGTs: investment in CCGTs will be required in the short term to maintain supply security at the
end of this decade and the early part of the next. We are seeking consents for plants at Grain and
Drakelow;

— Renewables: we are already investing substantially in on and oVshore wind and biomass and are
evaluating tidal and wave technologies;

— Clean coal and carbon capture and storage: we are carrying out a detailed feasibility study for a
project on the Lincolnshire coast; and

— Nuclear power: we are carrying out preliminary work on evaluating this as an investment option
for E.ON UK.

7. On the demand side, existing policies are making only a modest contribution to constraining demand
growth. More radical action is required to encourage improvements in energy eYciency. Further measures
are also needed to realise microgeneration’s potential to make a significant contribution to the UK’s carbon
reduction objectives.

How to Incentivise Investment in Low Carbon Technologies

8. Companies such as E.ON UK will eYciently deliver adequate investment in a diverse portfolio of low
carbon assets provided there is a sustainable policy framework which is robust to future uncertainty, and
regulators/Governments do not intervene to reduce investment returns, including via ex-post taxation. De-
centralised investment planning should therefore remain at the centre of the energy market.

9. The key challenges for the Government are to deliver a sustainable climate change policy, and increase
the low carbon investment options available to companies.

10. UK climate change policy must deliver the largest long-term economic signal to invest in low carbon
technologies through a carbon price that is consistent with maintaining the international competitiveness
of the UK economy. UK policy should focus on supporting the development of the EU emissions trading
scheme as the key driver of low carbon investment and on establishing international consensus on action to
tackle climate change, while recognising that this may either not be achieved or will take some time to
deliver. The UK should therefore:
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— give priority to making Phase 2 of the EU emissions trading scheme work well, by structuring it to:

— avoid carbon prices which will put the future sustainability of the scheme at risk. This could
be achieved through adequate “safety valves” (eg banking and borrowing, ensuring eVective
clean development mechanisms, cash-out prices);

— share the burden equitably across countries and sectors;

— encourage investment by providing a free allocation to new entrants on the same basis as
permits are allocated to incumbents, and by allowing the transfer of allowances from closed
installations to encourage investment in new capacity; and

— allocate permits on the basis of benchmarking which does not discriminate against coal plant
whether opted in or out of provisions of the LCPD;

— be prepared to use Phase 2 of the EU ETS as a vehicle to fund investment in developing
technologies (eg through recycling of receipts from permit auctions);

— work for the earliest possible resolution of the international framework for reducing global carbon
emissions to apply after the Kyoto period expires at the end of 2012 and define its relationship to
and rules for Phase 3 of the EU ETS to run from 2013; and

— develop in parallel an alternative climate change strategy for the UK, in the absence of suYcient
international agreement, aimed at continuing to reduce emissions but minimising the impact on
the UK’s international competitiveness.

11. It is important that the market is not undermined through the introduction of long-term subsidies
and further obligations to pick technology winners. Government should:

— ensure that mature low carbon technologies—such as nuclear power and mature renewable
technologies such as onshore wind—are subject to an appropriate regulatory regime which
supports eYcient and timely delivery of investments;

— support financially the development of emerging low carbon technologies (for example, carbon
capture and storage, wave/tidal power) that have the potential to play a significant role in our
future generation mix. Particular demonstration requirements should be identified and companies
would then propose projects and compete for funds raised from the sale of permits under Phase 2
of the EU ETS; and

— confirm that the Renewables Obligation will remain in place in its current form but there is no
intention to extend it beyond the current 2027 timescale.

12. Significant eVort should be focussed on improving energy eYciency. Investment by suppliers is
primarily driven by the Energy EYciency Commitment scheme but an approach is required which provides
stronger incentives for consumers to alter their behaviour, particularly through direct fiscal incentives, and
supports innovation by suppliers. Microgeneration can also play a significant role, both on the supply and
demand side. It can only fulfil this potential within a long term market framework which rewards its low
carbon potential, and includes pump priming support for emerging technologies in the short term. The
required measures are discussed below.

Nuclear: Particular Considerations that Should Apply to Nuclear?

13. New nuclear plant potentially has a role in contributing economically to the UK’s CO2 reduction
targets and, in an era of high fossil fuel prices, to a diverse and secure energy supply.

14. It is a matter for Government to decide whether new nuclear plant should be available as an
investment option. In a competitive energy market, decisions on investment in new nuclear power plants
(and the extent of that investment compared to other options) should then be a matter for companies in the
light of their assessment of the relative economics of nuclear and their value in diversifying risk, subject to
meeting the local planning, licensing and other approval requirements which apply to nuclear power plants.
The following issues would need to be addressed before it could become a viable investment option:

Public acceptance

15. Nuclear is a technology on which there are widely diverging views. Investors would need to be
confident of broad public and political acceptance of new nuclear build through full consultation and
debate, a White Paper and a positive statement from Government of the role it believes nuclear has to play
in a diverse and low carbon fuel mix. Resolution of Government policy on radioactive waste disposal will
be needed as part of the process of securing public acceptance.



3448451030 Page Type [E] 18-12-06 20:24:27 Pag Table: COENEW PPSysB Unit: PAG1

Ev 78 Trade and Industry Committee: Evidence

Licensing and Planning Issues

16. Investment in new nuclear plant is subject to a wide range of planning and licensing approvals which
can add substantially to project costs and investment risks. The Government would need to take steps to
mitigate these risks if new nuclear is to be a practical commercial option.

17. In particular, the economics of new nuclear projects depend significantly on the UK licensing
internationally available designs with limited or no modification and the ability of utilities to secure
competing bids from alternative plant suppliers. The licensing process by the NII therefore needs to provide
for the pre-licence design certification of a number of alternative international designs.

18. The various inter-related legal licensing and planning processes need to be arranged such that a
programme of new nuclear plants is approved on a generic basis before site-specific proposals are
considered. This will avoid duplication of eVort and reduce costs across a programme and reduce risk for
prospective developers, while allowing full public consultation on both generic and site-specific issues.

Carbon pricing

19. Assuming reasonable licensing and planning processes, we would expect investment in new nuclear
plant to be a credible economic option given current expectations of fossil fuel prices and confidence at the
time a final investment decision would be taken (at least five years hence) in a sustained value for carbon
emission abatement.

Availability of sites

20. Suitable sites for plants within a new nuclear programme should be identified through the
Government conducting a Strategic Environmental Assessment. If, very few suitable sites are identified,
then the Government should consider how these can best be made practically available to prospective
developers.

Waste management and decommissioning

21. Discounted waste management and decommissioning costs make up a small proportion of the total
cost of electricity from new nuclear plants as these are designed with the aim of minimizing these costs over
a 60 year operating life.

22. However, investors would need to be assured that a secure route for the safe disposal of long-lived
high-level waste will exist at the end of a plant’s life and that the Government will ultimately accept
ownership and responsibility for this waste. Resolution of Government policy on irradiated waste disposal
and its intended method of disposal and/or storage would therefore be required before a decision could be
made to proceed with a new nuclear plant project.

23. The Government is the natural legatee of spent fuel and intermediate level waste because of their very
long-lived nature and should have long-term responsibility for ensuring their safe storage or disposal.
However, responsibility for the costs of long term storage or disposal is accepted by nuclear plant owners.
Funding of a secure disposal route could be provided through, for example, a tariV on nuclear fuel used, in
return for a commitment by Government to accept liability for long-lived wastes at a defined time.

24. Clear definition of responsibilities for disposal and storage of waste and for nuclear power station
decommissioning, including arrangements for ensuring relevant costs are met by plant operators, will help
give the public confidence that these key concerns have been properly addressed.

The Implications of Increased Dependence on Gas Imports

25. Increased dependence on imported gas is more likely to give rise to price risks than security of supply
risks. The UK market will assume more of the characteristics of the continental market as the UK moves
from a position of self-suYciency and a relatively large number of domestic producers toward one of import
dependence with a smaller number of large producers in the major gas exporting countries—Russia,
Norway, and Algeria—accounting for the majority of gas supply. LNG will provide an important additional
source of supply but its price and availability will be aVected by demand for LNG in the US, South East
Asia and Japan (which, unlike Europe, do not have the same access to imported gas delivered by pipeline).

26. The interrelationship between the UK and continental European and LNG markets will therefore
strengthen with market conditions and prices increasingly aVected by conditions outside the UK. UK gas
prices should decline from their current price levels from around 2007, with the availability of additional
sources of supply, but the price of oil will remain an important factor aVecting continental and thus UK
prices. In the longer term, we would expect gas prices to rise again as demand for gas rises in response to
the EU ETS and similar policy instruments, new more expensive gas reserves have to be exploited, and new
pipeline and LNG infrastructure has to be constructed. Prices may also be influenced by the commercial
behaviour of the limited number of upstream gas producers.
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27. Energy companies want to manage these risks by both diversifying their sources of gas supply and
diversifying their sources of fuel for power generation.

28. Energy companies are already delivering the required investment in infrastructure (including storage,
interconnection, and LNG processing) to maintain secure and diverse gas supplies to the UK. In the medium
term the UK is better placed than many other European countries in terms of access to a geographically
diverse range of sources of gas.

29. In electricity, additional gas-fired CCGTs will have to be built over the next few years to maintain
adequate supply margins in the power market but E.ON UK will then want to consider diversifying its
portfolio of low carbon power plant to avoid an unacceptable level of price risk in respect of its fuel
purchasing costs and to continue reducing its CO2 emissions.

30. The Government should take the following steps to support diversity of gas supplies and diversity of
fuels for power generation:

— it should ensure that a wider range of low carbon investment options for generating capacity are
available; and

— while in future increasing volumes of coal for power generation are likely to be imported, it should
continue, in the interests of diversity, to support the economic potential of the UK coal industry
as a supply source.

31. Given that imported gas will account for an increasing proportion of UK requirements over the next
few years, the UK Government should:

— support within the UK and the EU the construction of necessary pipeline, terminal and processing
infrastructure needed to secure access to diverse sources of gas on global markets;

— facilitate the development of more gas storage in the UK by ensuring that the land use planning
process fully and eYciently reflects the Government’s energy policy objectives;

— promote the development of competitive gas markets and increased liquidity within the EU in a
manner which does not disrupt investment in new gas resources and infrastructure; and

— work more closely with other Member States and with the Commission to develop constructive
and eVective relationships with energy exporting countries to promote trade, investment by
European companies within a stable and transparent legal framework, and to encourage more
competition in global energy supply.

Microgeneration

32. Microgeneration could provide a significant proportion of the UK’s electricity needs, although it is
too early to provide definitive estimates, as all microgeneration technologies are at a relatively early stage
of development. However, some studies by the Energy Saving Trust and others give an indication of the
possible scale of microgeneration, with microgeneration contributing up to 20%—30% of UK electricity
supply by 2050.

33. At present most microgeneration technologies are not fully developed although micro CHP using gas
for electricity production and heating (such as E.ON UK’s Whispergen product) has the most economic
potential in the short term. Current micro CHP products are of nominal 1kWe electrical output and a
market of 12–13 million homes is potentially viable with current energy prices. We would expect small scale
wind to become economic in areas of high wind resource over the next ten years with solid-oxide fuel cells
potentially having a role beyond that. Photovoltaic electricity is unlikely to be economic for widespread use
for some decades.

34. As with large scale generation, the extent to which microgeneration contributes to UK electricity
demand should be primarily driven by the market within a policy and regulatory framework which
facilitates investment, removes regulatory barriers and supports the development of emerging technologies,
although the support mechanisms will need to be appropriate to this distributed form of generation.

35. Government should fund emerging microgeneration technologies on a scale consistent with its
support for emerging large scale technologies such as carbon capture and storage, oVshore wind and marine,
the key criterion being its potential contribution to reducing UK carbon emissions economically, and
implement a regulatory and energy policy environment which actively supports microgeneration on a long
term basis. In particular, the Government should aim to:

— minimise the high administrative costs which small scale electricity generators incur (for example
the complex procedures necessary to acquire and process ROCs for small scale generating plants
need to be simplified);

— ensure electricity customers with microgeneration receive fair market value in what they pay for
electricity imports and are paid for exports, reflecting their daily profile of electricity imports
and exports;

— ensure broadly equivalent fiscal treatment of low carbon technologies at the micro and macro
scale; and
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— support commercially available forms of microgeneration through building regulations; and
ensuring that microgeneration is attributed the full value of abated carbon emissions, to the extent
that this is not already covered through the value of electricity exports.

36. The forthcoming Government microgeneration strategy will provide an opportunity to assess
progress toward these goals.

E.ON UK

March 2006

APPENDIX 23

First supplementary memorandum by E.ON UK

IMPLICATIONS OF INCREASING DEPENDENCE ON COAL IMPORTS

1. This note supplements E.ON UK’s previous evidence to the Trade and Industry Committee on the
energy review and responds to the Committee’s decision to examine the implications of an increasing
dependence on coal imports for power generation.

Coal-fired Power Generation and the Market for Coal

2. Coal-fired electricity generation plays an important role in a diverse fuel mix and our ability to switch
to coal in response to changes in the price and availability of gas over the last winter was an important factor
in maintaining secure electricity and gas prices and in containing the financial consequences for generators
and consumers.

3. Existing coal-fired power stations are likely to make a declining contribution to UK electricity supplies
over the next ten years, with the closure of 8.2 GW of coal-fired capacity opted out of provisions of the Large
Combustion Plants Directive by the end of 2015, but we believe that new, more advanced and eYcient coal
plants, fitted with carbon capture and storage (CCS), should have a role to play in future in due course. Such
plants would enable coal-fired generation to continue to contribute to a diverse fuel mix and lower carbon
emissions while providing a continuing long-term market for coal for power generation in the UK.

4. We are currently carrying out a feasibility study into a commercial scale coal-fired integrated
gasification combined cycle (IGCC) demonstration plant with CCS to be located near our existing
Killingholme station on the Humber, which could be commissioned by 2012. Coal plant with CCS is not
economic in the current energy market and Government support is needed to demonstrate the technology
on a commercial scale. HM Treasury published a consultation paper on barriers to commercial deployment
at the time of the 2006 budget.

Coal Purchasing: the Role of UK and Imported Coals

5. E.ON UK currently buys around 10 million tonnes of coal annually for power generation and sources
its coal from a range of domestic and international sources. Our purchasing decisions are informed by
economic, environmental, quality and CSR considerations. Total UK coal consumption for power
generation is approximately 50 million tonnes annually of which about 20 million tonnes is sourced broadly
equally from UK deep mined and open cast production with 30 million tonnes imported, largely from
Russia, South Africa and Colombia. UK power station demand for steam coal has remained relatively
stable for the last five years, but the proportion of this demand met from UK sources has declined
significantly over the period for two main reasons:

— the level of economically exploitable UK coal reserves has declined as relatively little investment
has been made in deep-mined reserves and planning restrictions on open cast coal production
(where there is a presumption against approval of new developments) have constrained expansion
of this sector;

— the relatively high sulphur content of UK coals have made them less suitable for use in UK coal-
fired power stations subject to tightening environmental constraints than lower sulphur coals on
the international coal market.

6. The restrictions on sulphur dioxide emissions from coal-fired power stations arise principally from EU
environmental legislation (primarily the Large Combustion Plants Directive and the National Emissions
Ceilings Directive) and its implementation in the UK by the Environment Agency, although other
constraints on NOx and dust also aVect coal-purchasing decisions.

7. Although relatively high in sulphur content, UK coals have some important advantages in that they
provide a hedge against international coal prices, freight costs and fluctuating exchange rates, and its
continuing availability would reduce the need for further investment in coal import infrastructure. They
continue to play an important role in fuelling UK coal fired power stations, particularly those fitted with
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flue gas desulphurisation equipment (FGD),such as our 2 GW power station at RatcliVe (whereas low
sulphur coal has a particularly important role in enabling UK power stations not fitted with FGD to
continue to operate economically within the environmental controls applied to coal-fired plant opted out
of the LCPD). The availability of competitive sources of indigenous UK coal would support diversity of
supply and our ability to source coal at competitive prices. It is therefore important that the UK does what
it can to continue to maintain an economically viable domestic coal industry.

8. It is, however, likely that the trend toward greater dependence on imported coal will continue in the
absence of substantial new investment in UK deep-mined production and the relaxation of planning
controls on open cast production. We do not see increasing reliance on imported coal as a fundamental
problem, given the range and volume of alternative sources available. Imported low sulphur coal is widely
traded on the international coal market and is not subject to the degree of producer market power that can
be a feature of the oil market or could aVect the supply of gas to the UK.

9. However, increasing volumes on coal imports would impose additional strains on the rail transport of
coal from ports. These constraints can be relieved through reinforcement of rail connections from ports and
Network Rail have come forward with some investment proposals to help address this problem.

Recommended Actions

10. We recommend the following actions:

— a more stable energy policy framework will help clarify the market environment in which coal-fired
plant has to operate and the investments required for coal to continue to play a role; in particular
more clarity will be needed about the long-term design of the EU ETS from 2012 onwards. We are
pleased to see that the Government are consulting on this;

— the Government needs to support the demonstration of more advanced coal-fired plants with
carbon capture and storage as we have argued in our evidence to the energy review. This will help
support a diverse low carbon fuel mix and a long-term market for coal in the UK;

— the UK planning system should allow new open cast development proposals to be considered on
their merits;

— more investment in the rail infrastructure available to facilitate transport of imported coal from
UK ports is needed to relieve constraints;

— the Government should continue to support other potentially economic opportunities for
exploiting the potential of the UK’s coal reserves such as underground gasification of coal.

8 June 2006

APPENDIX 24

Second supplementary memorandum by E.ON UK

RADIOACTIVE WASTE AND REPLACEMENT NUCLEAR BUILD

1. Much has been said about the impact of new nuclear build on the amount of radioactive waste
requiring management and disposal. Selecting figures to illustrate the issues often results in questioning the
viewpoint propounded. In reality, the description of the quantities and categories involved is complex; data
is generally only meaningful in the context of the use to which it is put.

2. This note seeks to provide a broad overview of the main figures which are more fully documented
elsewhere, most recently in March 2006 by the Sustainable Development Commission (SDC) in its paper
“The role of nuclear power in a low carbon economy”.

Operational and Decommissioning Wastes

3. It is generally agreed that the incremental quantity of radioactive waste resulting from a 10 GW
programme of advanced pressurised water reactors (PWRs) operated for 60 years is small, 9,000 m3 of
intermediate-level waste (ILW) and 80,000 m3 of low-level waste (LLW), accounting for an additional 2.5%
and 3.0% respectively of the UK’s legacy wastes. These estimates are based on Westinghouse’s AP1000
reactor design.
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Radioactivity Contained in Irradiated Nuclear Fuel

4. Broadly, the energy which produces the heat used to generate electricity come from the fission of atoms
of uranium; the more heat produced the more fission products are produced. Over its life, a replacement
build programme of 10 GW would generate around 550 GW(e)years of electricity, more than the 350
GW(e)years of the UK legacy programme. Consequently, the new radioactivity created would be around
160% of that we have already seen.

5. The eVect of decay of the radioactive products of the initial fission is very great. Some of the isotopes
spontaneously decay, almost immediately, and disappear by the time the nuclear fuel is discharged from the
reactor. At the other extreme, others have very long half-lives, are present in the discharged fuel and persist
for hundreds of thousands of years. Although these very long-lived radioactive isotopes include actinides
which have a high toxicity to life and constitute a hazard almost indefinitely, they commonly have low
solubility and mobility and can be readily isolated in geological repositories. There are many other isotopes
which have intermediate lives and some of these are more diYcult to isolate in repositories due to their high
solubility and mobility in groundwater. Other wastes are created by activation of metals and other materials
used in reactors.

6. At a specific date shortly after the planned closure of the replacement build reactors, say 10 years, in
2090, the radioactive waste from the reactors would account for a dominant proportion of the national
radioactive inventory; SDC’s data indicates that the radioactivity contained in 14,000 tHM irradiated fuel
from Westinghouse’s AP1000 new build reactors would be 30 times that of 4,700 tHM legacy irradiated fuel.
However, after 100 years, the multiplying factor reduces to 3, about in proportion to the quantity of
irradiated fuel involved.

Volumes of Radioactive Waste

7. Whereas radioactive materials from the legacy power programme comprise both irradiated fuel and
vitrified high-level waste (HLW) produced by reprocessing, replacement build would be expected to generate
only irradiated fuel. Reprocessing concentrates most of the activity in irradiated fuel into a smaller volume
of HLW. It also creates large volumes of ILW, mainly the reprocessing plant itself, which becomes
contaminated by the fission products and long-lived actinides. SDC figures show that the legacy power
programme generates 1,290 m3 of HLW and 353,000 m3 of ILW84.

8. The packaged volume of irradiated fuel for disposal produced by a 10 GW replacement build
programme will depend on the reactor type that is used. Estimates for the packaged volume are in the range
21,000–31,900 m3, for use of Areva’s European Pressurised Water Reactor (EPR) and the AP1000
respectively. The packaged volume of legacy fuel is 8,150 m3. This represents an increase by a factor of
about 3.

9. Although the packaged volume of irradiated fuel and HLW is increased by a factor of 3 over that from
the legacy power programme, the eVect of ILW is much reduced. The SDC report shows the volume of ILW
from a new build programme of AP1000 reactors as 9,000 m3, compared to 353,000 m3 from the legacy
programme. Hence, the packaged volume of ILW from the replacement build programme would amount
to less than 4% of the equivalent wastes from the legacy programme, and the overall increase in the volume
of repository wastes would be approximately 10%.

10. The irradiated fuel and HLW would need to be distributed in a repository to ensure that the heat it
was producing did not result in the underground temperatures exceeding levels that might aVect the
performance of the materials it contained.

11. The SDC report shows the impact from a new build programme of AP1000 reactors on the footprint
of a repository compared to that for current ILW and irradiated fuel/HLW volumes would be to
approximately double the footprint of a stand alone irradiated fuel/HLW repository, but only slightly
increase the footprint of a stand alone ILW repository (slightly less than the 2.5%). Overall, the impact on
the footprint of a co-located ILW and irradiated fuel/HLW repository would be to increase the repository
footprint by about 50%.

Further Comment on Volumes

12. The incremental volumes of waste for disposal in a deep geological repository, produced by a 10 GW
replacement build programme, are small on the total scale of modern industrial activity such as mining or
non-radioactive waste disposal.

13. A suitable repository would probably be located around 500 m beneath the surface of the earth. Once
closed, the physical evidence of the increased volume required to accommodate the new-build arisings would
solely be the excavated spoils.

84 Of the legacy power programme ILW, about 40% is associated with reprocessing and 30% with the final decommissioning of
the legacy programme gas-cooled reactors.
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(indicative figures) Replacement
Legacy Waste Build Waste

Quantity of electricity produced by generation programme
(GW.years) 350 550

Radioactivity of irradiated fuel and vitrified high level waste
100 years after last replacement build reactor closes (EBq*) 5 18

Radioactivity of irradiated fuel and vitrified waste in the
year 2090 (EBq*) 20 180

Volume of packaged irradiated fuel (m3) 8,000 32,000

Volume of vitrified high-level waste (m3) 1,300 0

Volume of intermediate-level waste, including that linked
with reprocessing (m3) 350,000 9,000

Total volume of packaged waste for disposal in the
repository (m3) 360,000 40,000

Footprint for standalone intermediate level waste repository
(m2) 1,200,000 30,000

Footprint for standalone irradiated fuel and vitrified high
level waste repository (m2) 3,000,000 2,600,000

Footprint for co-located intermediate level waste and
irradiated fuel/vitrified high level waste repository (includes
about 750,000 separation between the two repositories) (m2) 5,000,000 2,700,000

*EBq means Exa Bequerels; Exa % 10_18

APPENDIX 25

Third supplementary memorandum by E.ON UK

URANIUM SUPPLY FOR NEW NUCLEAR BUILD IN THE UK

1. The most authoritative source of information on uranium resources is a joint report by the OECD
Nuclear Energy Agency and IAEA, called “Uranium—Resources, production and demand”, which is revised
every two years. According to the 2003 report85 about 4.6 million tonnes of uranium (MtU) Conventional
Known Resources have been identified worldwide having a recovery cost of less than US$ 130/kgU. It is
estimated that there are a further 9.8 MtU Undiscovered Resources, making a total of 14.4 MtU in all (of
which at least 11.3 MtU has a recovery cost below 130 US$/kgU).

2. These “Known” and “Undiscovered” resources could fuel about 85 and 260 years, respectively, of
nuclear electricity generation at current consumption rates, using existing reactor technology. About half
of “Conventional Known” uranium resources are located in the countries of the OECD.

3. There are additional sources of fuel in prospect, including “Unconventional” uranium sources (mainly
in phosphate deposits). These amount to more than 20 MtU and could fuel a further 350 years generation
on a similar basis.

4. Worldwide expenditure on exploration for uranium is currently low because selling prices have been
depressed for a long time; there has only been one exploration cycle (about 1970–85) which identified the
sources of current supplies. Little eVort has been deployed using modern surveying technology to identify
resources which might be used to supply the market beyond the middle of the century.

5. There is confidence that the market will be able to meet the anticipated world demand for uranium but
beyond 2015 more production facilities will be needed. The spot market price of uranium has increased
sharply and is expected to stimulate the necessary new investment and the strengthening market has led to
an increase in expenditure on exploration since 2002.

6. Nuclear generated electricity costs are relatively insensitive to uranium prices. At the present spot price
level in the uranium market of $100/kgU (which is above the average price paid by electric utilities), it would
represent only about 5%86 of the total cost of nuclear electricity generation.

85 The 2005 report (which does not significantly alter this picture) is now available through http://www.iaea.org/NewsCenter/
News/2006/uranium–resources.html

86 Estimated based on a 2006 report by the Australian Uranium Information Centre—a price of $100/kg of Uranium as U3O8,
an equilibrium core enrichment with a burn up of 43,000 MW days/tonne, total front and backend fuel cost of 0.3p/kWh,
Uranium as U3O8 representing half the total fuel cost at 0.15p/kWh and a total cost of generation of 3p/kWh.
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7. The development and deployment of breeder reactors and related fuel cycle technology would increase
the energy potential of uranium resources for much longer periods. The technology of breeder reactors is
under development, notably within the framework of the Generation IV International Forum.

June 2006

APPENDIX 26

Memorandum by ExxonMobil International Limited

THE IMPLICATIONS OF INCREASING DEPENDENCE ON GAS IMPORTS

ExxonMobil87 recognises the Government’s strategic objective to meet the UK’s need for secure long-
term, competitively priced energy while minimising environmental impacts. We believe that an open,
competitive market for energy, operating on a level playing field within a transparent and stable fiscal and
regulatory framework, will best meet this challenge. In addition, open markets will attract and retain the
necessary long-term capital investment required to meet future energy needs.

Traditionally in the UK, natural gas was sold into domestic, commercial and certain industrial markets.
However, liberalisation of the gas and electricity markets in the 1990s coupled with an abundance of
indigenous gas reserves and new high eYciency combined cycle gas turbines substantially increased gas use
in the power generation market. Until two years ago, the UK was energy self-suYcient; however, the ending
of self-suYciency need not mark the end of a competitive energy market in the UK. The vast majority of
OECD countries are net importers of energy. The key challenge for any importing nation is to diversify its
sources of energy, strengthen its relationships with exporting nations, and develop and use its resources
more eYciently.

Adequate Gas Supplies Available for the UK

Each year ExxonMobil undertakes a global energy outlook. Our latest outlook forecasts that, over the
next two decades, natural gas will be the world’s fastest growing major energy source, supplying close to
one quarter of the world’s energy needs by 2030. This growth is due largely to the increasing use of natural
gas for generating electricity through more-eYcient power generation technologies. Fortunately, gas
reserves are abundant around the world as noted by the Oil & Gas Journal estimate that global gas reserves
will last approximately 58 years.

While global energy demand is expected to rise by close to 50% by 2030, our UK energy outlook (Figure
1) shows a modest increase of about 4% in total primary energy demand between 2005 and 2030. Similar to
today, approximately 75% of the total demand in 2030 will be met by oil and gas. For the most part, oil
demand is driven by transport fuels where there are limited competitive alternatives. In contrast, gas demand
will be driven by heating and power generation uses. Despite significant increases in the production of wind
power of approximately 15% annually on average to 2030, it is likely to supply less than 4% of the UK’s
total primary energy demand and only approximately 10% of power generation by 2030. Our outlook
assumes nuclear power will retain a fairly stable share of approximately 8–9% of the UK’s total energy mix
through 2030, while we expect a significant decrease in the use of coal.

87 The term ExxonMobil is used in this submission for convenience and simplicity and as abbreviated reference to specific
aYliates of Exxon Mobil Corporation.
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United Kingdom Energy Demand
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Figure 1

Natural gas currently is approaching 40% of the UK’s energy mix and is likely to maintain this level
through 2030. Of the total demand for natural gas in 2030, more than 75% will come from imported supplies;
however, 70% of proved global gas reserves lie within economically transportable distance of the UK.
Geographical flexibility for importing nations like the UK will increase as discoveries in Norway, Qatar,
Russia and oVshore West Africa have widened the range of potential suppliers. Furthermore, the petroleum
industry’s investment in technology has reduced both the cost of moving gas by pipeline over long distances
and the cost of converting gas to liquefied natural gas (LNG) and shipping it over long distances. These
trends in transportation and liquefaction add to the flexibility and diversity of gas resources expected to be
available to meet import requirements and ease security of supply concerns. Figure 2 below shows National
Grid’s most recent outlook for annual gas demand and supply. It shows the UK has many options available
to it to meet demand. However, the UK will have to compete in a global market with other importer nations
to secure future gas supplies.
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Figure 2

ExxonMobil believes diversity of supply, in terms of various fuels, delivery modes and geographies, is
fundamental to security of supply. In the future, UK gas supplies will come from many diVerent sources
including the UK Continental Shelf (UKCS), the Netherlands, Norway, Algeria, Qatar, and West Africa.
Ultimately, the best guarantee of supply security is establishing an eVective market framework providing
open competition, market pricing and adequate investment incentives for attracting diverse supplies.
Essential to this market framework is a stable and predictable fiscal, regulatory and legal system. The large
projects that are increasingly important to bring new gas supplies to the UK require long-term investment
commitments that at minimum require certainty of access to the market for the duration of the project.
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The projects listed in Figure 3 alone, and there are more, demonstrate that the UK gas market is
functioning and competitive. The massive investment currently underway in the form of LNG re-
gasification terminals and international pipelines is evidence that the market framework in place is
appropriate and working.

One of these major projects is the South Hook LNG terminal in Milford Haven, Wales. The terminal is a
significant part of a $13 billion venture between Qatar Petroleum and ExxonMobil that includes production
assets, liquefaction facilities, ships, and a re-gasification terminal at Milford Haven. The terminal will have
a capacity of 1 billion cubic feet per day beginning in winter 2007–08 with an additional one billion cubic
feet per day available in winter 2008–09 representing approximately 20% of current gas demand in the UK.
The project has become competitive through access to a large gas resource in Qatar, technological advances
such as the world’s largest liquefaction facilities, larger LNG vessels and access to a liberalised market in
the UK.

Another of the significant import projects that ExxonMobil is involved in is the Langeled pipeline linking
Norwegian gas fields to the UK. Langeled is the world’s longest subsea export pipeline stretching 1,200km
from Nyhamna, Norway via the Sleipner gas field in the Norwegian North Sea to Easington in the UK. The
pipeline is expected to come online before winter 2006 with a capacity of more than two billion cubic feet
per day or the equivalent of approximately 20% of current gas demand in the UK. Overall, the attraction
of the liberalised UK market has accelerated the commercial viability of major pipeline and LNG projects.

UK infrastructure outlook

• UK market framework has 
created attractive investment 
environment

• UK imports growing rapidly; 
increasing supply diversity 
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Figure 3

At the same time that the UK will be competing in the global market for gas imports, the UKCS can
continue to provide a substantial portion of domestic energy supplies. Estimates of the UK’s remaining oil
and gas reserve potential vary considerably depending on the view taken on yet to find reserves and the rate
at which these are proved through exploration and appraisal drilling. Overall, remaining UKCS reserves
are estimated by the DTI to be in the range of 20–28 billion barrels of oil equivalents. Maximum exploitation
of these reserves will require not just innovative technical and commercial solutions but also a stable and
supportive fiscal and regulatory regime. The three significant negative changes to the fiscal policy enacted
by Treasury since 2002 are inconsistent with DTI’s stated goal of maximizing production from the UKCS.
The lifespan of oil and gas producing assets are typically measured in decades and it is important for
investors in these industries that fiscal regimes remain stable over similar timeframes, not just for the life of
a particular Parliament.

The most recent increase in the Supplementary charge to Corporation Tax (SCT) comes at a time when
crude prices are at high levels. At more historical price levels, this level of taxation is likely to render many
resource development projects in the UK North Sea uneconomic, shorten the economic life of existing fields
and reduce the prospects for optimising resource recovery. In addition, it has increased financial uncertainty
for investors and will make future investment decisions in this already high production cost area more
diYcult. If the UKCS is to remain globally competitive, the fiscal regime must reflect the fact that the basin
is a mature, high cost environment generating smaller discoveries than its closest competitors in Norway,
the Netherlands and the Gulf of Mexico. Overall, through our experience in the North Sea and around the
world, we have concluded that resource owners and resource developers both benefit when fiscal regimes
are competitive, stable and long-term in focus.
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Environmental Benefits of Gas

A significant factor driving the rapid growth in gas demand is the increased environmental benefits of
using gas in power generation. Compared with coal fired technology, gas oVers higher energy conversion
eYciency and lower carbon emissions. Furthermore, the complete life cycle of combined cycle gas turbine
power plants from extraction of the gas through power generation emits approximately half of the
greenhouse gases per kilowatt-hour than an equivalent coal fired power plant.

Open Market will Yield Competitive Energy Prices

Open, competitive markets help attract global supplies and contribute to security of supply. Flexible and
well-functioning markets provide security by enabling supply to meet demand more eYciently than a
controlled system. Price movement provides the necessary signals for market participants to eYciently
balance supply and demand through new investments that target increased supplies as well as energy-
eYcient technologies. Intervention and controls, however well meaning, can have significant unintended
eVects and distort short-term and long-term supply and demand signals. Open gas markets will result
through time in globally competitive prices.

Recent gas price volatility has created diYculties for consumers, particularly for energy intensive
companies and domestic consumers, but the recent prices must be put in perspective. UK domestic gas prices
are still cheaper in real terms than 15 years ago and still among the most competitive in Europe. For many
years, commercial consumers also enjoyed very competitive prices compared to European competitors.
However, in order to ensure the UK benefits fully in the future from the creation of an attractive market
for gas imports, Government should continue to encourage the other European member states to fully
implement the Gas Directives in order to increase liquidity in Continental markets to assist gas flow between
the UK and the Continent and to ensure there is a level playing field in attracting LNG.

Summary

There are abundant gas reserves in the world to provide aVordable, eYcient and clean energy for the
foreseeable future. Security of supply will be provided by attracting gas from various sources through
multiple delivery modes. With the current framework in place, the UK is positioned well to compete in the
global market for gas supplies. However, in order to remain globally competitive, Government should guard
against any action based on short-term volatility that may undermine the investment climate. Even though
the UK is becoming more reliant upon oil and gas imports, the UKCS still has considerable reserves
remaining which can continue to play an important role in the future security of energy supplies. The UK
Government should ensure the right fiscal and regulatory framework, which reflects the complex and high
cost nature of the UKCS, is in place to maximise the recovery of these indigenous resources.

APPENDIX 27

Friends of the Earth draft responses to Energy Review questions

23 March 2006 (please note these are draft responses. The final version for the Energy Review
consultation may include small changes. It will be on Friends of the Earth’s website by the 14 April
consultation deadline)

Q.1 What more could the government do on the demand or supply side for energy to ensure that the UK’s long-
term goal of reducing carbon emissions is met?

If the Government is to retain any credibility on climate change & energy policy, it must use the Energy
Review to create a long-term framework that will encourage investment in clean technologies. Therefore it
should accept a new law setting legally binding year-on-year emission reductions of 3%, with an annual
climate budget to make sure we are on track. This proposal now has the support of the majority of MPs.
For more information, see http://www.thebigask.com.

In addition to this, it must act in the following sectors:

Electricity sector

Friends of the Earth produced research [1] showing we could meet CO2 emission reductions of 48–71%
by 2020 without nuclear power. We could also stabilise or reduce gas use in the electricity sector.

— Increase promotion of renewable energy through more ambitious policies.

— Transform the energy sector by setting targets for energy eYciency and stimulating the
development of a market in energy eYciency services.
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— Boost incentives for investment in Combined Heat and Power, highly eYcient plants producing
both heat and electricity.

— Force coal-fired power station operators to use state-of the art technologies to improve emission
performance. Close old, ineYcient coal-fired power stations that don’t use these technologies.

Carbon capture and storage technologies could potentially achieve further reductions.

Buildings, OYces and Heat sector

Homes are responsible for almost a third of carbon dioxide emissions in the UK. The Environmental
Change Institute at Oxford University says emissions from the UK’s housing stock could be reduced by
60% by 2050. According to the Carbon Trust, UK business wastes £1 billion a year in lost energy.

The government should:

— Introduce new fiscal incentives for householders for energy eYciency: stamp-duty rebates, council
tax rebates, etc.

— Implement in full the EU Performance of Buildings Directive and support eVorts to amend it in
order to make it more ambitious.

— Support the Carbon Trust proposals for a new mandatory consumption-based emissions trading
scheme covering both direct and indirect emissions which would apply to companies and public
sector organisations.

— Alternatively, raise the Climate Change Levy; other more sophisticated fiscal instruments could
also be introduced such as a carbon credit tax on commercial and transport sectors.

— Support proposals for a new European Directive on promoting Renewable Heating and Cooling.

Transport and Aviation

The Government must push to get all the emissions cuts possible from technology, such as greener cars
and improved or alternative fuels. Demand management measures will however also be needed. These
include reducing the need to travel and improving alternatives to the private car.

These should be seen as a form of progression:

— Firstly, we should try to make it possible for people to do what they want without having to travel
as much.

— Secondly, for the journeys that people make, we should provide high quality, less polluting
alternatives so that use of private cars can be reduced. Price signals should be used to incentivise
this behaviour.

— Thirdly, for the journeys that people make by car, we should encourage the use of greener cars
and fuels.

The Comprehensive Spending Review should include big cuts in expenditure on road-building. Road-
building often leads to large increases in traYc levels, locking in a carbon-intensive pattern of development.

The Government must also push for a tough follow-up EU emissions standard for new vehicles to replace
the current voluntary agreement.

The Government should conduct and publish an aviation policy review. This policy review should:

— Rewrite the Aviation White Paper to rule-out further airport expansion.

— Introduce an Emissions Charge on aviation and include aviation in an EU Emissions Trading
System.

The tool to stop the cost of flying falling is increases in Air Passenger Duty (APD). Doing this would
reduce the rate of growth in aviation’s emissions. If however the aviation industry argues that the cost of
flying is not falling, then according to the Government’s own figures there will be no need for new runways.

Cross-sectoral policies

— Promote increased use of biomass for electricity and heat needs. Introduce and deliver renewable
heat and renewable fuel obligations.

Growing crops for fuel results in no significant net increase in carbon dioxide as long as the harvested
crops are replaced. Many such crops could be harvested in the UK and the EU, which could greatly help
improve our energy security.
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Q.2 With the UK becoming a net energy importer and with big investments to be made over the next twenty
years in generating capacity and networks, what further steps, if any, should the government take to develop
our market framework for delivering reliable energy supplies? In particular, we invite views on the implications
of increased dependence on gas imports.

A good market framework that ensure secure supplies AND helps to meet climate change goals:

A-provides long term certainty to investors & is adequately regulated

A new law setting a legally-binding target for year on year reductions would greatly help to provide the
certainty that low-carbon investments will pay oV in the future (see above).

Investment in new nuclear power stations does not necessarily provide a long-term stable framework for
secure energy supplies. Nuclear power stations take long to build and have a history of cost overruns.

Interestingly, the electricity company created by the Woking Borough Council [2] to promote
decentralised power solutions and to reduce emissions locally was considered to provide attractive and safe
returns, enough to attract investment from Danish pension funds.[3]

Woking Council has proven that it is possible to have a more decentralised model for energy generation.
However, this requires a number of regulatory changes to become viable more widely. Ofgem’s mandate
needs therefore to be amended.

B-promotes an eYcient use of fossil fuels

Fossil fuels will continue to be used for a few decades. Therefore we need to make sure we use fossils as
eYciently as possible. This means maximising the share of Combined Heat and Power and the use of the
most eYcient technologies to burn both gas and coal.

Friends of the Earth’s “A Bright Future” report [3] shows that the UK could at least stabilise, and in many
cases even reduce, use of natural gas in the electricity sector. For example, in the “good mix” scenario, gas
use could be reduced by 33% in the electricity sector by 2020.

C-reduces the need for baseload power and over-reliance on unflexible and large-scale nuclear

Over-reliance on large nuclear power plants for base-load energy creates risks. In 2003 in Sweden, two
large nuclear power stations had to shut suddenly within a few minutes of each other because of technical
problems, at a time when other nuclear power stations were already shut. This led to a huge blackout
aVecting the whole of southern Sweden and Eastern Denmark, leaving four million people in two countries
without electricity, and facing severe disruptions of trains and airports. The same year, French nuclear
power generation faced severe problems because of the heatwave, which caused river water levels to run so
low that there was insuYcient water for cooling purposes (nuclear power stations need very large amounts
of cooling water).

Instead, increased take-up of decentralised power and energy conservation policies would reduce the need
for both peak demand and base-load.

D-promotes technologies that ensure reliability of the system

A well designed renewable electricity system takes advantage of diVerent patterns of variability to smooth
the overall supply of electricity generated from a combination of resources. [4]

As for wind power, a report for the DTI [5] studied over 30 years of UK wind records in the UK finding
that there was not one occasion when the UK as a whole was becalmed. Electricity from wind is produced
at the right time of the day and wind turbines produced more electricity than those in Denmark and
Germany due to more favourable wind conditions, it found.

The UK wind power source is located in various parts of the country, ensuring greater reliability, because
lower wind speed in one region will be compensated by higher wind speed elsewhere. [6]

Another technology that could help us reduce the need for capacity investment is dynamic demand.[7]
This means controlling peaks in demand for electricity with smart devices that control when fridges, air-
conditioners, and water-heaters consume electricity.

F-is able to respond quickly to disruptions

No matter what we do, these may occur under any fuel mix scenario. The government should be prepared
to respond by “saving energy in a hurry”. The International Energy Agency published recommendations
on this based on experiences in California, Brazil, Norway, New Zealand and Japan and other parts of the
world. In these countries temporary shortfalls in energy supply and/or price spikes have been successfully
dealt with through energy eYciency measures, leading to demand reductions of up to 20% in a few
months’ time.[8]
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Q.3 The Energy White Paper left open the option of nuclear new build. 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?

Nuclear power is not the answer to climate change. A government advisory body, the Commission on
Sustainable Development [9] has drawn together the most comprehensive evidence base available, to find
that there is no justification for bringing forward a new nuclear power programme. The report, based on
eight new research papers, finds that the problems with nuclear power outweigh the advantages.

To justify this conclusion, the Commission on Sustainable Development states that even if the nuclear
capacity of the UK was doubled, this would only achieve an 8% in CO2 emissions by 2035, and no emission
reductions before 2010. This is a small amount, set against the country’s commitment to reduce CO2

emissions by 60% by 2050, and would not happen fast enough to contribute in any way to current Kyoto
targets. This, the Commission says, must be set against five “major disadvantages”:

1. No long term solutions for disposal of radioactive waste are yet available, let alone acceptable to
the general public; it is impossible to guarantee safety of the long-term disposal of waste.

2. The economics of a new nuclear programme are highly uncertain. There is little justification for
public subsidy. If estimated costs escalate, though, the taxpayer will be have to pick up the tab.

3. Nuclear would lock the UK into a centralised distribution system, at exactly the time when
opportunities for micro-generation and local distribution network are stronger than ever.

4. A new nuclear programme would give out the wrong signal to consumers and businesses, implying
that a major technological fix is all that’s required, weakening the urgent action needed on energy
eYciency.

5. If we build new nuclear power stations, we cannot deny other countries the same technology as part
of international climate change negotiations. With lower safety standards, plant in such countries may
run higher risks of accidents, radiation exposure, proliferation and terrorist attacks.

In addition, according to Friends of the Earth, nuclear power is not a solution to climate change for the
following reasons:

— One of the arguments sometimes used in favour of nuclear power is that it would be easy to build
new stations close to the existing ones. However, a report by government agency Nirex reveals that
at least 11 preferred sites are at risk from flooding or coastal erosion from climate change. [10]

— Nuclear is not an “emissions free” solution. The mining and transport of uranium, the making of
nuclear fuel rods, the building of nuclear power plants and the storage of nuclear waste all lead to
carbon dioxide emissions.

In addition, it is currently estimated that the cost of nuclear waste disposal will be around £56 billion,
according the Government’s Nuclear Decommissioning Authority (NDA) which is an increase of £8 billion
over previous estimates. The Government’s rescue of British Energy in 2003 is expected to cost British tax
payers £12 billion over the next 100 years.

Despite this, since 1974 the UK government has spent £6.8 billion in research and development funding
for nuclear fission (compared to £540 million for renewables) according to information from the
International Energy Agency.

Q.4 Are there particular considerations that should apply to carbon abatement and other low-carbon
technologies?

The Intergovernmental Panel on Climate Change (IPCC) has produced in 2005 a report assessing the
technological potential of carbon capture and storage. The draft IPCC report does now suggest that there
are no insurmountable technological hurdles to implementing carbon capture and storage.

However, a number of legal, regulatory and liability issues need to be resolved.

Also, there needs to be internationally agreed criteria on storage standards, site selection and leakage.
Large-scale implementation of carbon capture and storage can only be supported after these issues have
been addressed.

There are some storage options which are less understood and some which pose unacceptable
environmental risks. For example, while the petroleum industry has experience with the injection of CO2 in
oil and gas fields, there is limited experience of injection into saline aquifers and limited geological
knowledge of potential sites. Also, the use of marine storage poses significant environmental impacts on little
understood and vulnerable ecosystems. As the IPCC draft report states, the suitability of storage sites can
only be determined on a case-by case basis.

Should the technical, regulatory, legal hurdles and site selection hurdles be successfully overcome, within
the UK there could be a role for carbon capture and storage as part of a transition to a low carbon economy.
This recognition is based upon the following understanding:

— That the latest scientific research suggests that deeper cuts in carbon dioxide are needed sooner
than envisaged 10 years ago.
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— The need for these bridging technologies is also increased because the UK Government has failed
to make progress in cutting emissions (carbon dioxide levels are higher than when the present
Government came to power in 1997).

— The UK needs to simultaneously wean itself oV nuclear power whilst shifting from fossil fuels and
although the UK has a huge potential to provide its energy through renewable sources it will take
some time to realise this potential.

Therefore, the government should:

— Redouble its eVorts domestically and through European Union legislation to tap into the very
large and cost-eVective potential for reducing demand for energy and to promote renewable
power.

— Develop, with others as necessary, the legal, regulatory, and liability regimes needed for the
development of carbon capture and storage.

— Contribute to the adoption of international standards for site selection and monitoring to ensure
that there is no leakage or that leakage rates are negligible and that environmental impacts are
minimal.

— Ensure that fossil fuel power plants are modified to ensure they are using best available technology,
and that all new fossil fuel plants incorporate the ability to implement carbon capture and storage.

— Ensure that when carbon capture and storage is ready to be introduced that regulatory and trading
regimes ensure that fossil fuel plants implement carbon capture and storage without government
subsidies or other forms of public support (which should focus instead on promoting energy
eYciency and renewable energy).

— Ensure that the promotion of carbon capture and storage at an international level is not seen as an
alternative to binding international agreements on climate change or to the promotion of energy
eYciency and renewable power and does not divert attention and resources from the latter.

Q.5 What further steps should be taken towards meeting the government’s goals for ensuring that every home
is adequately and aVordably heated?

As a solution to fuel poverty the government must enhance its energy eYciency policies, especially in the
domestic heating sector and housing standards. The UK has among the most energy ineYcient houses in
Northern Europe.

Making sure products or houses that come on the market are as eYcient as possible and that financial
support is available for eg insulating homes or installing double-glazing is good for fighting both climate
change and fuel poverty. Microgeneration and household scale renewables have low running costs.
Therefore, the spread of these technologies will be helpful for fuel poverty—if the equipment is provided to
those in fuel poverty free of charge or at a subsidised cost. The development and promotion, for climate
change reasons, of such technologies and equipment will help bring down their costs.

The government has in the past few years increased energy conservation grants and developed initiatives
for low income over-60’s, chronically sick and the disabled people. However, many fuel poor households
still fall outside the eligibility criteria for these programmes.

In developing its fuel poverty strategy Woking Council recognised that some fuel poor households in the
private sector needed top measures over and above the normal grants to provide them with full energy
conservation measures (eg, draught-proofing, cavity wall and loft insulation).

Out of 32,500 private sector households in Woking, over 12,000 households have so far taken advantage
of the Council’s energy conservation schemes from 1996 to 2004, of which over 3,700 households have been
provided with energy conservation grants to provide full insulation measures.

Importantly, it is worth noting that by creating a new energy service company, Woking Council was able
to provide energy at low prices for the fuel poor.

Comments are also Invited on the Following Issues, as Described in the Text

(i) The long term potential of energy eYciency measures in the transport, residential, business and public
sectors, and how best to achieve that potential

The Performance and Innovation Unit’s 2002 Energy Review says the UK could reduce current energy
use by up to 30% through adoption of cost-eYcient and existing technologies. The Energy White Paper
recognised this potential.

The current Energy Review, however, appears from the very beginning to neglect and/or underestimate
energy conservation opportunities, despite stated intents. The consultation document—and speeches given
so far by ministers about it—put a lot of emphasis on the question of how to tackle lack of awareness of
energy eYcient options and their lack of take-up.
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While creating awareness is hugely important, a lot of what energy eYciency is about is good regulation
and good incentives. Setting minimum standards for products, buildings, cars, etc, is key. The taxation
system, and the regulatory framework, are also hugely important. Behavioural change, although important,
will not deliver by itself.

Studies for the European Commission have identified the potential to make significant cuts in electricity-
use and considerable financial savings by ensuring that industry uses correctly-sized and super-eYcient
motor devices. There is the potential to reduce electricity consumption by around six per cent in the UK by
2020. [11]

Around one nuclear power station, or two medium sized coal plants in the UK have to be kept running
in order to provide power for appliances not in use and on “standby” mode. Around 24 nuclear plants are
kept running throughout the industrialised world for this purpose.

Replacing ordinary light-bulbs with energy eYcient light-bulbs could reduce electricity consumption by
at least two per cent (equivalent to one nuclear power station) by 2020. And the potential is much higher if
we implement a programme to replace ineYcient street lighting and lighting in the commercial sector.

Legislation [12] is currently being considered by the EU to set minimum eYciency standards for a variety
of energy using products such as lightbulbs, but also including the stand-by function (see below).

In addition to measures outlined earlier on housing and the oYce and retail sector, further measures the
government should take to promote eYciency are the following:

Planning

— The minimum standards within the Code for Sustainable Homes and PPS3 (Housing) need to be
improved.

— Local authorities should also tackle housing eYciency in new developments through the Local
Development Frameworks, where these exist.

— Planning consent should be informed by anticipated energy performance; reform of planning
rules.

— Local and regional authorities should produce energy strategies.

— Spatial development plans should be required to identify both renewable energy opportunities and
high-density heat demand suitable for community heating.

Product policy

— The EU Directive on Eco-Design of Energy Using Products was approved in 2005; when
implemented, it will set minimum eYciency standards for many energy-using products on the
market. There is a very large potential for savings. The UK should drive this process forward.

— Possible obligation on retailers or voluntary agreement to sell increasingly eYcient products.

— Establish government procurement standards for a wider range of goods.

— Subsidy on best appliances, and higher tax on worst appliances.

Taxation

— Increase green taxation. Green taxes have decreased under Labour—despite a 1997 pledge to shift
the burden of taxation from employment onto environmental pollution.[13]

— End the anomaly whereby householders are charged more than three times as much tax for buying
materials for saving energy as they are for using energy.

— Introduce nationwide council tax rebates and cut stamp duty for low-carbon, energy eYcient
homes.

— Introduce a much higher zero-rated tax disc (VED) for gas-guzzling vehicles. The biggest gas
guzzlers should pay at least £600.

— Introduce tax breaks, grants and other incentives for householders to install micro-generation
systems.

An additional measure the government should take is mandating diVerentiated tariVs for electricity that
penalise profligate users and reduce costs for those who use less.
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(ii) Implications in the medium and long term for the transmission and distribution networks of significant new
build in gas and electricity generation infrastructure

As explained above, there is a very large potential to reduce the need to build new transmission and
distribution infrastructure if we implemented a policy to decentralise the power system and to promote
ambitious energy eYciency policy.

The International Energy Agency estimates in its World Energy Investment Outlook [14] that at least $700
billion in investment in generation, distribution and transmission could be saved worldwide through even
modest energy eYciency policies.

The types of investment needed in new capacity and networks depends on whether or not the governments
promotes the development of decentralised energy systems and a more sustained eVort to promote energy
conservation.

The Energy Review must for example take in consideration the fact that a new decentralised energy system
might need infrastructural investments of a diVerent kind—ie less focused on transmission and distribution
and more focused on eg smart metering. It is important not to lock our electricity generation system into
the wrong type of investments.

(iii) Opportunities for more joint working with other countries on our energy policy goals

— The government should accept the principle of long-term year on year targets, and work to
persuade other industrialised countries in Europe and around the world to adopt similar long-term
approaches.

— The UK should work with the Internal Energy Agency and the EU to set up global initiatives on
energy eYciency standards.

— It should support international initiatives to promote decentralised power and energy eYciency
around the world. Decentralised power can be a very eYcient way to bring energy services to the
2 billion people in the world currently without them. The UK should take the lead in promoting
the take-up of these technologies. And by developing them here, it will support technological
developments that will help tackle both climate change and the challenge of growing global
energy demand.

— The UK could join eVorts by other governments investigating proposals to import electricity from
large-scale solar power plants in the Sahara. This cutting-edge technology is currently being
investigated by the German government in cooperation with other countries including Italy,
Spain, Morocco, Jordan and Israel. It is also being studied by UNEP, the World Bank and the
IEA. [15] Electricity is already traded throughout Europe, with plans to expand the grid into
North Africa.

(iv) Potential measures to help bring forward technologies to replace fossil fuels in transport and heat
generation in the medium and long term

Opportunities to reduce carbon emissions from heating have been explained in the answer to Q1.

In the transport sector, the current best bet long-term alternative to the use of fossil fuels is hydrogen fuel
cells. Widespread use of hydrogen as a fuel for private cars is at least 20 years away, as substantial progress
is needed in research and development into hydrogen storage and transfer. Another key issue to be addressed
is how the hydrogen will be generated. Hydrogen made from electricity produced at fossil fuel-fired power
stations will still generate carbon. Nor, as explained above, is the use of nuclear power the answer. The
“dream ticket” would be hydrogen produced from electricity from renewable energy sources. This would
require a step change in the renewables sector. Measures to ensure this happens are addressed above.

The development of hydrogen-based transport fuels oVers huge potential. The Government should ensure
that there is suYcient investment in the development of hydrogen storage and transfer for this country to
benefit from this potential.

However, as has been explained above, technological measures alone will not deliver the emissions cuts
needed. Measures to change travel behaviour are also essential.
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APPENDIX 28

Memorandum by GML Limited

Executive Summary

(a) The YUKOS AVair was a turning point in terms of The Russian Federation’s commitment to both
domestic property rights and international energy security. Russia, once seen as a reliable supplier of natural
resources to Europe, is now coming under heightened international scrutiny and is increasingly being
criticised for its apparent control and manipulation of the energy sector for political reasons; its
monopolisation of gas export routes; and its failure to ratify legally binding international treaties aimed at
bolstering energy security. Whilst the Russian Government has attempted to convince onlookers that
YUKOS was a one-oV, it is becoming clearer that the YUKOS aVair was only one strand in a broader
strategy to bring Russia’s natural resources under direct Kremlin control and to use those resources as a
tool to reassert control over Russia’s former sphere of influence and its western colleagues.

(b) Especially problematic is the fact that Europe’s reliance on Russian natural gas is increasing at
precisely the moment when Russia appears particularly disinclined to establish normalised energy relations
with the West. Nor is the UK immune to the uncertainties posed by reliance on Russian energy imports.
Because Britain’s North Sea oil and gas reserves increasingly yield lower returns, Britain is expected to rely
on imported gas supplies for 80% of total consumption by 2020.

(c) Britain, working in concert with its European colleagues, should press Russia to live up to its
international obligations, under treaties aimed at developing energy cooperation between Eurasian states
and ensuring security of supply to all those states. Further Britain should demand that Russia abide by
international norms as an energy supplier and ensure that its energy sector is transparent and competitive
before Russia is allowed membership of the WTO.

(d) Most prominent of these treaties is the Energy Charter Treaty which was designed to strengthen the
rule of law on energy issues by creating a level playing field of rules to be observed by all signatories to the
Treaty, thus minimising the risks associated with energy related investments and trade. Russia is legally
bound by the Treaty but has yet to consolidate its commitment by ratifying it. Therefore, Britain must be
robust in its insistence that Russia ratify the Treaty and live up to the obligations contained therein.

Introduction

1. The Trade and Industry Select Committee has requested evidence on the implications of increasing
dependence on gas imports; as a director of GML Limited, formerly Group Menatep, I believe GML is in
a unique position to comment on certain issues that crucially influence the UK’s energy supply now and in
the future.
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2. GML is the successor to Group Menatep, a diversified financial holding company established in 1997
by Mikhail Khodorkovsky, the former CEO of YUKOS Oil Company, Platon Lebedev and others. GML
remains the majority owner of YUKOS, holding approximately 51% of YUKOS equity capital through
wholly owned subsidiaries. As a member of the GML Board of Directors, I am responsible for stewardship
of the company. I do not represent YUKOS or the individuals mentioned above.

3. YUKOS was once the leader in the field of a new generation of companies emerging from post-Soviet
Russia as a western-focused business with western standards of accounting and corporate governance.
However, YUKOS’ core asset, the oil production facility Yuganskneftegaz (“Yugansk”), which once
produced in excess of one million barrels of oil per day, was seized by the Russian state in pursuit of its action
against Mr Khodorkovsky. Even though YUKOS insisted Yugansk was worth at least US$30.4 billion
based on a valuation from leading consulting firm DeGolyer and MacNaughton and had been valued
between US$14.7–17.3 billion by, Russian Government-appointed auditors, Dresdner Kleinwort
Wasserstein, on 19 December 2004, Yugansk was sold at auction for US$9 billion to an unknown company
called BaikalFinansGroup (“Baikal”) which was registered only a couple of days prior to the auction itself.
The Russian tax authorities seized and sold Yugansk, a unit responsible for more than 60% of YUKOS’
total oil production, despite Russian Federal law which states that core assets should not be sold to settle
tax liabilities.

4. This, together with the prosecution and subsequent imprisonment of YUKOS’ principals, is
widely recognised as a politically motivated action by the Russian Government designed to punish
Mr Khodorkovsky for his political ambitions.

5. Baikal was later purchased by state-owned Rosneft Oil Company, which thereby acquired Yugansk
at a cost substantially below market value. President Putin himself has acknowledged that Baikal was used
to ensure that future legal claims against this auction could not be levelled against Rosneft:

“As regards Baikal everything is simple. The issue was resolved within the legal, and not the
repressive, field. The future owners had to think about how they would work and face possible suits
brought against them in court. When Baikal bought the relevant package, it became the owner. All
that happened later occurred on the secondary market. So the claims of those who later bought
property were practically reduced to zero.”

6. This is a clear indication that the Russian state and Rosneft were determined to seize Yugansk in a
manner designed to ensure that investors in YUKOS were prevented from bringing claims against the state
or government-owned Rosneft in attempts to protect their investments.

7. It is GML’s belief that the forced dismantling of YUKOS was a successful ploy to put key elements
of the energy sector in the hands of the state and marked a turning point in terms of Russia’s commitment
to both domestic property rights and international energy security, not to mention the rule of law. GML
currently has a claim under the Energy Charter Treaty (discussed below) against the Russian Federation for
compensation for discriminatory treatment. If successful, the Russian Government will be required to pay
compensation totalling not less than $28 billion to YUKOS’ former owners.

8. Whilst the Russian Government has stated that the expropriation of YUKOS was a one-oV, it is
becoming clearer that this was only one strand in a broader strategy to bring Russia’s natural resources
under direct Kremlin control and to use those resources as a tool to reassert control over Russia’s former
sphere of influence and its western colleagues.

Europe as a Market for Russian Gas Supplies

9. The United Kingdom’s consumer gas market is the largest in Europe, and total consumption for 2005
was around 100 Billion Cubic Metres (bcm). To put that figure in comparison, France uses 50 bcm, Italy
70 bcm, and Germany 90 bcm. The United Kingdom’s domestic gas production, which is almost entirely
derived from the North Sea, peaked in 2000 at 114 bcm. In 2005, domestic gas consumption outpaced
production in the UK, and the economy is now in the process of becoming a net gas importer.

10. According to UK Energy Minister Malcolm Wicks MP, the United Kingdom currently generates
19% of its electricity from nuclear power, 33% from coal, and 40% from natural gas. However, by the year
2020, the percentage of electricity generated from natural gas will increase substantially, in part due to
Britain’s commitment to meeting CO2 emissions standards outlined by the Kyoto Protocol, and in part due
to the decommissioning of nuclear power plants and the uncertain future of coal power generation.

11. The combination of above outlined factors is forcing the UK to increasingly rely on imported natural
gas. According to oYcial DTI estimates, the UK is expected to depend on imported gas supplies for 50%
of total consumption by 2010 and 80% by 2020. Although the UK only imports 2% of its current energy
supplies from Russia, the situation in continental Europe suggests as the UK’s reliance on imported gas
inevitably increases, so will its dependence on Russia.

12. Natural gas is a key component of the EU’s, and consequently Britain’s, energy mix. Natural gas has
significantly increased in importance to the EU over recent years and industry experts and scientists expect
it to further grow in importance in future years. Natural gas had the highest growth rate of all energy sources
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both in absolute terms (an increase of 50% between 1990 and 2002) and in its relative share of the overall
energy mix (from 17% to 23%). The EU relies on imported gas for approximately 50% of its current gas
supply.

13. The supply side is highly concentrated. Russia (Gazprom), Norway (Statoil), and Algeria (Sonatrach)
account for almost 95% of total imports into the EU, of which more than 85% come into the EU by pipeline.
Approximately 53% of these imports by pipeline come from Russia. The remaining gas supplies to the EU
(36 bcm, in 2004) consist of liquefied natural gas or “LNG”, which is predominantly imported from Algeria.
Russia currently accounts for more than 45% of total gas imports (pipeline plus LNG) into the EU, equalling
approximately 25% of total EU gas consumption.

14. The European energy market remains highly segmented and therefore uncompetitive and vulnerable
to monopolistic abuse. One of Russia’s objectives has been to ensure that it remains so. It has used its oil
and gas pipeline network to control energy distribution beyond its borders, acquire infrastructure in other
countries and prevent new supply alternatives. For example, Russia has used its influence to block the
construction of the Odessa-Brody pipeline that would supply Caspian oil to Europe without crossing
Russian territory, while constructing a Baltic gas pipeline that would supply Western Europe, bypassing
Eastern European countries such as Poland and Ukraine.

15. Despite increasing supply diversification towards LNG, Russia will remain the single largest gas
supplier to Europe. Russia is even expected to considerably grow its share of gas supplies in the EU in the
future. Some industry observers forecast that, by 2020, the EU may depend on Russian imports for up to
70% of its total gas consumption.

The Rise of Gazprom and the Implications for Europe

16. Gazprom was created in 1992 from the former Soviet Ministry of Gas. Many observers note that the
company has retained many features of its Soviet heritage. The Organisation for Economic Co-operation
and development suggests: “it can be diYcult, at times, to identify where the state budget ends and
Gazprom’s begins”. The Institute for Energy Policy, a Moscow-based think-tank, notes that Putin
eVectively controls the company and makes all the key decisions about its strategy”. Gazprom is ostensibly
controlled by Dmitry Medvedev and Alexei Miller, who are both close confidants of President Putin and
who have presided over an increase in the Kremlin’s shareholding to a majority 51%.

17. Gazprom has managed to establish itself as the “single export channel”. In this context, three
categories of anti-competitive behaviour can be distinguished, namely:

(i) the prevention of exports by independent Russian gas producers and gas traders;

(ii) the decade-long blockage of gas suppliers from the three main Central Asian gas-producing
countries, which depend on access to Gazprom’s pipeline network for their exports, and the
subsequent imposition of exclusive supply and transportation arrangements on these
companies; and

(iii) the prevention or at least delay of gas supplies to the EU from Iran.

18. In addition Gazprom has exploited its negotiation clout vis-à-vis its downstream customers,
especially those in Central and Eastern European countries, by imposing itself in a way that renders market
entry by other gas producers virtually impossible. This includes:

(i) the conclusion of long-term agreements with take-or-pay provisions covering all or at least the vast
majority of the wholesalers’ gas requirements, which have a significant foreclosure eVect for
potential competitors; and

(ii) vertical integration at the downstream level, mainly through the acquisition of minority
shareholdings in national gas wholesalers and pipelines operators.

19. With a view to maintaining the status quo within its “sphere of influence,” Gazprom has taken active
measures to counteract the EU’s liberalisation eVorts in the gas sector. In particular, Gazprom’s supply
contracts in most, if not all new EU-accession countries contain so-called destination clauses, which prevent
the resale of delivered gas outside the buyers’ assigned territory (usually the country where the wholesaler
is located).

20. Gazprom’s strategy runs counter to the recommendations of the European Commission’s Green
Paper on energy security, issued in March 2006. The Green Paper advocates “the development of a common
external energy policy” towards Russia, with a view towards increasing Europe’s collective bargaining
eVectiveness in oil and gas negotiations with its Eastern neighbour. However, as EU Commissioner for
Trade Peter Mandelson noted in the Financial Times on 9 March, Gazprom still prefers to pick oV EU
countries one by one and negotiate bilateral energy pacts.

21. Gazprom publicly declared its interest in extending its influence into British households this year
when the company indicated it may bid for the owner of British Gas, Centrica. Whilst Gazprom currently
supplies only 2% of British gas supplies, decreasing yields from North Sea fields, Britain’s position of
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becoming a net importer of gas by 2010, and the fact that Gazprom controls most of the pipelines emerging
from Russia means that Britain’s dependence on Gazprom for gas supplies will become increasingly
important.

22. These factors suggest that Gazprom is determined to dominate the European gas market. This
behaviour is actively encouraged by the Russian Government through its control of Gazprom. The Russian
state eVectively has direct influence over European gas supplies.

Energy and Russia’s Foreign Policy Ambitions

23. Russia’s current and future dominance of European energy supplies gives rise to the potential that
this power could be leveraged for the political benefit of the Russian Government.

24. It has become clear recently that Russia is intent on using its natural resources, notably oil and gas,
as a tool of its foreign policy. Underlying this is the declared ambition of Russia’s governing elite to
re-establish its position as a regional hegemony and world power. One only needs to look to the beginning
of 2006 to see a cogent example of this phenomenon: the restriction of gas supply to Ukraine and Georgia
by means of massively increasing the price (up from $50 to $230 per 1,000 Cubic Metres) whilst delivering gas
to Belarus at $47 per 1,000 Cubic Metres illustrates how countries that are out of favour with the Kremlin are
treated compared to those whose relationships are closer.

25. The Ukraine crisis isn’t the first time Russia has interrupted energy supplies as a way of exerting
political pressure on a foreign government, and it is unlikely to be the last. Russia cut energy supplies to the
Baltic States when it insisted on the withdrawal of Russian forces in the early 1990s, to Ukraine during a
dispute about the future of the Black Sea Fleet in 1993–94 and to Belarus, Poland and Lithuania in 2004.
Georgia and Moldova have also experienced price rises after signalling their political independence from
Moscow.

26. CliV Kupchan, former US State Department oYcial and director of the Eurasia Group was quoted
in the Financial Times on 14 March, as saying: “there is a correlation between the price at which Russia sells
gas to its former satellites and their political loyalty to the Kremlin.”88 Britain must ensure that it is either,
always on friendly terms with Moscow or that there exist suYcient alternatives and safeguards to ensure
that supplies from Russia cannot be disrupted in the same way as in Ukraine.

Securing Britain’s Supply—Russia Must Live up to its International Obligations

27. The gas dispute with Ukraine was a poignant reminder of the fact that Russia is increasingly unwilling
to adhere to international norms as an energy supplier. Whilst diversification of Britain’s gas supplies is
clearly crucial to reducing its dependence on Russian supplies, Britain should also press Russia to live up
to its international obligations regarding energy co-operation and put in place protections against the kind
of action that prompted the Ukrainian dispute.

28. Of particular value in this context is the Transit Protocol to the Energy Charter Treaty and the
Treaty’s dispute settlement regime as a means of dealing with conflict, ending monopoly control over supply,
and improving energy security.

29. The Transit Protocol is a key tool for ensuring open access to pipeline networks crossing Russia and
which allow transfer of oil and gas from alternative suppliers, such as Novatek or Lukoil, into Europe. The
Russian Federation is demanding concessions in negotiations on the Transit Protocol that would allow
Gazprom to maintain its monopoly over export pipelines out of Russia. Without such concessions, as
Energy Minister Viktor Krishtenko commented recently, the Treaty will not be ratified.

30. The Treaty was developed as a legally binding, multilateral treaty dealing with inter-governmental
cooperation in the energy sector. The fundamental aim of the Treaty is to strengthen the rule of law on
energy issues by creating a level playing field of rules to be observed by all governments who are signatories
to the Treaty, thus minimising the risks associated with energy related investments and trade.

31. The Russian Federation signed the Treaty on 17 December 1994. Article 45(1) of the Treaty
states that:

“Each signatory agrees to apply this Treaty provisionally pending its entry into force for such
signatory in accordance with Article 44 to the extent that such provisional application is not
inconsistent with its constitution, laws or regulations.”

32. Therefore, the Russian Federation has agreed to apply the Treaty provisionally89 and is thus legally
bound by the Treaty’s provisions. The Russian Federation has stated on several occasions that it attaches
great importance to the Treaty as part of its energy policy.

88 Financial Times, 14 March 2006, Arkady Ostrovsky: “Energy of the state: how Gazprom acts as a lever in Putin’s power play”.
89 If a country chooses not to apply the Treaty provisionally (such as Australia, Iceland and Norway) they must state their

decision when signing the Treaty.
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33. On 28 November 2003, Viktor Khristenko, then Deputy Prime Minister of the Russian Federation,
met the head of the Energy Charter Conference and the General Secretary of the Energy Charter Secretariat.
At this meeting it was confirmed that Russia would participate in accordance with the Treaty to ensure the
stability of world and regional energy markets. However, in spite of these assurances, the Russian
Federation has never ratified the Treaty. The Treaty was last debated in the Duma in 2001, when ratification
eVorts failed after Gazprom fiercely lobbied against it. Gazprom argued that the Treaty should not be
ratified due to perceived threats to its domestic and export revenues and the fear that it would be forced to
open up its pipeline network to lower cost gas from Kazakhstan and Turkmenistan.

34. On 9 February 2006, Russian Finance Minister Alexei Kudrin stated prior to the G8 finance
minister’s meeting that:

“Russia must develop its gas network in order to provide access to everyone, including private
companies, and we are working on it. In that context we are going to ratify the charter [the
Treaty] . . . but we cannot set a date for the moment”

35. Following the meeting, Mr Kudrin refused to further clarify plans for ratification and Energy
Minister Viktor Krishtenko has subsequently said that the Treaty will not be ratified unless concessions are
granted in the negotiations over the Transit Protocol.

36. At 16 March meeting of G8 energy ministers, Russian authorities displayed their intransigence and
apparent unwillingness to remove Gazprom’s monopoly over gas export channels. Energy Minister Viktor
Khristenko denied Russia was ready to open its gas pipelines to third parties, claiming: “When something
already belongs to somebody there can’t be any free access to it.” Meanwhile, Alexander Medvedev, the
deputy chairman of Gazprom’s management committee, defended Gazprom’s export pipeline monopoly by
stating: “The single export channel is the basis of security of supply today.”

37. The Russian Federation’s refusal to consolidate the protection of industry by ratifying the Treaty,
despite pressure from Secretary of State for Trade & Industry Alan Johnson MP, French Finance Minister
Thierry Breton, and the European Commission (in its Green Paper on Energy Security), is a clear indication
of how Russia views its wealth of energy resources. Russia wants to protect its influence over its energy
resources to use them as leverage as part of its foreign policy with its neighbours and the West.

Conclusions

38. As the politically motivated attacks on YUKOS and the subsequent dismantling of the company
demonstrates, Russia cannot be relied upon to respect the rule of law and property rights, and as the most
recent dispute with Ukraine illustrates, it cannot be trusted to provide a reliable source of gas, without
regard to the prevailing political conditions.

39. GML considers it of utmost importance to reduce Britain’s current and future dependence on the
Russian Federation for gas supply. Alternatives should not only be considered but should be actively
pursued.

40. The expropriation and sale of Yuganskneftegaz is the exact type of conduct the Energy Charter
Treaty protects against. The Russian Federation has repeatedly stated the importance it attaches to the
Treaty in the conduct of its energy policy. The Treaty provides clear obligations for the protection of energy
investments. These obligations include prohibitions against discrimination, unfair and inequitable
treatment, and State interference in private property, all of which have been breached in the case of the
YUKOS aVair.

41. The Russian Federation must be pressed to consolidate the protections provided by the Energy
Charter Treaty by ratifying it and abide by international norms as an energy supplier before it is allowed to
join the WTO. Its energy sector should become more transparent and competitive and it should stop using
energy supplies as a political lever. The Russian Federation’s access to European and world markets should
be made dependent on its willingness to end market abuse and respect proper commercial standards.

22 March 2006

APPENDIX 29

Memorandum by Greenpeace

I saw that you asked British Energy about the safety issue as part of your inquiry into the Energy Review.
I thought that you might find the work that we have done on nuclear waste transports useful!

Every week, trains carrying highly radioactive nuclear waste pass through the UK, sometimes at peak
travelling times. These trains, heading from nuclear power stations around the UK to Sellafield, travel on
the same lines as passenger trains.

An recent independent review, by nuclear expert John Large, of Large & Associates, of the risks facing
the transportation by train of spent nuclear fuel in the UK, shows that these rail transports are hugely
vulnerable to a terrorist attack. If terrorists were able to damage a spent fuel flask and then set fire to it in
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a tunnel, the subsequent release could spread radiation over 100 kilometres, which in an urban area could
lead to over 8,000 deaths. Many tunnels, which could accommodate a fire reaching extreme and prolonged
temperature, lie along nuclear train routes.

The review also shows that security on trains carrying nuclear waste is “minimal”, with no apparent
special security or police. The only staV on board are regular railway personnel. Yet recently it has been
reported that photographs, maps and detailed information about nuclear installations and types of
radioactive materials were found in a raid following the London bombings last July.

At present, local authorities along the nuclear rail routes do not have to prepare any emergency plans or
inform the public of what best to do in the event of such an accident or attack. However, the Mayor of
London has announced a review into the safety of trains carrying nuclear material, amid terror threat fears.

Greenpeace has written to Margaret Beckett asking for a formal review the practice of transporting spent
nuclear fuel by rail and road on the basis that new information indicates that these transports are vulnerable
to terrorist attack. This would involve reviewing all current information and could also involve a public
consultation. Greenpeace believes that DEFRA are legally obliged to carry out such a review under
Regulation 10 and 12 of the Justification of practices Involving Ionising Radiation Regs 2004 which
implements the EURATOM Directive.90 I have enclosed a copy of our letter.

A new generation of nuclear power stations, currently being considered by the Government, would result
in spent fuel, that is more radioactive than current transports, being transported across the UK for the next
100 years. Greenpeace believes that it is vital that safety issues, such as these, are considered before a new
generation of nuclear power stations is considered.

Greenpeace is calling for an end to the transports through onsite storage and a commitment from
Government to support a truly clean and eYcient, decentralised energy system that can tackle climate
change whilst meeting our energy needs instead of more dangerous, dirty and costly nuclear power stations.

16 May 2006

APPENDIX 30

Memorandum by the Health and Safety Executive (HSE) on nuclear safety regulation

1. This note provides background information for the Trade and Industry Select Committee in advance
of Dr Mike Weightman’s appearance on 13 June. Dr Weightman is HM Chief Inspector of Nuclear
Installations and an HSE Board Director.

2. In the context of the Government’s energy review, the Energy Minister, Malcolm Wicks, has asked
HSE for an expert report setting out the potential health and safety risks arising from recent and potential
energy developments; and on the HSE’s approach to ensure that risks arising from these are sensibly
managed by industry, including:

— An increasing need for gas storage as the UK becomes an importer;

— New demonstration projects for carbon capture and storage, and its potential in the UK;

— Increasing penetration of renewables (wind, wave, geothermal, biomass etc) and distributed
generation; and

— Consideration of a new generation of nuclear power stations and in the event of nuclear build, the
potential role of pre-licensing assessments of candidate designs.

3. HSE will deliver an independent, expert report by 30 June. It is will not be for HSE to oVer views on
the desirability, or economic viability, of specific energy options.

4. This note is concerned only with nuclear safety as we understand that this is the particular focus of the
Committee’s current study. The following information is provided:

Annex A: The regulation of Nuclear Installations in the UK.

Annex B: HSE initiatives in preparation for possible new nuclear build.

Annex C: HSE review of the pre-licensing process for potential new build of nuclear power stations—
extract from an HSE consultaive document.

Annex D: Recommendations from an IAEA review of HSE/NII.

June 2006

90 Not printed.
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Annex A

THE REGULATION OF NUCLEAR INSTALLATIONS IN THE UK

Introduction

1. The safety of nuclear installations in the UK is assured by a system of regulatory control based on a
licensing process by which a corporate body is granted a licence to use a defined site for specified activities.
This document describes how HSE regulates the design, construction and operation of any nuclear
installation for which a nuclear site licence is required under the Nuclear Installations Act. Such installations
include nuclear power stations, research reactors, nuclear fuel manufacturing and isotope production
facilities, fuel reprocessing and the storage of radioactive matter in bulk.

2. The following bodies have roles in developing and implementing the regulatory regime:

(a) the Health and Safety Commission (HSC) was established by the Health and Safety at Work etc.
Act 1974 (HSW Act). The Commission’s primary function is to make arrangements to secure the
health, safety and welfare of persons at work, and the public, in the way that undertakings are
conducted. This includes proposing new law and standards, conducting research, providing
information and advice, and controlling explosives and other dangerous substances.

The Commission is appointed by, and reports to, the Secretary of State for Work and Pensions,
though it may report on specific matters to other Secretaries of State as appropriate. In particular,
on nuclear safety matters in England and Wales it advises the Secretary of State for Trade and
Industry and, in Scotland, the Secretary of State for Scotland. In preparing proposals for health
and safety law and standards the HSC relies on the advice of the Health and Safety Executive. The
HSC is also advised by the Nuclear Safety Advisory Committee (NuSAC). The functions of
NuSAC are:

— To advise the HSC on major issues aVecting the safety of nuclear installations including
design, siting, operation, maintenance and decommissioning which are referred to it or
which it considers require attention;

— To advise the HSC on the adequacy and balance of its nuclear safety research
programme.

The Commission has general oversight of the work of the Health and Safety Executive and has
power to delegate to the Executive any of its functions. However the HSC is precluded from giving
directions to the Executive about the enforcement of the HSW Act in any particular case.

(b) the Health and Safety Executive (the Executive) is the three-person corporate body statutorily
appointed to enforce health and safety law under the general direction of HSC. It is the licensing
authority for nuclear installations;

(c) the organisation commonly referred to as “HSE” is the body of people who deal with almost all
aspects of industrial safety under the authority of the Executive. HSE’s staV are engaged in
developing health and safety policy, inspecting the premises of duty-holders and enforcing health
and safety legislation, investigating work-related accidents and complaints, and providing
information, guidance and advice on health and safety matters;

(d) the Nuclear Safety Directorate (NSD) is a freestanding directorate within HSE. NSD’s mission is:

“To secure eVective control of health, safety and radioactive waste management at nuclear
sites for the protection of the public and workers and to further public confidence in the
nuclear regulatory system by being open about what we do.”

(e) the Nuclear Installations Inspectorate (NII) is that part of NSD to which the day-to-day exercise
of the Executive’s licensing function is delegated.

The Law and the Regulatory Regime

The Health and Safety at Work etc Act 1974

3. The operators of nuclear plants in the UK, like their counterparts in other industries and places of
work in general, are required to comply with the Health and Safety at Work etc. Act 1974 (HSW Act). The
HSW Act places a fundamental duty on employers to ensure, so far as is reasonably practicable, the health,
safety and welfare at work of all their employees. It also imposes a duty to ensure, so far as is reasonably
practicable, that persons not in their employment are not exposed to risks to their health or safety as a result
of the activities undertaken.
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Reducing Risk, and the ALARP principle

4. In determining whether any measures are necessary to reduce risk and achieve compliance with the
HSW Act employers should consider both the cost of those measures, whether in money, time or trouble,
and the risk which would be averted by their implementation. In industries which have the potential for
accidents with severe consequences, and where there is perhaps significant uncertainty in these
considerations, such measures should be implemented unless the cost is obviously disproportionate to the
risk which would be averted. In short, risks must be reduced to a level which is as low as reasonably
practicable (the ALARP91 principle). This concept and the way in which nuclear risks are regulated in the
UK is explained in HSE’s publication “The Tolerability of Risks from Nuclear Power Stations”, and further
promulgated in HSE’s “Reducing risks, protecting people”.92

The Nuclear Installations Act 1965 (as amended)

5. Relevant parts of the nuclear industry must also comply with the Nuclear Installations Act 1965 (as
amended) (NI Act) which has three purposes:

(a) it requires the licensing of sites which are to be used for the operation of nuclear reactors (except
for reactors which form part of a means of transport) and certain other classes of nuclear
installations which may be prescribed;93

(b) it provides for the control of the processes and the application of security measures associated with
the enrichment of uranium and the extraction of plutonium or uranium from irradiated matter;
and

(c) it sets up a special legal regime to govern the liability of the licensees towards third parties for
certain kinds of damage (primarily nuclear damage) caused by nuclear matter on, or coming from,
their sites.

6. The first of those purposes, the licensing and inspection of sites, is within the ambit of HSE whilst the
other two are the responsibility of the Secretary of State for Trade and Industry, for sites in England and
Wales, and Scottish Ministers for Scotland. Brief details are provided below.

Licensing

7. Under the NI Act, apart from certain exemptions, no site may be used for the purpose of installing or
operating a nuclear installation unless a licence has been granted by the Executive and is in force. The
sections of the NI Act relating to the licensing and inspection of sites (sections 1, 3 to 6, 22 and 24A) are
“relevant statutory provisions” of the HSW Act. Thus these sections of pre-existing law are subject to HSW
Act arrangements for regulation and enforcement. Further details of the licensing and inspection regime are
provided below.

The nuclear site licence

8. The safety of nuclear installations in the UK is achieved by a system of permissioning based on the
nuclear site licence. The entry point to this system is the licensing process by which a corporate body is
granted a licence to use a defined site for specified activities. Nuclear site licences are granted for an indefinite
term and, in principle, one licence can cover the lifetime of an installation from design, siting, construction,
commissioning, operation, and modification through to eventual completion of decommissioning.

9. A licence is not transferable, but a replacement licence may be granted to another corporate body.
Other circumstances, which may lead to the need to relicense a site, include changes to the site boundary
and changes to the types of prescribed activity for which the site is licensed. Before a replacement licence is
granted HSE considers the same evaluation criteria as it would for an initial licensing, but takes a
proportionate approach and focuses particularly on those aspects of the licensing basis which are the subject
of the change.

10. Each nuclear site licence is unique to its site. It may be varied by the Executive to exclude any part
of the site which the licensee no longer needs for licensable activities. Before granting a Variation the
Executive is required by the NI Act, section 3(6), to be satisfied that there is no danger from ionising
radiations from anything on that part of the site.

91 As Low as Reasonably Practicable—the ALARP principle is fundamental to the regulation of health and safety in the UK
and requires that risks should be weighed against the costs of reducing them; measures must then be taken to reduce or
eliminate the risks unless the cost of doing so is obviously unreasonable compared with the risk. Nil’s Technical Assessment
Guide for inspectors “Demonstration of ALARP” is available at http://www.hse.gov.uk/nuclear/tast/tast005.pdf

92 http://www.hse.gov.uk/risk/theory/r2p2.pdf
93 These other classes of nuclear installations for which licences are required are prescribed via the Nuclear Installations

Regulations 1971 (SI 381).
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11. A licence may be revoked by the Executive or surrendered by the licensee. However, depending upon
the circumstances, the licensee may be required to retain responsibility for the safety of activities and/or
materials on the site. This “period of responsibility” is ended only when a new licence has been granted for
the site or the Executive has given written notice that in its opinion there has ceased to be any danger from
ionising radiations from anything on the site. Before such a notice is issued the Executive needs to be satisfied
that the site has been decommissioned and decontaminated to the requisite standard.

Licence conditions

12. The NI Act provides that the Executive shall attach to each nuclear site licence at the time of granting
it such conditions as may appear to the Executive tobe necessary or desirable in the interests of safety. HSE
may at any time attach further conditions to the licence, including conditions relating to the handling,
treatment and disposal of nuclear matter. HSE also has power to vary or revoke conditions, so providing
scope for the licence to be tailored to specific circumstances and the phase of the installation’s life.

13. HSE has developed a standard set of 36 conditions which are attached to all nuclear site licences and
which cover safety related functions such as:

— marking the site boundary;

— the appointment of “suitably qualified and experienced persons” to perform any duties which may
aVect the safety of operations on the site;

— the production of adequate safety cases for all operations aVecting the siteand the preservation
of records;

— the handling and storage of nuclear material;

— incident reporting and emergency arrangements;

— design, modifications, operation and maintenance;

— control, supervision and training of staV;

— decommissioning arrangements and programmes; and

— control of organisational change.

14. The licence conditions, in the main, require the licensee to make and implement adequate
arrangements to address the particular issues identified. Each licensee can develop licence condition
compliance arrangements which best suit its business whilst demonstrating that safety is being managed
properly. Similarly the arrangements made to comply with them may change as the plant progresses through
its life from initial design to final decommissioning. The 36 standard licence conditions are reproduced in
full at http://www.hse.gov.uk/nuclear/silicon.pdf, together with some explanatory text.

15. Although the licence conditions provide the basis for regulation by NII they do not relieve the licensee
of the responsibility for safety. They set goals which the licensee is responsible for meeting, amongst other
things by applying detailed safety standards and safe procedures for the plant. The arrangements, which a
licensee develops to meet the requirements of the licence conditions, constitute elements of a safety
management system. NII reviews the licensee’s licence condition compliance arrangements to see they are
clear and unambiguous and address the main safety issues adequately. Procedures which comply with
nuclear site licence conditions are likely to satisfy the requirements of other health and safety legislation
under the HSW Act in relation to nuclear safety hazards at nuclear licensed sites, eg the Management of
Heath and Safety at Work Regulations 1999.

Operational methods

16. The Executive has delegated the nuclear licensing function to senior oYcials within NII which
therefore has the responsibility for granting licences and attaching appropriate Conditions. NII also makes
judgements on the acceptability of responses made by licensees to the requirements of those Conditions.

17. Nuclear Installations Inspectors are appointed under the HSW Act. They administer the NI Act and
deal with nuclear and radiological safety issues at licensed nuclear sites. Non-nuclear health and safety
aspects are also monitored and regulated either by NII or by Inspectors drawn from other parts of HSE.
Operational approaches employed in carrying out these duties include prior assessment of the safety of
proposed nuclear plant designs and operational regimes and inspection of the implementation of the
licensee’s licence condition compliance arrangements.
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Assessment

18. Assessment is the process by which NII’s assessors, who are themselves inspectors and technical
experts in specific fields, establish whether a licensee’s demonstration of safety is adequate. The technical
standards, which NII uses to judge a licensee’s safety case, are expressed in HSE’s Safety Assessment
Principles (SAPS), which are available to licensees and the public (http://www.hse.gov.uk/nuclear/
saps.htm). Risk can never be avoided altogether and, normally, safety means the control of risks to an
appropriately low level.

The Safety Case

19. A safety case is the totality of documented information and arguments developed by the licensee
which substantiates the safety of the plant, activity, operation or modification in question. It provides a
written demonstration that relevant standards have been met and that risks have been reduced to a level
which is as low as reasonably practicable (ALARP). The safety case is not a one-oV series of documents
prepared to obtain a nuclear site licence but an holistic, living framework which underpins all safety related
decisions made by the licensee. The safety case is required to be updated regularly and the implications of
proposed plant and other safety related changes need to be examined against it and, when necessary,
additional demonstration of safety provided. Accordingly, the requirements to produce and maintain safety
cases94 are embodied in the conditions attached to all nuclear site licences.

Inspection

20. Inspection at site and, as necessary, at the licensee’s corporate headquarters and elsewhere, enables
NII to check compliance with licence conditions, safety cases and other legal requirements. It provides a
basis for enforcement and other regulatory decisions. Inspectors also seek to advise and encourage the
operators of plants to enhance safety where this is consistent with the ALARP principle. Nuclear licensed
sites are subjected to a high level of inspection, one or more site inspectors being allocated to a site. A site
inspector typically spends around 30% of his or her available time at site. Much of the remaining time is
spent reviewing the licensee’s justifications of safety with other site inspectors and with technical assessors.

21. Additionally, the NII mounts team inspections on particular topics. These may be regular events,
such as witnessing the annual demonstration emergency exercise for a site, or special inspections on a
selected aspect of safety. Team inspections typically involve a mixture of site inspectors and technical
assessors.

Sampling

22. All inspection and assessment is done on a sampling basis, the size and scope of the sample being
determined by, for example, the potential hazard of the activity and the findings from initial examinations.
This reflects the normal regulatory practice of targeting and proportionality, whilst retaining the basic
principle that safety is the responsibility of the licensee. It depends for its success on a suitably qualified and
experienced Inspectorate, on the accuracy of information supplied by the licensee, and on the readiness of
the licensee to report to the Inspectorate matters which have safety significance.

Enforcement

23. All of the HSE’s enforcement powers are employed in accordance with the HSC’s Enforcement Policy
Statement.95 In exercising the delegated licensing function NII makes use of a number of controls derived
from the NI Act and the licence conditions. These enable NII to:

(i) grant a licence to an applicant;

(ii) attach conditions to the licence, and to vary or revoke those conditions;

(iii) vary a licence, to reduce the area of the licensed site;

(iv) Consent to particular actions, usually to the commencement of a given activity;

(v) Approve particular arrangements or documents, generally to “freeze” them so they cannot be
changed without NII agreement;

(vi) Notify the licensee that it requires certain information to be submitted eg a safety case;

(vii) issue Specifications to require the submission of particular documents for examination, or Specify
that something must be done in a particular way, eg form of waste material;

(viii) issue Agreements as a means of agreeing to particular plant or process modifications;

(ix) Direct the licensee to shut down particular operations;

94 For guidance on the scope and content of safety cases see http://www.hse.gov.uk/nuclear/tast/tast05l.htm
95 See the HSC publication “Enforcement policy statement” at http//www.hse.gov.uk/pubns/hsc15.pdf.
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(x) Revoke a nuclear site licence.

24. The first three of these are comparatively infrequent events, as are (ix) and (x). Most of the remainder,
ie (iv) to (viii), are likely to be much more frequent, and generally reflect the rate of change on the site. They
result from requests from, or applications made by, a licensee (or prospective licensee). In general they will
have been signalled to HSE in advance of receiving the formal request, and will often be the subject of
considerable discussion, during which the views of each side will be well aired, before the NII exercises its
powers.

25. NII may from time to time reject or refuse a licensee’s formal application. On occasion the NII may
deem it necessary to call on its reserve power to issue a Direction to close down particular operations for
safety reasons.

26. NII inspectors may also use their enforcement powers under the HSW Act to issue Prohibition and
Improvement Notices and to prosecute for breaches of that Act or the relevant statutory provisions.
Breaches of licence conditions are oVences under the NI Act for which the licensee, and any other person
having duties upon the site who causes the breach, may be prosecuted.

Appeals

27. Nuclear site licensees, like all duty holders under the HSW Act, have the right of appeal to an
industrial tribunal in respect of Improvement and Prohibition Notices.96 However section 44 of the HSW
Act specifically prevents nuclear site licensees from making appeals to the Secretary of State in respect of
licensing decisions made under the provisions of the NI Act. This reflects the nature of the hazard being
regulated and the complexity of the technical arguments which will underlie most key licensing decisions.
However, where a licensee remains dissatisfied following representations to the appropriate site inspector
and his/her line management in NII, it may ask the Executive97 to review the process by which the decision
has been reached.

International obligations

28. As a Member State of the European Union, the UK is bound by legislation set down under the
Euratom Treaty relating to radioactive substances. The Euratom Treaty established the European Atomic
Energy Community. The UK became a signatory of the Treaty on its accession to the European Union
in 1972.

29. The UK is also a Member State of a number of international organisations with an interest in
radioactive substances. These include the OECD Nuclear Energy Agency (NEA) which contributes to the
development of nuclear energy as a safe, environmentally acceptable energy source, and the United Nations
International Atomic Energy Agency (IAEA) which promotes the safe use of radioactive substances
through a series of Safety Standard documents setting down best practice in the fields of nuclear energy
production, radioactive waste management, radioactive materials transport safety and radiation protection.
In its mission statement the IAEA records that it:

— is an independent intergovernmental, science and technology-based organisation, in the United
Nations family, that serves as the global focal point for nuclear cooperation;

— assists its Member States, in the context of social and economic goals, in planning for and using
nuclear science and technology for various peaceful purposes, including the generation of
electricity, and facilitates the transfer of such technology and knowledge in a sustainable manner
to developing Member States;

— develops nuclear safety standards and, based on these standards, promotes the achievement and
maintenance. of high levels of safety in applications of nuclear energy, as well as the protection of
human health and the environment against ionising radiation;

— verifies through its inspection system that States comply with their commitments under the Non-
Proliferation Treaty and other non-proliferation agreements, to use nuclear material and facilities
only for peaceful purposes.

30. As a Member State the development of the UK regulatory regime is influenced by the work of the
IAEA and the standards it promulgates. In particular the UK is a signatory to two important international
conventions developed under the auspices of the IAEA.

96 see HSW Act section 24.
97 ie the three-person corporate body established in accordance with sections 10(1) and 10(5) of HSWA.
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The Convention on Nuclear Safety

31. The Convention on Nuclear Safety was drawn up during a series of expert level meetings from 1992
to 1994 and was adopted in Vienna in June 1994. Its aim is, to legally commit participating States operating
land-based nuclear power plants to maintain a high level of safety by setting international benchmarks to
which Member States subscribe. The obligations of the Parties are based to a large extent on the principles
contained in the IAEA Safety Fundamentals document “The Safety of Nuclear Installations”. These
obligations cover for instance, siting, design, construction, operation, the availability of adequate financial
and human resources, the assessment and verification of safety, quality assurance and emergency
preparedness.

32. The Convention is an incentive instrument. It is not designed to ensure fulfilment of obligations by
Parties through control and sanction but is based on their common interest to achieve higher levels of safety
which will be developed and promoted through regular meetings of the Parties. The Convention obliges
Parties to submit reports on the implementation of their obligations for “peer review” at meetings of the
Parties to be held at the IAEA.

The Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste
Management

33. The Joint Convention applies to spent fuel and radioactive waste resulting from civil nuclear reactors
and other applications, and to spent fuel and radioactive waste from military or defence programmes if and
when such materials are transferred permanently to and managed within exclusively civilian programmes,
or when declared as spent fuel or radioactive waste for the purpose of the Convention by the Contracting
Party. The Convention also applies to planned and controlled releases into the environment of liquid or
gaseous radioactive materials from regulated nuclear facilities. The Convention entered into force on
18 June 2001.

34. The obligations of the Contracting Parties with respect to the safety of spent fuel and radioactive
waste management are based to a large extent on the principles contained in the IAEA Safety Fundamentals
document “The Principles of Radioactive Waste Management”, published in 1995. They include, in
particular, the obligation to establish and maintain a legislative and regulatory framework to govern the
safety of spent fuel and radioactive waste management and the obligation to ensure that individuals, society
and the environment are adequately protected against radiological and other hazards, inter alia, by
appropriate siting, design and construction of facilities and by making provisions for ensuring the safety of
facilities both during their operation and after their closure. Like the Convention on Nuclear Safety, the
Joint Convention requires Parties to submit reports on the implementation of their obligations for “peer
review” at meetings of the Parties to be held at the IAEA.

35. The text of the Conventions and the UK’s reports on their implementation can be accessed via http://
www.hse.gov.uk/nuclear/legal.htm.

Environmental Regulation

36. The requirements for the protection of the environment and the authorisation of discharges of
radioactive waste from nuclear licensed sites are the responsibility of the Environment Agency for England
and Wales, and the Scottish Environment Protection Agency for Scotland. The Environment Act 1995
amended NIA65 to place a statutory obligation on HSE to consult the appropriate environment agency
before:

“granting, varying or revoking a licence, or attaching,. varying or revoking a licence condition, if
the condition relates to or aVects the creation, accumulation or disposal of radioactive waste
within the meaning of the Radioactive Substances Act 1993”

37. In addition to statutory requirements for consultation, HSE, EA and SEPA are committed to
working together to deliver eVective and eYcient regulation of the nuclear industry, to maintain and
improve standards of protection of people and the environment from the potential hazards from ionising
radiations, and to ensure that radioactive wastes are appropriately managed in both the short and long term,
in accordance with legislation, UK Government policy, and international obligations. The working
arrangements between HSE and the environment agencies have been set out in a Statement of Intent (see
http://www.hse.gov.uk/nuclear/sofi.pdf, and Memoranda of Understanding (see http://www.hse.gov.uk/
nuclear/nucmou.pdf for the HSE/EA Memorandum and http://www.hse.gov.uk/aboutus/framework/mou/
sepa-nuclear.pdf for SEPA).

Regulatory Costs

38. Section 24A of the NI Act enables HSE to charge licensees for the expenses associated with its nuclear
site licensing and inspection work (NB in this context the term “licensee” includes applicants for licences as
well as those who already hold licences). Licensees are charged for the direct cost of NII’s regulatory
activities, its expenses including administrative support staV within NSD, and a proportionate share of the
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costs of HSE’s central services. The total costs are distributed between licensees on the basis of the
percentage of inspector time allocated against their sites. In this way each licensee pays the true economic
cost of licensing rather than the marginal cost of direct inspection eVort on an individual site.

39. The charges may also include the cost of research and of nuclear safety studies commissioned to assist
NII and ensure that it has access to independent technical advice and information. These costs are allocated
to licensees according to the nature of the work done under each contract.

Public Register

40. A public register of companies holding nuclear site licences, with details of their sites, is available at
http://www.hse.gov.uk/nuclear/licensees/pubregister.pdf.

Overview

41. The safety of nuclear installations in the UK is the responsibility of holders of nuclear site licences
and is assured through a system of regulatory control. The regulatory regime which HSE/NII operates under
the terms of the Nuclear Installations Act requires that all actions by the licensee which may have
significance for nuclear safety are subject to vetting and approval by HSE/NII before changes are
implemented. It is therefore described as a “permissioning” regime since HSE is able to require that the
licensee obtains its agreement before, for example, substantially modifying or altering operating
arrangements. The HSC policy statement “Our approach to permissioning regimes” explains the regulatory
philosophy within which NII operates the nuclear licensing regime: it is available at http://www.hse.gov.uk/
enforce/permissioning.pdf.

42. The nuclear permissioning process is unique in that the safety case, which supports compliance with
the licence, is subject to continuous review. Hence the resources and eVort to deal with an individual duty
holder are spread over the lifetime of the installation rather than falling at discrete periods determined by
legislation.

Annex B

HSE INITIATIVES IN PREPARATION FOR POSSIBLE NEW NUCLEAR BUILD

International Atomic Energy Agency (IAEA) Integrated Regulatory Review Service (IRRS)
Mission to the Nuclear Safety Directorate (NSD)

1. At HSE’s request (via the DTI as the formal interface with IAEA), the IAEA has completed a review
of the basis for HSE/NII’s appraisal of reactor designs in advance of any specific proposals for new nuclear
build. The review was conducted by the Agency’s International Regulatory Review Service—a peer review
facility of international experts experienced in the areas subject to evaluation. The terms of reference for the
HSE/NII review were to:

— review HSE’s readiness to regulate and license any new reactordesigns (in advance of any specific
proposals for new build);

— identify areas for enhancement to the UK nuclear safety regulatoryregime through exchange of
experience with the IAEA experts.

2. HSE/NII has not made a detailed study of a novel reactor design since its assessment of the application
for Sizewell B in the early 1980s. The IAEA review will inform HSE’s own assessment of its preparedness
(eg in respect of technical expertise, procedures and resources) for prelicensing of new reactor designs,
should this be required.

3. The IAEA team’s conclusions are positive: the team identified a number of examples of existing good
practice and noted, as particular strengths, the mature and transparent nuclear regulatory system (and its
particular suitability for international designs, being non-prescriptive) and HSE’s highly trained, expert and
experienced staV.

4. The team has said that, in order to meet any new build demand, HSE/NII would have to be resourced
accordingly. The report also makes recommendations for further improvement, highlighting as priorities:

— Define the minimum resource requirements in relation to key NII business activities and the
allocation needed for additional activities;

— Supplement assessment capability in specific areas;

— Clarify the licensing and permissioning process for the potential applicants for any new build;

— Improve the use of operational experience feedback; and

— Continue development of internal procedures.

5. The recommendations relevant to possible new build are listed in Annex D.
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Revision of Safety Assessment Principles—SAPs

6. HSE is revising its nuclear safety SAPs, which provide an explanation of the way in which HSE judges
the adequacy of a nuclear plant or facility. The review has included benchmarking against both the most
recent IAEA safety standards and harmonisation work led by the Western European Nuclear Regulators’
Association. The draft new SAPs have been published on HSE’s website for public comment and include
an explanation of how the SAPs would be used to assess new reactor designs. The IAEA Review (see above)
noted that the SAPs would be a valuable “high quality” document.

Review of the Pre-licensing Process for Potential New Build of Nuclear Power Stations

7. Following a stakeholder workshop on 3 March, HSE/NII invited public comment on issues relevant
to regulating the design of ’any new nuclear power stations.

8. The consultation document is set out on HSE’s website at http://www.hse.gov.uk/consult/condocs/
energyreview/discussion.htm and attached at Annex C: it identifies a number of questions views which will
inform HSE’s expert report for the energy review.

Annex C

HSE REVIEW OF THE PRE-LICENSING PROCESS FOR POTENTIAL NEW BUILD OF
NUCLEAR POWER STATIONS—EXTRACT FROM CONSULTATION DOCUMENT

Summary

HSE is reviewing its strategy for regulating the design of new nuclear power stations in the light of a
request from the Department of Trade and Industry (DTI) for advice on the potential role of pre-licensing
assessments of candidate designs. To help ensure that we cover all relevant issues, we have set out our
emerging thoughts below and are seeking your views on these and any points you believe we should take
into account when we submit our advice to DTI.

This is not consultation about whether to build new nuclear power stations, or the pros and cons of doing
so, or the safety of any new stations. Rather, it is about HSE’s approach to regulating the design of new
nuclear power stations if we were asked to do so, even without a decision to go ahead with new build. Please
return your comments by 28 April 2006. This time scale will allow us to consider your views as we draft HSE’s
submission to the current DTI energy review. Feel free to copy this discussion document more widely. To
help us collate and consider your views you can return your comments via email, using the microsoft word
document response form or by post by downloading the pdf response form, printing out and completing in
hard copy.

— Further information around the HSE’s submission to the Energy Review and useful reading
relating to pre-licensing.

We will consider all comments received in preparing our report to DTI. Unless you specifically request
confidentiality, reference to your comments and how we have addressed them may be included in our report
and will be made publicly available. HSE will submit its report to the DTI by the end of June 2006 and will
subsequently publish it.

1. Introduction

The DTI has asked the Health & Safety Executive to provide an independent expert report on some
specific potential health and safety risks arising from recent and potential energy developments, including
consideration of a new generation of nuclear power stations. In particular, it has requested advice on the
potential role of pre-licensing assessments of candidate designs in the event of new nuclear build. To respond
to this, HSE has decided to undertake a review of its strategy for regulating the design of new nuclear power
stations. As part of this process, we are seeking the views of interested stakeholders, both through:

— a stakeholder workshop which was held on 3 March 2006, and

— through posting this discussion document for comment on the HSE internet site.

It should be noted that this review is limited to the general process for regulating a new nuclear power
station design, and will not consider the licensability of specific reactor designs as we have not been asked
to undertake any assessments of them. In conducting its review, HSE is following the guiding principle
adopted by the Health and Safety Commission when it responded to the 1994 Government review of the
prospects for nuclear power (the Nuclear Review). This was;

“to ensure, through the regulatory processes and the framework of legislation, that all licensees—
existing and new—continue to maintain, or where reasonably practicable enhance, the existing
high standards of health and safety achieved by the UK nuclear industry”.
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2. The Purpose of this Document

This document is intended to provide information on HSE’s review of its strategy for regulating new
nuclear reactor designs and to present an opportunity for your comments and views to be expressed.

Areas where we would welcome your views on the potential role of pre-licensing assessments are identified
in sections 5 to 9. We identify a series of questions which we consider relevant at the end of each of these
sections, but recognise these may not be exhaustive. We are therefore seeking your views on these and any
other issues that you consider relevant to pre-licensing assessments and our strategy for assessing new
nuclear power station designs.

HSE needs to submit its expert report to the DTI by the end of June 2006, so we have to limit the period
over which we invite views and comments. We therefore intend to seek views and accept comments up until
28 April 2006. This will allow us time to analyse them and ensure that our review of regulatory strategy has
addressed all relevant issues. Our conclusions on this will form part of the overall HSE expert report to the
DTI’s Energy Review team.

3. Current UK Nuclear Licensing System

In common with other industrial activities in the UK, the operators of nuclear plants must comply with
the Health and Safety at Work Act 1974 (HSW Act). This places a fundamental duty on employers to ensure
so far as is reasonably practicable the health safety and welfare of their employees and members of the
public. Under the Nuclear Installations Act 1965 (as amended), no site may be used for the purposes of
installing or operating any nuclear power reactor unless a nuclear site licence has been granted by the HSE.
HSE delegates the granting of licences to HM Chief Inspector of Nuclear Installations (including the
attachment of conditions) and the detailed administration of the licence to the Nuclear Installations
Inspectorate (NII). The current nuclear licensing system has been in place for many years; information on
the application of this process can be found in the “Regulation of Nuclear Installations in the UK, including
Notes for Licence Applicants [PDF 180kb]”. The UK’s nuclear licensing system was last reviewed in 1994
as part of the HSC report to the Nuclear Review. The HSC report concluded that there was a well-tested
framework of legislation, backed up by sound technical assessment, inspection and enforcement
methodologies. It also considered that the nuclear regulatory system had been validated by the Public
Inquiries into proposals to build new nuclear power reactors at Sizewell B and Hinkley Point C. Overall it
concluded that the system was generally sound and that there was no need for any fundamental change to
respond to any new industrial structures that might emerge in the future. The Government subsequently
endorsed HSC’s conclusions.

4. Changes in the Nuclear Industry

There have been many changes in the UK nuclear power industry since 1994. These have included:

— the electricity market has been deregulated;

— privatisation and restructuring of industry have resulted in the formation of British Energy and
Magnox Electric;

— technical resource to support the industry has reduced;

— and ageing issues have been a key focus for industry.

Furthermore, there has been no new construction of nuclear power stations in the UK although other
new nuclear facilities have been built. In view of the changes which have taken place, it is expected that any
proposals for new nuclear build will be market-led, rather than originating from a state-owned entity.

5. Pre-licensing Process

As noted above, the current UK nuclear site licensing regime has been in place for some considerable time.
For nuclear power plant, this was based on a UK-led market with mature licensees, who had established a
detailed knowledge of the nuclear regulatory system and a well-informed working relationship with HSE.
Some of the key concerns for new potential licence applicants are likely to be: the impact on project viability
of timescales for regulatory assessments and decision making; lack of certainty as to whether a nuclear site
licence will ultimately be granted; and whether costly design changes might be subsequently be necessary to
resolve ongoing regulatory concerns. Potential licensees may wish to reduce; project and commercial risk,
by seeking preliminary, or pre-licensing regulatory assessments of prospective reactor designs, before large-
scale financial commitments are made. Throughout any pre-licensing phase, as for the licensing process
itself, HSE would need to ensure that high standards of nuclear safety and public confidence in regulatory
decisions were maintained through transparent, rigorous, robust and eVective regulation.
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This suggests that HSE needs to consider the following questions

1. How might the licensing process be enhanced to reduce the regulatory risks to projects while
improving regulatory eVectiveness?

2. What role might pre-licensing assessments play in this?

3. What would be the pros and cons of separating HSE assessment of plant design safety from
assessment of site-specific aspects and assessment of the organisation of the licence applicant?

4. How could the interfaces between such separate assessments be managed to maintain or improve
overall regulatory eVectiveness?

5. Would additional guidance help to elucidate the relationship between an agreed programme of
identified safety submissions and the gradual reduction of project risk as outstanding regulatory
concerns are resolved?

6. Could HSE issue a formal regulatory report summarising its findings following separate
assessment of a detailed design, safety case and if so, how should the period of validity of its
conclusions be determined and what caveats might apply?

7. How might the separate regulatory processes for health, safety, environment and security be
better aligned?

8. What additional guidance on the licensing process would assist potential new entrants into the UK
nuclear industry?

6.0 Requlatory Priorities and Resource Issues

HSE might be asked by reactor vendors, construction consortia, or potential licensees to carry out pre-
licensing assessments of one or more new designs of nuclear power reactors. Such pre-licensing assessments
could range from a limited scope view on whether the design could be broadly acceptable in the UK to a
full review leading to permission to construct, after due consideration of site specific and licensee capability
considerations (and subject to any local planning inquiries, etc.). The ability of HSE to undertake such
additional work would be dependent on the availability of resources and our regulatory priorities. It is also
noted that as other regulators such as the Environment Agency, the Scottish Environment Protection
Agency and the OYce for Civil Nuclear Security, might need to take regulatory decisions, priorities would
have to be agreed with them.

This suggests that HSE needs to consider the following questions

9. How should competing licence applications or requests for pre-licensing assessments of candidate
designs be prioritised?

10. Who should prioritise these—the regulators, Government, a body representing the nuclear
industry, etc?

11. HSE may find itself in the position where it has already started (and at least partially recovered
costs for) a pre-licensing assessment of a particular design at the behest of one company, when a
diVerent company makes a similar request. How should HSE deal with this situation without
unfairly benefiting the second applicant over the first?

12. One way of dealing with possible multiple requests might be to set an initial period for the
submission of expressions of interest and to programme regulatory resources on the basis of
applications received during that period, prioritising any subsequent applications separately.
Would such an arrangement be workable?

13. How should HSE be financed to cover the resourcing requirements associated with any pre-
licensing assessment of new reactor designs?

7.0 Overseas Designs

Whilst a design could originate in the UK, it likely that any new build proposal in the UK would utilise
a design which originates overseas. That design may have been subject to a licensing application or various
degrees of safety assessment by regulators in the country of origin and elsewhere.

This poses a number of questions for the applicant and for HSE

14. How should applicants ensure that their safety submissions demonstrate compliance with UK health
and safety requirements, in particular the duty to reduce risks so far as is reasonably practicable?

15. In discussions involving reactor vendors, design authorities and plant suppliers, how should
applicants ensure that the predominant role of the nuclear site licensee in managing nuclear safety is
preserved?
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16. To what extent should HSE give credit to safety assessments performed by overseas nuclear
regulators while fulfilling its duty to secure high standards of nuclear safety for the UK public and workers?

17. How might HSE assess other regulators’ work without impinging on their duties and roles, and give
such credit?

18. How might applicants utilise overseas regulators’ safety assessments and take credit for them in their
safety submissions to HSE?

19. How might HSE develop an understanding of the context within which the overseas regulators made
their decisions, suYcient to enable it to judge the weight to be given to those decisions in a UK context?

20. How should applicants ensure that HSE is provided with the access to staV and facilities of overseas
regulators, reactor vendors and plant manufacturers necessary for it to judge the quality of their analyses,
assessments and products, and validate the parts of the applicant’s safety submissions that rely upon them?

21. The flexibility inherent in HSE’s goal-setting approach may allow for variations in design and
operation from those accepted in the country of origin. How far should HSE go in ensuring that design and
operational standards accepted during the UK licensing process remain consistent with regulatory
requirements in the country of origin?

8.0 Lessons Learnt from Previous Licensing Experience of Nuclear Power Plant

All nuclear reactors that have been through the licensing process in the past were ordered when the nuclear
generating industry in the UK was in state ownership. For Sizewell B, interactions between the then Central
Electricity Generating Board and NII took place over a long period starting with NII’s generic review of
Pressurised Water Reactor (PWR) safety in the mid-1970s, and culminating in the granting of a licence in
1987.

Questions that HSE now needs to consider include

22. What lessons can be learned from the Sizewell B licensing and subsequent Hinkley Point C inquiry
experiences?

23. How might the industry or others help improve the eVectiveness and eYciency of the licensing
process?

24. Might there be scope to have greater clarity of the respective roles and scope of regulatory processes
and local planning processes and inquiries, and how they are linked together?

25. Is the licensing process suYciently transparent?

26. How might public confidence in the outcomes of regulatory assessments of candidate designs and
licensing applications be enhanced without diluting duties?

9. Regulatory Strategy

As noted in section 3, the current nuclear licensing system has been in place for many years. At the time
of the Nuclear Review in 1994, the Health and Safety Commission concluded that the current nuclear
legislative framework was still appropriate. However, the nuclear industry has changed nationally and
globally since then and any decisions on new nuclear build are likely to be market-led, rather than
originating from a state owned entity.

Questions that HSE needs to consider are:

27. Can the current goal setting UK nuclear site licensing system continue to respond robustly to the
demands of a changing, market-led nuclear industry?

28. Are any changes to HSE’s regulatory approach to new nuclear reactor design necessary or desirable
to provide continuing confidence in the current regulatory system?

29. Might some features of overseas regulatory systems oVer benefits to the UK?

10. Conclusions

You are invited to send us your views and comments on the issues raised in this document by 28 April
2006. Please do not feel obliged to respond to all the questions posed (1-29), but limit your comments to
those you consider of particular importance if you wish.

If you wish to comment on wider Energy Review issues, please respond directly to the DTI’s Energy
Review Consultation document, which may be found at http://www.dti.gov.uk/energy/review
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Annex D

RECOMMENDATIONS FROM IAEA IRRS

Reference Summary HSE Response

1.1.1—Laws and other legal Suggestions: HSE should make We are currently seeking legal
provisions arrangements to charge fees for advice on the options available

pre-licence application work. and will make recommendations
as part of our response to the
DTI Energy Review.

1.1.1—Laws and other legal Suggestion: HSE should initiate We will consider extending the
provisions actions to establish and consultation required in NIA

document the role of the public S3(3) for the granting of a
in the regulatory process. nuclear site licence and include it

in our open documentation.

2.2.1—Authority, Recommendation: processes We recognise the changing
Responsibilities and Functions should be developed and environment where new licensees
of the Regulatory Body documented that describe the may in future become

steps to be followed for the responsible for activities on
issuance or amendment of a existing sites. We will provide
licence, including the activities, appropriate documentation and
responsibilities, inputs and guidance to these new licensees,
outputs. on their roles, responsibilities

and our expectations of abilities
and competencies.
The need for further guidance
will be covered in our
submission to DTI’s Energy
Review.
See also 4.1.1 R1

3.1.1—Organisation of the Suggestion: NSD resources We will do this in advance of
Regulatory Body necessary to accomplish new any new build applications—and

build activities need to be include outline information in
established and included into the response to DTI for the
budget planning. Energy Review.

4.1.1—Authorisation for Recommendation: Processes We have raised this issue in our
Nuclear Facilities should be developed and discussion document as part of

documented for potential new the Energy Review and we are
build nuclear power plants that seeking comment from
describe the steps to be followed stakeholders. The need for this
by an applicant for the issuance will form part of our submission
of a site licence, including pre- to DTI’s Energy Review.
licensing phase. Respectively, See also 2.2.1 R1
formal guidance should be
developed on the content and
format of required safety
submissions, to improve
eYciency and eVectiveness, of
the entire licensing process (see
also suggestion 1.1.1/S1 on
financing the regulatory work in
pre-licensing phase, and more
detailed proposals given in
separate Appendix for the
authorisation of potential new
builds).
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APPENDIX 31

Memorandum by Dr Dieter Helm, New College, Oxford

1. Introduction

Nuclear new build is one of the technology options under active consideration in the Energy Review.
Much of the Review process has been devoted to “whether” to encourage a new nuclear build programme.
Less attention has been devoted to “how” this might be achieved. This memorandum focuses on the latter
question, and in particular on the extent to which the government should actively seek to promote nuclear,
as opposed to providing the conditions under which the market and competition determine the technology
choice⁄in other words, between “picking winners” and creating a “level playing field”. It outlines the
economic characteristics of nuclear projects and how a new nuclear project might be financed. Nothing in
this memorandum should be interpreted as advocating new nuclear build: the author is strictly agnostic.

2. Picking Winners Versus Creating a Level Playing Field

Advocates of nuclear power argue that it is the cheapest way of achieving substantial CO2 reductions and
that it increases security of supply. They additionally claim that high fossil-fuel prices increase its economic
attraction. If these claims are correct, then provided CO2 and security are properly valued by the market,
nuclear should be cost-competitive. Thus, if the market failures are addressed then nuclear will be the
technology of choice.

There is a straightforward choice for the government in the Energy Review: it can either pick winners
(nuclear, renewables, energy eYciency, and so on), or it can use market-based policy instruments to
incentivise the private sector to invest in low-carbon options and provide suYcient capacity to insure against
shocks to the system.

There is a strong presumption against government picking specific technologies in the energy sector, and
in particular prescribing a given number of new nuclear power stations. The reasons are well researched and
understood: government does not have an informational advantage over the private sector, and it is very
vulnerable to technology capture. The history of energy policy in general, and nuclear policy in particular,
is littered with examples of “picking losers” rather than winners (Helm 2004).

The economic advantages of the market-based approach are considerable. Economic instruments are
neutral between the demand and supply sides, incentivising both, they encourage R&D, and are largely
immune from regulatory and technology capture. However, the political desire to provide lobby and vested
interest groups with “pay-oVs” points towards technology specification. The 2003 White Paper “Our Energy
Future” attempted to straddle both, in eVect picking wind (and excluding other non-carbon technologies
such as nuclear from the Renewables Obligation), while at the same time putting emissions trading “at the
heart of energy policy”. In the Prime Minister’s speech to the CBI in May 2006, Tony Blair specifically
referred to three technologies that are back “with a vengeance”. This points to “picking winners”.

3. How to Create a Level Playing Field

Not only is a technology-specific policy likely to be ineYcient, but it is not necessary. The two
fundamental problems which confront policy-makers now are climate change and security of supply. There
are market-based instruments to deal with each of these.

In the case of climate change, the instrument is some form of a carbon price, either directly via a carbon
tax, or indirectly through emissions trading. The diYculty at present is that the Climate Change Levy (CCL)
is only a crude carbon tax, and the EU Emissions Trading Scheme (EUETS) expires in 2012, with little
prospect of its shape and levels after 2012 being agreed for some time to come. Climate change is a long-term
problem: the CCL and the EU ETS are short-term measures. For investment in new electricity generation (of
whatever technology and especially in the nuclear case), there is a mismatch in time horizons. The solution
is to address this mismatch directly, and there are a number of proposals for how to do this. These include:
carbon contracts and longer-term carbon taxes, with a number of hybrids between the two. Helm and
Hepburn (2005) set out a credible, pragmatic and deliverable scheme for introducing carbon contracts.

In the case of security of supply, recognising that the private sector will not knowingly invest in providing
excess supply (necessary for security of supply), there is a need to create a mechanism which rewards
investors for providing this additional insurance capacity. The current market structure has no such
mechanism, and this is likely to create endemic security of supply problems unless remedied. The market-
based solution is to graft a capacity market onto current structures (ie NETA) (Helm 2005a).

These two instruments create a level playing field for the various technologies—including nuclear and
wind—to compete. In addition, there are a number of generic actions across the energy sector which would
also contribute to levelling the playing field. These include: addressing the issues of planning, and technology
licensing. In planning, the issue is the extent to which “need” has to be demonstrated and the way
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environmental assessments are conducted. In the case of licensing, there are advantages in taking a pan-
European approach, and to treating technology as generally as possible. In the nuclear case, this implies an
EU licensing regime, with particular reactor types licensed across the EU (Helm 2005b).

4. How Might New Nuclear be Financed?

Financing nuclear power station investment depends on costs and on the nature and allocation of risks.
A nuclear power station project can be disaggregated into a series of component parts, each of which can
be mitigated through fixed-price contracts. These risks include:

— construction;

— performance;

— power sales;

— carbon;

— fuel supply;

— waste; and

— decommissioning.

In nuclear developments to date, there has been cost-pass-through for most, if not all, of these costs and
risks via the Bulk Supply TariV under the CEGB and the Fossil Fuel Levy following privatisation. Residual
risk was transferred to customers, and this included construction and performance. Such a regime led to
weak incentives, and it is not surprising that construction delays and poor performance resulted.

In the current nuclear market, fixed-price construction contracts are oVered by power station
construction companies, and with performance contracts. This is a major advance, transferring the risk to
shareholders. Given this development, there is no reason for the government or customers to underwrite
these costs, and no case therefore for any form of a general nuclear obligation. These are private sector risks.

On power sales, the current market is characterised by a lack of long-term contracts and the absence of
a capacity market. However, this is in part a function of the years of excess supply (and hence the expectation
of continuing low or even falling prices), and the lack of financial disaggregation, which would allow long-
term contracts to be broken up into many smaller commitments by purchasers (instead of a small number
of large industrial firms taking most of their power on a long-term basis, now a larger number can each take
a small proportion). There is no obvious reason for intervention in this respect: the price project developers
can obtain is a function of the underlying fundamentals of supply and demand. There is, however, good
reason to intervene to create a capacity market to secure supplies, and this can be grafted onto NETA
(Helm 2005a).

The absence of a longer-term carbon price, referred to above, is a major obstacle, exacerbated by the
discrimination in the Renewables Obligation (which excludes nuclear) and the design of the CCL. As
indicated above, the problem can be resolved by an appropriate long-term (technology-neutral) market-
based instrument, such as carbon contracts or carbon taxes.

Fuel supplies are competitively provided and can be readily contracted for.

Waste costs should be borne by the project and properly provided for. The contractual counter-party here
is the Nuclear Decommissioning Agency (NDA). There are two separate issues here: the level of the costs;
and the fixed versus flexible contracting to pay them. The NDA might approach this in a risk-averse fashion,
particularly since the final disposal route is yet to be defined, but these can nevertheless be contractualised.

Finally, decommissioning costs need to be provided for, and a segregated fund capable of meeting these
liabilities needs to be set up in a transparent way, on the basis of a risk-averse analysis of the costs and a
low discount rate to reflect uncertainty about future financial market performance. This should be either a
licensing or new legal requirement.

The financing of a nuclear project should therefore be left to the private sector to choose the right risk/
return trade-oVs, and the task for the government is restricted to assuring that the carbon, security of supply
and waste and decommissioning aspects are properly priced, and that, in the event of bankruptcy, the funds
necessary to deal with the back-end costs are ring-fenced and protected for the purposes to which they are
ascribed.

5. The Role of Government

The role of government in a new nuclear programme should be a restricted one. It should not designate
market share or provide cost pass-through by way of a nuclear obligation. It should not pick technologies,
nuclear or otherwise. It should instead focus on the primary policy objectives—carbon and security of
supply.

The Energy Review should focus on the post-2012 carbon markets and the reform of the electricity
markets (in particular, NETA). The waste and decommissioning will, however, remain areas of direct
government intervention, and the failure to resolve issues in relation to the long-term disposal of nuclear
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waste remains a serious policy weakness and the government has yet to answer the challenge laid down by
the Flowers Report in 1976 to demonstrate that it has properly planned for the safe long-term containment
of radioactive waste for the indefinite future (Royal Commission on Environmental Pollution, 1976).

2 June 2006
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APPENDIX 32

Memorandum by the Institution of Electrical Engineers

Executive Summary

The “particular considerations that should apply to nuclear” new build (Question 3 of the review)

1. Nuclear fission is a proven and reliable power generation technology. Given an appropriate regulatory
framework, there are no technical or safety arguments for excluding it from the energy mix.

2. Nuclear generation provides low-carbon base load electricity that is not vulnerable to short term
fluctuations in fuel supplies. Replacement nuclear build would make a positive contribution to electricity
supply security in the same way as the present nuclear fleet.

3. A solution for nuclear waste disposal should be pursued as a matter of priority. Government should
use the opportunity of the report by CoRWM in summer 2006 to act swiftly and eliminate the policy
uncertainty around this issue.

4. It will be imperative for government to anticipate the resourcing requirements which could have an
impact on timely approval and delivery of nuclear new build (including the requirement for skills, equipment
and planning) and to devise mechanisms to manage them.

“The implications of increasing dependence on gas imports” (Question 2 of the review)

5. Risk management, rather than central planning, is the appropriate government approach to energy
supply. All energy technologies carry risks and rewards that can be balanced through diversification.

6. The regulatory and market framework should be altered to encourage industry to think and act
strategically. Mechanisms should be developed to reward diversity of supply.

7. The need to increase storage capacity has been appreciated and more storage capacity is forthcoming.
In addition, the long-term benefits to increasing interconnector capacity are being recognised and should
be progressed.

8. Government should seek to ensure that its foreign policy enables UK markets to maintain access to a
diversity of gas sources.

The capacity of microgeneration to meet a substantial proportion of UK electricity demand in the medium and
long-term

9. We foresee that the relatively high cost of microgeneration technologies will result in incremental,
rather than exponential growth in this area.

10. The medium to long-term potential for microgeneration will depend on the potential for reducing the
cost of the available technologies, the success of regulatory arrangements and reward mechanisms for the
export of excess power, the ability to achieve public engagement in direct energy management and the
emergence of a market for skilled service personnel.



3448451047 Page Type [O] 18-12-06 20:24:27 Pag Table: COENEW PPSysB Unit: PAG1

Trade and Industry Committee: Evidence Ev 115

11. The main obstacle to the development of a long-term self-sustaining market in microgeneration
technologies is the high cost of the generation technologies.

12. With an expanded market and further R, D & D it might be expected that microgeneration
technologies will become significantly cheaper over the next 15 years; however, this may not be adequate in
itself to create a mass market.

13. A simplification of regulatory arrangements and a transparent regime of rewards for export of
electricity will be essential preconditions for attracting a critical mass of consumers.

14. We would stress the importance of “taking the public with you” if microgeneration is going to be a
success.

15. While large scale adoption of microgeneration in the longer term would require solutions to ensure
system stability and sophisticated metering, work currently being undertaken in the larger context of
distributed generation provides a framework for addressing these issues.

16. If microgeneration forms a significant part of the UK’s electrical power system, then sophisticated
metering and controls will become necessary.

17. The move to intelligent distribution networks does not imply that the need for, and contribution of,
the existing national transmission network will diminish.

18. An increase in the uptake of microgeneration technologies would create a demand for a new skilled
labour base to undertake the increased volume of installation and maintenance tasks, and co-ordinated
government-industry intervention may be required so that a potential shortage does not create a further
barrier.

The “particular considerations that should apply to nuclear” new build (Question 3 of the review)

Below we exerpt the IEE’s response to Question 3 of the Energy Review consultation:

1. Nuclear fission is a proven and reliable power generation technology. Given an appropriate regulatory
framework, there are no technical or safety arguments for excluding it from the energy mix. The challenge
for government will reside in devising an appropriate regulatory and financial framework without
destabilising the electricity markets, in addressing public concerns, and reaching a decision on the disposal
of nuclear waste (below).

2. Nuclear generation provides low-carbon base load electricity that is not vulnerable to short term
fluctuations in fuel supplies. Replacement nuclear build would make a positive contribution to electricity
supply security in the same way as the present nuclear fleet. Electricity consumption in the UK is
characterised by a minimum continual demand (base load), which nuclear is ideally suited to meeting as it
optimally operates at continuous full load. As nuclear represents only in the region of 20% of the total
system, this would not in itself lock the UK into a centralised electricity delivery network.98 By common
consent it seems unlikely that a new nuclear station could be built and be operational in Britain before 2015,
so the possible capacity shortage forecast above for 2015 (Q2 and Appendix 2) remains unaVected.

3. A solution for nuclear waste disposal should be pursued as a matter of priority. Government should
use the opportunity of the report by CoRWM in summer 2006 to act swiftly and eliminate the policy
uncertainty around this issue. The treatment of nuclear waste is a “live” issue regardless of an outcome for
or against new build, given the quantities of legacy waste awaiting disposal solutions. The view in the science
and technology community is that acceptable solutions do exist, and it is now imperative that a decision be
made on the basis of the CoRWM recommendations.

4. It will be imperative for government to anticipate the resourcing requirements which could have an
impact on timely approval and delivery of nuclear new build (including the requirement for skills, equipment
and planning) and to devise mechanisms to manage them. Many countries are in the same situation as the
UK with regard to considering possible new build. Growing international demand may mean that critical
resources can be acquired only at a premium, adding to the cost of new nuclear build, while others may result
in significant public sector liabilities.

(a) Critical resources include the skills for licensing, construction and operation of new plant in the
context of an increasingly competitive global market for nuclear technology. While this problem
could be addressed in the medium to long term, a temporary shortage of skilled people to
undertake licensing of new reactors could add significantly to the timescales for delivery. While
we welcome the involvement of the Health & Safety Executive in investigating the possibility of

98 An increasing proportion of nuclear plant could be detrimental in the rare but very onerous situation of a national electricity
grid failure (as has happened elsewhere in the world recently, though never in the UK since the establishment of the national
400kV system in the 1960s). This is because nuclear stations cannot come back on line quickly after an unplanned
disconnection from the grid. In the recent major USA disruption the return of full supplies to consumers was hampered by
the unavailability of exports from nuclear generation in Canada for this reason.
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prelicensing reactor designs, anecdotal evidence suggests that its Nuclear Installations
Inspectorate is already suVering from diYculties recruiting skilled staV in the necessary
timescales.99

(b) On the other hand, taking advantage of the potential for international collaboration on safety
standards could significantly reduce risk and timescales for new build.

(c) At the same time, the global manufacturing capacity for pressure vessels is known to be limited,
while the demand for nuclear technology is becoming increasingly competitive.

(d) While it is pragmatic to consider locating new build on existing sites, not all current nuclear sites
will have adequate infrastructure for new generation nuclear plant. Those scheduled for closure
first are the Magnox stations which are modest in size and typically have only 132kV grid
connections. New build would require 400kV connections and could therefore create contention
over planning consent for upgrades to the lines for these sites. Nor should accordance with the
criteria for seismic assurance and flooding risk for new plants be taken for granted.

(e) Locating new build on existing sites, if it can be arranged, could have the additional advantage of
reducing decommissioning costs, which are currently calculated on the assumption of returning
those sites to green field status.

(f) Finally, the potential for life extensions for existing nuclear facilities could provide some breathing
space for implementing new solutions. We concur that AGR stations are likely to enjoy lives in
excess of their currently projected design lives, and the recent announcement by British Energy of
a 10 year life extension for Dungeness B bears this out.

“The implications of increasing dependence on gas imports” (Question 2 of the review)

Below we exerpt the sections relevant to gas supplies from the IEE’s response to Question 2 of the Energy
Review consultation:

5. Risk management, rather than central planning, is the appropriate government approach to energy
supply. All energy technologies carry risks and rewards that can be balanced through diversification.
Although market liberalisation increased the diversity of the electricity supply mix, current trends point to
a dominance of natural gas in the medium term, which may have to be managed through additional
regulatory and market mechanisms. Projections of generation capacity over the next 15 years suggest that
if no new dispatchable plant is constructed, shortages of capacity could be in the order of 3 GW in 2010,
7 GW in 2015 and 10 GW in 2020. If the market responds with new gas plant this shortage could be
eliminated, though this may come at the expense of reduced diversity in the supply mix.

6. The regulatory and market framework should be altered to encourage industry to think and act
strategically. Mechanisms should be developed to reward diversity of supply, in a more comprehensive way
than the limited policy interventions currently in eVect.

7. The need to increase storage capacity has been appreciated and more storage capacity is forthcoming.
Proposed gas storage projects are expected to double the UK’s storage capacity by 2010, even though this
would still fall short of the strategic capacity maintained by many European gas importers. In addition, the
long-term benefits to increasing interconnector capacity are being recognised and should be progressed.

8. Government should seek to ensure that its foreign policy enables UK markets to maintain access to a
diversity of gas sources.

The capacity of microgeneration to meet a substantial proportion of UK electricity demand in the medium and
long-term

9. We foresee that the relatively high cost of microgeneration technologies will result in incremental,
rather than exponential growth in this area. At present it would appear unlikely that the installed capacity
of micro generators (including micro CHP) will exceed 1,000 MW before 2015.

10. The medium to long-term potential for microgeneration will depend on the potential for reducing
the cost of the available technologies, the success of regulatory arrangements and reward mechanisms for
the export of excess power, the ability to achieve public engagement in direct energy management and the
emergence of a market for skilled service personnel. The attractiveness of microgeneration to potential
purchasers will also depend on issues like future gas prices and the potential eVect of large-scale public
installations. There are no insurmountable technical barriers to the adoption of microgeneration, but there
are challenges that will need to be addressed systematically.

99 House of Lords debate on Energy Policy: Nuclear Power, 16 February 2006.



3448451047 Page Type [O] 18-12-06 20:24:27 Pag Table: COENEW PPSysB Unit: PAG1

Trade and Industry Committee: Evidence Ev 117

Cost

11. The main obstacle to the development of a long-term self-sustaining market in microgeneration
technologies is the high cost of the generation technologies. Annex A of the DTI’s Consultation on the
Microgeneration Strategy and Low Carbon Buildings Programme (2005) states pay-back times for PV of 120
years, 29 years for small wind turbines and up to 80 years for solar thermal hot water systems. Although
these figures are likely to be challenged by supporters of the technologies, they are of the correct order of
magnitude. Such long pay-back times would need to be reduced by a factor of 40 for PV and 10 for small
wind turbines before domestic customers are likely to invest on commercial grounds.

12. With an expanded market and further R, D & D it might be expected that microgeneration
technologies will become significantly cheaper over the next 15 years; however, this may not be adequate in
itself to create a mass market. Reductions to 30–50% of current costs can be reasonlably expected in the
short to medium term. However, it should be recognised that most of the technologies (PV, small wind
turbines, solar thermal) have been in development for at least 40 years and so it would be optimistic to expect
higher reductions. Thus, in terms of cost of energy, microgeneration is unlikely to be competitive with large-
scale renewables, and eVective energy eYciency measures are always likely to be more cost eVective. In
addition, the experience of high-eYciency electric motors in industry indicates that even very short payback
times may not in themselves provide adequate incentive for purchase. The public’s purchasing decisions are
likely to be informed directly by factors including the capital cost and perceived benefits of available
technologies.

Regulation

13. A simplification of regulatory arrangements and a transparent regime of rewards for export of
electricity will be essential preconditions for attracting a critical mass of consumers. We recognise that there
are two potential “buyer groups” for microgeneration, domestic and industrial. The comments herein are
broad in nature and apply to both these groups, although diVerences are likely to emerge in practice.

Public Engagement

14. We would stress the importance of “taking the public with you” if microgeneration is going to be a
success. By definition, microgeneration can only make a real contribution to the country’s energy
infrastructure if millions of people “buy it”! The first adopters are likely to be motivated primarily by the
perceived environmental benefits. The news flow in the early stages of the introduction of microgeneration
products could make or break them, and therefore eVective communication will be essential. A major
element of success will depend on the perceived competence of the installation and maintenance workforce
which will have to be created to service the new technologies.

Technical Implications

15. While large scale adoption of microgeneration in the longer term would require solutions to ensure
system stability and sophisticated metering, work currently being undertaken in the larger context of
distributed generation provides a framework for addressing these issues.100 It is generally acknowledged that
an increase in distributed generation and active participation at all levels of the distribution networks will
require the incorporation of more active management and intelligent network technology. The predicted
incremental rather than exponential growth in microgeneration could oVer significant benefits in terms of
testing and developing a long term strategy.

16. If microgeneration forms a significant part of the UK’s electrical power system, then sophisticated
metering and controls will become necessary. These will be required so that the economic value of any
exported power is correctly determined and the micro generators contribute to system operation. At present
levels, there is a strong argument to treat microgeneration on a de minimis basis and to provide the simplest
possible metering while finding alternative methods (eg profiling or even net-metering) to ensure an
adequate income stream for the micro generator. This has been the IEE’s recommendation to government
in our response to last year’s consultation.101

17. The move to intelligent distribution networks does not imply that the need for, and contribution of,
the existing national transmission network will diminish. Networks provide both the means for sharing
reserve plant, and the physical infrastructure which allows markets to operate. Contrary to many claims,
the need is to enhance the capability of existing networks, rather than to substitute them with an entirely
diVerent system.

100The Electricity Networks Strategy Group (ENSG) set up under the auspices of DTI and Ofgem has been tasked with
addressing the long term strategic development of the transmission and distribution networks.

101The full submission is available at http://www.iee.org/object/C7A8FB60-F81F-6FAB-15B6C03F152B7A56.
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Skills

18. An increase in the uptake of microgeneration technologies would create a demand for a new skilled
labour base to undertake the increased volume of installation and maintenance tasks, and co-ordinated
government-industry intervention may be required so that a potential shortage does not create a further
barrier.

24 March 2005

APPENDIX 33

Memorandum by the Institute of Physics

The Particular Considerations that should apply to Nuclear New Build

(a) What nuclear oVers

Nuclear fission has a major role to play in lowering carbon dioxide emissions, as it can meet base-load
electricity demands and is practically a zero carbon dioxide emitter. Given that most EU nations are poorly
prepared to meet their respective Kyoto Protocol emissions targets, new nuclear power plants will need to
be commissioned to replace current plants as they reach the end of their lives. If new nuclear power plants
are not constructed, then by 2020 there will be a power void (estimated to be a 12% cut in electricity
generation according to the Energy Review consultation document) which will most probably have to be
filled by fossil fuel electricity generation resulting in more, not less, carbon dioxide emissions.

Unless there is new nuclear build, the reliance on fossil fuel energy generation will be unabated. The
decommissioning of nuclear plants in Scotland, for instance, will result in the loss of approximately 55% of
its current electricity generating capacity by around 2023. New nuclear plants are required in order to
maintain and improve not just the UK’s, but the EU’s current diversity, security and environmental balance
of electricity supply.

On the critical path of ensuring an extant option for nuclear power is the technical assessment or
“licensing” required by the regulatory authorities. This is a three-year process which does not pressure
implementation but would ensure an option to move forward while nuclear is kept open.

(b) Novel reactor designs

While the popular perception in Europe and North America is that nuclear power is an industry in decline,
the reality worldwide is the reverse. Over recent years there has been a wave of new nuclear plant
construction in the Far East, most notably in China. In addition, Finland and France are constructing new
nuclear plant.

The Institute’s technical report, The future of fission power—evolution or revolution?, published in April
2004, highlights the technical advances that are being made in reactor designs worldwide. New modular
reactors are being developed, which have lower capital costs, are more eYcient, safer to operate, produce
significantly less radioactive waste and generate electricity at a lower cost unit than the current fleet of
reactors.

The report reviews both evolutionary and revolutionary reactor designs. Evolutionary designs capitalise
on existing technology and introduce system simplifications that improve safety while, at the same time,
reducing costs. For example, the AP1000 design, a pressurised light water reactor from Westinghouse,
already licensed in the US, and the European Pressurised Water Reactor, which is the design adopted by
both Finland and France, are both ready to seek licensing in the UK. A key feature of the evolutionary
designs, following 9/11, is that they meet ever more demanding safety and security requirements. A study
sponsored by the Electric Power Research Institute, in the US, determined that current reactor structures
are robust and protect the fuel from impacts by large commercial aircraft.

Revolutionary designs reviewed in the report include the development of High Temperature Gas Reactors
and Pebble Bed Modular Reactors, which represent the first of a class of “revolutionary” systems. These
revolutionary designs will be inherently even safer and more eYcient than the evolutionary class. The Pebble
Bed Modular Reactor (PBMR) is being developed in South Africa by an international consortium. Key
benefits of PBMR include the fuel’s ability to withstand very high temperatures, and the fact that the concept
is of a simple modular construction with consequential low capital cost of units, which may be produced in
substantial numbers ensuring economy of scale. These systems also have the potential for duality of mission,
ie electricity and hydrogen production, desalination, symbiotic process heat for energy intensive chemical
processes.
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The report concluded that both types are needed. The evolutionary designs are needed to plug the gap
left by the retirement of current nuclear and fossil fuel plants, and to avoid the sizable increase in carbon
dioxide emissions in the near future. Revolutionary designs could then follow, delivering safe, long-term
competitive and sustainable energy.

One of the key problems of ensuring fission’s future in the UK could be the lack of a skilled work force.
The nuclear industry, at present, plays a key role in the UK economy, employing 40,000 directly and
supporting many additional jobs—new build would oVer opportunities to maintain and grow the work
force, while keeping alive the knowledge and expertise that has been built up. New build would also benefit
the UK in terms of GDP. The benefit in GDP terms of a programme to replace the current nuclear fleet has
been assessed in an independent study102 at around £4 billion per year once the stations are all operational.

The Institute’s report also makes reference to work that is jointly being carried out cooperatively by a
number of countries on the US Department of Energy’s Generation IV programme. This activity is aimed
at developing advanced reactor systems and fuel cycles for deployment circa 2030. International
collaborative work has selected candidate systems to be developed that further improve the economics,
safety, environmental impact and security in order to meet the stringent challenges of sustainable
development energy generation in the 21st century.

(c) Legacy waste and new build

In considering the issues relating to managing radioactive waste, it is fundamental to separate those
dealing with pre-existing radioactive waste from issues involved in the construction of new nuclear plants.
Even if a decision were made not to construct new nuclear plants, the need to manage nuclear waste
produced as a consequence of past and current electricity generation and plant decommissioning will
remain. The new nuclear plants, highlighted in the previous paragraphs, will generate significantly lower
amounts of waste. A fleet of 10 new reactors would be enough to maintain the UK’s share of nuclear
electricity at around 25% and such a fleet, operated for their full design lifetime of 60 years, would add less
than 10% to the volume of waste which already exists. The new waste would also be easier to deal with than
much of the legacy waste. The UK should not use the challenge of dealing with some of the more diYcult
legacy wastes as a basis to delay the decision for a new nuclear build programme.

The Implications of Increasing Dependence on Gas Imports

(a) Issues of concern

Natural gas is expected to fuel the production of over two-thirds of the UK’s electricity by 2020. Such a
dependence on what will increasingly be an imported resource is a major concern. The Institute published
a report in 2004, Gas supplies to the UK—a review of the future, which clearly highlights the risks associated
with a dependence on importing natural gas, to meet the UK’s need for energy.

The report stated that from 2006 the UK was forecast to become a net importer of gas. However, it is of
concern to note that the UK actually became a net importer in 2004. This has implications for the UK’s
security of supply, in terms of:

— potential threats to supply arising from political instability in gas-producing nations;

— price disruptions arising from risks associated with the supply and demand of gas; and

— concerns relating to the transit of gas and the facilities through which it is delivered.

(b) Security of supply

Security of supply relates not only to the prevention of physical interruption, but also to the resilience to
fluctuations in energy and fuel prices. The UK is not alone in the changing composition of its energy supply.
Other EU member states are subject to similar legislative drivers as the UK, with the result that there will
be more competition for the same gas resources as member states attempt to meet their own carbon and
pollutant-reducing targets—a substantial growth in demand for gas is forecast. Expansion of the EU will
exacerbate the situation.

Furthermore, substantial costs associated with the supply, transport and delivery of gas from sources
thousands of kilometres away will add to the cost of the commodity in the market. The rich gas fields in the
Yamal Peninsula, northern Siberia, are being connected to consumers in Western Europe via a 4,000
kilometres long dual pipeline, along a route via Poland. The pipeline capacity, by completion in 2010, will
be 65.7 billion cubic metres per year. Other pipelines, for example, from Turkmenistan via Iran and Turkey,
Qatar via Egypt and Nigeria via the Sahara, are being considered.

102Macroeconomic Analysis of Nuclear Plant Replacement, Oxford Economic Forecasting; March 2005.
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Currently, only two interconnectors move gas between the UK and continental Europe, an obvious
vulnerability in terms of physical interruption of supply. However, as noted in the Energy Review
consultation document, an increased investment to the UK’s infrastructure has led to a new pipeline from
Norway that is due to open in 2006, the UK-Belgium interconnector is to be upgraded to accommodate
increased supply from European countries, and a second pipeline from the Continent is also due to open
this year. But, it is investment in infrastructure at other points of the long supply chain, over which the
Government has little influence, that cause most concern.

Another concern is that the process of transporting gas is ineYcient. Transporting the gas requires
compressor stations roughly every 100 kilometres along the pipeline. The compressors typically utilise a
small proportion of the transported gas to power the turbines used to pressurise and move the gas. It has
been estimated that up to 25% of the natural gas may be lost to the consumer in transporting the gas over
thousands of kilometres. Of further concern regarding greenhouse gas emissions is that as much as 4% of
the gas may also be lost to the atmosphere (methane is an even more potent greenhouse gas than carbon
dioxide).

In a global analysis, it is unclear how the greenhouse gas emissions incurred in transporting natural gas
over such long distances should be allocated. To put the issue into context, sequestration of carbon dioxide
from coal-derived electricity generation would be environmentally more acceptable than transporting
Russian gas to the UK. According to the EU’s forecast for natural gas prices, it will be more economical too.

Indeed, questions have been raised about whether the real cost of supplying gas to the UK, positioned at
the western extremity of a very long supply chain, has been underestimated. This is key to the energy strategy
pursued by the Government and links directly to the economic barriers faced by renewable and clean coal
energy (new technology, scale of operation) and some of the arguments against nuclear generated power.
An in-depth study carried out by PB Power for the Royal Academy of Engineering concludes that gas-fired
Combined Cycle Gas Turbine (CCGT) plants currently oVer the cheapest method of generating baseload
electricity. However, when fuel price fluctuations are taken into account and with the possibility of future
carbon dioxide emission allowances potentially adding a further 50% or more to the generating costs from
new gas and conventional coal plants, nuclear power and renewables options become much more
competitive.

The compact transport and storage and excellent safety record oVered by Liquefied Natural Gas (LNG)
make it an attractive fuel option. Although currently making-up a small percentage of Europe’s gas supply,
LNG already introduces a significant element of supply diversity in those regions, such as southern Europe,
where the specialist infrastructure required has been installed and continues to be expanded. In the UK, new
LNG terminals have been planned. Whilst a move to LNG will improve source diversity for the UK, there
remain substantial infrastructure cost issues to resolve before implementation on a large scale will proceed.
Demand for LNG is also increasing worldwide, notably as the US increases its capacity for importing the
fuel.

Although the last couple of decades have witnessed significant political upheaval in major gas-producing
nations such as the former Soviet Union and Algeria, there was surprisingly little impact on the exports of
gas during those times. Whilst this might indicate that gas exports have some resilience to political
uncertainty, it would be risky to assume that this will always be the case. Indeed, in the current climate of
increased threat from deliberate acts of disruption, including sabotage, terrorism and protest, the insurance
market views supplies of Russian gas as being particularly exposed to risks caused by political or terrorist
action against the transportation infrastructure, to the extent that up to half the capacity to the UK could
be at risk of disruption every eight years.

Serious concerns exist about the levels of investment required to commission and maintain the required
infrastructure in some of the major gas-exporting nations. Geological risks along long lengths of pipeline
can be predicted and designed for, but not eliminated entirely. Building dual pipelines and encompassing
shutoV valves that allow flow to be diverted to the parallel pipe, albeit with a loss in capacity, will mitigate
risks to the supply, but add cost and do not provide guarantees.

There is some unease amongst European governments and gas companies in trading with potentially
unreliable partners: the recent case of the disruption of Russian gas supplies to the Ukraine being a good
example. Furthermore, a new element of concern has emerged with the creation of the Gas Exporting
Countries Forum (GECF) in 2001, which includes Russia and Algeria. Although the Forum has expressed
no intention to form a cartel to exert control over European gas supplies and prices, there is the potential
for conflict with those, such as the UK, who wish to liberalise European gas markets.
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APPENDIX 34

Memorandum by Melissa Lindsay

I am an LNG analyst and journalist. In listening to your committee session on Tuesday 13 July,
specifically:

UK Dependence on Gas Imports

Witnesses:(i) Exxon Mobil

I would like the opportunity to submit evidence. I am concerned that the witnesses were economical with
the truth and elected to “spare you the detail” on more than one occasion. I have attached a copy of
published analysis I wrote on Exxon’s South Hook LNG project and the implications of LNG on UK’s
future balance, within the publication you should also find an article I wrote outlining all the planning
problems endured by the Milford Haven projects.103 Having scrutinised the project in depth and consulted
with all parties involved, including Exxonmobil, South Hook LNG, Pembrokeshire County Council,
Pembrokeshire Coastal National Park Authority Safe Haven, the solicitor representing Safe Haven, LNG
consultants, the local port authority, EU Commission, the DTI and National Grid.

I believe the LNG projects at Milford Haven have highlighted severe deficits in the UK planning system.
There appears to be no authoritative body to ensure and uphold European Community law and the planning
was pushed through in a piecemeal fashion. This meant aVected third parties were denied the right to
intervene and express concerns in earlier stages. I am not sure if you are aware but the EU Commission has
received a formal complaint on the shortcomings of the planning procedure related to the Milford Haven
projects. It is the UK government that may now ultimately be held accountable for the possible failure of
the companies and authorities involved to comply with EU Community Law. Specifically, in accordance
with the European Environmental Impact Assessment Directive, all direct and indirect eVects of a project
should be included in its Environmental Impact Assessment, the pipeline was not included in that of the
projects. Exxonmobil argue the pipeline is a diVerent project to the terminal, however given the two are
inextricably linked a source at the EU Commission suggested otherwise.

There were six consents granted in total by Pembrokeshire Coastal National Park Authority (PCNPA)
and Pembrokeshire County Council (PCC) prior to construction. Each terminal was required by law to
obtain planning permission and hazardous substances consent. In addition, late last year South Hook LNG
applied for a section 73 variation to its existing planning permission. In law this allows the planning
authority (in this case PCNPA) to consider the whole application again. This permits the National Assembly
to call in the decision and consider its main concerns, the Welsh Assembly are currently considering this
application.

Please do not hesitate to contact me if I can assist you further in your inquiry.

14 June 2006

APPENDIX 35

Memorandum by Dr David Lowry, Environmental Policy and Research Consultant,
Stoneleigh Surrey

NUCLEAR’S INHERENT INSECURITIES

Selection of Questions and Answers

The first section of the submission attempts to provide some answers to question asking what “particular
considerations that should apply to nuclear” new build, and concentrates on an aspect of security of supply
that has not been given any public emphasis by the Government: the insecurities inherent in creating nuclear
explosive materials as part of a fuel cycle to generate electricity.

A second, very much shorter section, makes comment on the second question on the “implications of
increasing dependence on gas imports.”

103 Attachments not printed.
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Background

“The safety and security of nuclear activities around the globe remain a key factor for the future
of nuclear technology………….. The IAEA [also] has strengthened its co-operation on nuclear
security issues with other international organisations, including the UN and its specialised
agencies, Interpol, Europol, the Universal Postal Union and the European Commission.”

Statement to the 58th Regular Session of the United Nations General Assembly by IAEA Director
General Dr Mohamed ElBaradei, 3 November 2003

Introduction

It is unsurprising the importance credited to nuclear safety by Dr ElBaredei in the above quotation. What
is new and important is the coupling of safety with security.

In his speech, he went on to emphasize:

“In light of the increasing threat of proliferation, both by States and by terrorists, one idea that
may now be worth serious consideration is the advisability of limiting the processing of weapon-
usable material (separated plutonium and high enriched uranium) in civilian nuclear
programmes—as well as the production of new material through reprocessing and enrichment—
by agreeing to restrict these operations exclusively to facilities under multinational control.”

It is arguable that this is a remarkable statement coming from the director of the United Nations’ agency
charged with the promotion of the nuclear industry. But when we consider he made this comment barely
two years after the terrorist attacks of 9/11 in the United States, it becomes more explicable.

Dr ElBaredei further pointed out that:

“One convention that has gained increased attention recently is the 1979 Convention on the
Physical Protection of Nuclear Material (CPPNM). In the past two years, 20 additional States have
become party to the Convention, reflecting the importance of the international nuclear security
regime.”

As a result of several terrorist events in Britain in 2005, thankfully none involving radioactive materials,
along with both Government ministers producing anti-terrorist initiatives, and Parliament debating their
pros and cons, such as the Anti-Terrorism Act, this year has seen terrorism rise to and remain at or near the
top of the public and political agenda.

The context was set in Madrid on 10 March 2005 when UN Secretary-General Kofi Annan told an
international conference of some 400 anti-terror experts—meeting to mark the first anniversary of Madrid’s
own major terror attack on its suburban rail system a year earlier—that terrorists must be denied the means
to carry out a devastating nuclear attack.

In urging UN member states to adopt the international convention on nuclear terrorism, Mr Annan made
this blunt statement.

“Nuclear terrorism is still often treated as science fiction—I wish it were.”

He added:

“But unfortunately we live in a world of excess hazardous materials and abundant technological
know-how, in which some terrorists clearly state their intention to inflict catastrophic casualties.”
he said.

“Were such an attack to occur,” he added “it would not only cause widespread death and
destruction, but would stagger the world economy and thrust tens of millions of people into dire
poverty.”

In the same month of March 2005—but only made public six months later (see: “Pentagon Revises
Nuclear Strike Plan: Strategy Includes Pre-emptive Use Against Banned Weapons,” by Walter Pincus,
Washington Post 11 September 2005)— an internal paper* prepared for the Pentagon’s Joint Chief of StaV
argues for consideration of the use of nuclear weapons against an enemy that is using, or “is about to use”,
nuclear or other WMD against US military forces or the civilian population of the United States. If put into
practice, this strategy would significantly both raise the nuclear stakes, and lower the nuclear threshold.

[*US Doctrine for Joint Nuclear Operations:

http://www.globalsecurity.org/wmd/library/policy/dod/jp3 12fc2.pdf]

These high social stakes underline the importance of the need to ensure the best possible security applied
to nuclear installations and materials.
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Nuclear Security Worldwide

Exactly a year ago (16–18 March 2005), the World’s nuclear watchdog, the United Nations’ International
Atomic Energy Agency (IAEA) held a timely international conference in London, co-hosted by the UK
Government, on “Nuclear Security: Global Directions for the Future.”

It was the culmination of over three years planning, as immediately after the terrorist events of “9/11” in
the United States in September 2001, the IAEA General Conference—which always meets annually in
Vienna in September—requested a review of the Agency’s activities relevant to preventing nuclear terrorism.

The first day of the Nuclear Security Conference reviewed the achievements and shortcomings of
international eVorts to strengthen nuclear security; the second day explored how the international nuclear
security regime is adapting to new measures—and the IAEA role in underpinning them; the third day
focussed upon how the international community can reach a common understanding to better respond to
the global threat of nuclear terror, detect and prevent it.

Richard Wright, the UK representative on the IAEA Board of Governors, summed the perceived
situation after three days of intensive exploration by technical experts and decision-makers with words
“Nuclear terrorism is one of the greatest threats to society”

The full findings of the conference are available on the IAEA web site (www.iaea.org/NewsCenter/News/
PDF/conYndings0305.pdf); here I highlight some of the more pertinent of them.

“Priorities for strengthening nuclear security include continued eVorts to enhance the prevention
of terrorist acts; the physical protection and accountability of nuclear and other radioactive
material in nuclear and non-nuclear use, in storage and transport, throughout the life cycle, in a
comprehensive and coherent manner. A graded approach should continue be used under which
more stringent controls are applied for material or activities that pose the highest risk; for example,
particular attention should be given to high enriched uranium or plutonium.”

It added:

“The fundamental principles of nuclear security include embedding a nuclear security culture
throughout the organizations involved. By the coherent implementation of a nuclear security
culture, staV remain vigilant of the need to maintain a high level of security. The long-term
sustainability of nuclear security eVorts is a primary concern. The investments made in States,
through their own eVorts and through assistance programmes, must be sustained in order to
continue to upgrade or maintain an adequate level of security. While the level of threat may change
from time to time, an eVective level of nuclear security must be appropriately maintained.”

This is clearly true. Later in this submission we demonstrate how, in certain regard, these principles are
not being adequately met in UK practice.

A few months after the March meeting, hundreds of delegates from some 80 countries attended an IAEA
conference in Vienna 4–8 July to consider and adopt amendments to the international Convention on the
Physical Protection of Nuclear Material, which is a complementary regime to that controlling nuclear
terrorist threats.

The international nuclear watchdog is determined to keep vigilant, because its leadership and membership
is all too aware of the negative implications for the nuclear generation industry were either a terrorist ( or
less likely, a wartime) attack to take place anywhere in the world against a nuclear power plant or nuclear
installation, or illicitly obtained nuclear material be used in a so-called “dirty radiological bomb” in a dense
urban area.

Here is a horrifying scenario painted recently by the sober finance sector magazine, Business Week, to
mark the fourth anniversary of “9/11”

“At 8:30 am on a Tuesday morning, as commuters converge on Manhattan, an al Qaeda operative
explodes a dirty bomb outside the New York Stock Exchange. The device, while not especially
powerful, contains a radioactive payload—in this case, caesium extracted from radiological
equipment that was stolen from a New Jersey hospital by a sleeper working there as a lab tech.

The initial blast kills only a few dozen people, but radiation is quickly dispersed by the prevailing
winds. Minutes after the explosion, New York City Police oYcers arrive—still unaware of the real
nature of the blast. But when a radiation detector in one oYcer’s car goes wild, it becomes clear
that a dirty bomb has detonated in the financial center of America’s biggest city.

Word of the explosion reverberates throughout New York. Many residents panic—despite
assurances from the mayor and police chief that contamination levels would exceed government
limits only in about 40 city blocks. And by 3 pm, half of Manhattan has tried to leave, clogging
trains, highways, and bridges.

Six months later, the financial district remains largely oV-limits, and the local economy is limping
along amid a cratering of business confidence, the collapse of the tourism industry, and a property
market in free fall. Economists put the eventual economic losses at an astronomical $1 trillion . . .”

[“New York Takes Another Hit—It has been readying itself for a dirty bomb since 9/11, but . . .
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Business Week. 19 September 2005 http://www.businessweek.com/magazine/content/05 38/b39
51012.htm]

The Business Week “dirty bomb” scenario uses nuclear material stolen from a hospital, but there is real
concern such material could be illicitly obtained from commercial nuclear power installations, as UN
Secretary General Kofi Annan highlighted before the Clinton Global Initiative, which ran
contemporaneously (14–16 September 2005) with the UN World Summit, the dangers that proliferation
posed, in giving terrorists opportunities to steal nuclear products that they could use to make so-called
“dirty” bombs, which would combine radioactive material with conventional explosives in order to make
bombs that could spread harmful radioactivity over a wide area.

He re-inforced these concerns in his address to open the 60th General Assembly of the United Nations
on 17 September 2005, when he insisted: “we face growing risks of proliferation and catastrophic
terrorism . . .” www.un.org/webcast/ga/60/statements/sg050917eng.pdf

So, for New York, read Paris, Tokyo, Moscow, London, Manchester, Glasgow, Birmingham or any other
major urban centre.

I make the observation with consternation there is an apparent disconnect between the justifiable
international concern over security threats posed by the insecurities of commercial nuclear energy sector,
and the promotion of an expanded nuclear sector by the very authorities warning of the risk! It is indeed
peculiar that just as policy makers were starting to face up to the real insecurities posed by existing nuclear
plants and fuel cycle installations—and the transports between them—at the London and Madrid
conferences, the IAEA announced at the start of March 2005 that there were: “Rising Expectations for
Nuclear Electricity Production” in an oYcial IAEA statement, issued in conjunction with publication of its
Nuclear Technology Review—Update 2005, which said:

“The IAEA forecasts stronger growth in countries relying on nuclear power, projecting at least 60
more plants will come online over the next 15 years to help meet global electricity demands.”

But the “Faustian bargain” infamously spoken of by former Oak Ridge National Laboratory Director
Dr Alvin Weinberg in 1972 still exists. The spread of nuclear energy leads to the greater potential for the
spread of nuclear weapons.

The international spread of nuclear power technology, and its concomitant spread of nuclear materials,
was no accident: it was heavily promoted under the US export technology transfer initiative for “Atoms for
Peace”, set out in a path-breaking address to the UN General Assembly by President Dwight D Eisenhower
on 8 December 1953.

In his address, in which he presaged the IAEA, Eisenhower’s commented:

“My recital of atomic danger and power is necessarily stated in United States terms, for these are
the only incontrovertible facts that I know. I need hardly point out to this Assembly, however, that
this subject is global, not merely national in character.

“. . . So my country’s purpose is to help us move out of the dark chamber of horrors into the light,
to find a way by which the minds of men, the hopes of men, the souls of men every where, can move
forward toward peace and happiness and well being.

“Who can doubt, if the entire body of the world’s scientists and engineers had adequate amounts
of fissionable material with which to test and develop their ideas, that this capability would rapidly
be transformed into universal, eYcient, and economic usage.”

(http://www.eisenhower.utexas.edu/atoms.htm Part of the Milestone Document Series published by the
National Archives & Records Administration)

Nearly 50 years later we witnessed the near inevitable outcome of this policy of nuclear promotion: a
country whose director of nuclear aVairs deliberately and covertly proliferated nuclear technology. This is
the notorious story of Abdul Qadeer “AQ” Khan, of Pakistan.

The current US President, George W Bush was forced to admit the danger in a chilling speech he made
on nuclear proliferation and materials controls at Fort Lesley J McNair—National Defense University, in
Washington, DC in February 2004:

“In recent years, another path of proliferation has become clear, as well”, said the President.
“America and other nations are learning more about black-market operatives who deal in
equipment and expertise related to weapons of mass destruction. These dealers are motivated by
greed, or fanaticism, or both,” Mr Bush warned. They find eager customers in outlaw regimes,
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which pay millions for the parts and plans they need to speed up their weapons programs. And with
deadly technology and expertise going on the market, there’s the terrible possibility that terrorists
groups could obtain the ultimate weapons they desire most.

After detailing Khan’s relations with his business partner in proliferation, B.S.A. Tahir, based in
Dubai, Bush explained his new Proliferation Security Initiative (PSI), developed together with
Australia, France and Germany, Italy and Japan, the Netherlands, Poland, Portugal, Spain and
the UK designed to intercept and interdict lethal nuclear (and other dangerous) materials in
transit.

Then he proposed to that the work of the PSI be expanded to address more than shipments and
transfers to “take direct action against proliferation networks.”

He announced the US would:

“help nations end the use of weapons-grade uranium in research reactors,” and urged “more
nations to contribute to these eVorts.”

He then pronounced:

“The nations of the world must do all we can to secure and eliminate nuclear and chemical and
biological and radiological materials.”

Some may regard that as an admirable aspiration; we regard it as both practical and necessary.

The President finished by asserting:

“Enrichment and reprocessing are not necessary for nations seeking to harness nuclear energy for
peaceful purposes.”

Developments in Iran have since served to strengthen this. On security grounds alone, many, as I do,
would concur.

A few months later, (on 21 June 2004) in a Keynote Address, Dr ElBaradei told a Carnegie Peace
Foundation International Non-Proliferation Conference held in Washington DC that:

“Nuclear components designed in one country could be manufactured in another, shipped through
a third (which may have appeared to be a legitimate user), assembled in a fourth, and designated
for eventual turnkey use in a fifth. The fact that so many companies and individuals could be
involved is extremely worrying. And the fact that, in most cases, this could occur apparently
without the knowledge of their own governments, clearly points to the inadequacy of national
systems of oversight for sensitive equipment and technology.”

He concluded “The present system of nuclear export controls is clearly deficient.”

He then argued “First, we must tighten controls over the export of sensitive nuclear material and
technology . . . Second, it is time that we revisit the availability and adequacy of controls provided over
sensitive portions of the nuclear fuel cycle under the current non-proliferation regime . . . We should consider
limitations on the production of new nuclear material through reprocessing and enrichment . . . considerable
advantages—in safety, security and non-proliferation—would be gained from international cooperation in
the front and the back end of the nuclear fuel cycle. Third, we should work to help countries stop using
weapon-usable material (separated plutonium and high enriched uranium—HEU) in their civilian nuclear
programmes . . .“

and he ended”

“Fourth, we should eliminate the weapon-usable nuclear material now in existence.

Within a week, (on 30 June 2004) Dr ElBaredei’s predecessor as IAEA director General Blix called
for agreement on an international treaty to ban the production of weapons-grade nuclear material
and prevent the spread of weapons of mass destruction. Commenting on the 15-nation WMD
Commission in Vienna, which he chairs, Dr Blix said:

“But there’s also a very widespread and strong feeling on my commission that one must move on
with a treaty that will prohibit all states involved from producing highly enriched uranium or
plutonium, both substances that can be used in nuclear weapons.”

In a Financial Times Op-Ed article on 2 February 2005—titled “Curbing the Nuclear Threat”—Dr
ElBaredei said nations should now seriously consider a five-year moratorium on building new facilities for
uranium enrichment and plutonium separation. “There is no compelling reason for building more of these
proliferation-sensitive facilities, the nuclear industry already has more than enough capacity to fuel its
power plants and research facilities,” he said.

[http://www.iaea.org/NewsCenter/News/2005/npt–2005.html]

One of the key events at the United Nations Global summit, 14–16 September last year, was to open for
signature the Convention for the Suppression of Acts of Nuclear Terrorism, which emerged form the first
Millennium Summit in 2000, and was adopted by the UN General Assembly on 13 April 2005. The nuclear
terrorism treaty, which strengthens the global legal framework to combat the scourge, requires the
extradition or prosecution of those implicated and encourages the exchange of information and inter-state
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cooperation, gained it first signatories in Russian President Vladimir Putin, US President George W Bush,
and French Prime Minister Dominique de Villepin. It enters into force thirty days after it is signed and
ratified by at least 22 states.

In a related development at the United Nations, the UK submitted a resolution, Number 1624, on 14
September 2005 to the Security Council calling for tougher controls on terrorism, including nuclear threats.
It stressed the Security Council “call upon all States to become party, as a matter of urgency, to the
international counter-terrorism Conventions and Protocols whether or not they are party to regional
Conventions on the matter, and to give priority consideration to signing the International Convention for
the Suppression of Nuclear Terrorism. . .”

US President Bush pressed for the Security Council to approve the resolution that called upon all nations
to take steps to end the incitement of terrorist acts, and to commit countries to prosecute, and extradite,
anyone seeking fissile materials or the technology for nuclear devices.

In February last year, the Prime Minister’s Strategy Unit advised him in a report, Investing in Prevention—
An International Strategy to Manage Risks of Instability and Improve Crisis Response, in a section on the
threats from WMDs that:

“Dual use nuclear, chemical or biotech programmes, which have both civilian and military
applications, are a particular concern because they are more diYcult to detect. Leakage of WMD
technology, traYcking and further proliferation is facilitated by systemic corruption, the presence
of organised criminals and terrorists, poor governance, lack of territorial control and state failure,
all of which are associated with instability.” (www.strategy.gov.uk/downloads/work–areas/
countries–at–risk/report/index.htm)

In a later section (6.8.3) on the “Proliferation of Nuclear Technology”, the Strategy Unit authors point
out:

“On the one hand, developing or expanding civil nuclear energy programmes is one option to meet
increasing demands for energy, diversify national energy portfolios, increase energy security and
reduce greenhouse gas emissions. On the other hand, such technology can be used for weapons
creation . . .”

and they add:

“The tension embodied in the verification and peaceful use provisions of the Nuclear Non-
Proliferation Treaty (NPT) does not make for easy enforcement of its aims.”

This is true, and the problem was highlighted at the United Nations Global Summit in September 2005
by Mr Blair, when he bluntly stated in presenting the UK counter-terrorism resolution, that:

“The United Nations must strengthen its policy against non-proliferation; in particular, how to
allow nations to develop civil nuclear power but not nuclear weapons.”

Aside from the grammatical infelicity, by which the Prime Minister inadvertently appears to oppose non-
proliferation, in advocating a strengthened policy “against” it (!) , his support for the development of civil
nuclear technology again demonstrates a long standing disconnect, which at once backs commercial
exploitation of nuclear energy while seeking to control or indeed halt nuclear weapons proliferation.

These then are the current concerns in the international community over nuclear terrorism and security
threats. This submission now turns to how these specifically apply to the UK.

Nuclear Security in the United Kingdom

For a very helpful recent analysis of the nuclear security situation in the UK, I would direct the TISC to
two reports of the BNFL Stakeholder Dialogue (SHD), of which I was a participating member on both
firstly the Plutonium Working Group (PWG) and thereafter the Security Working Group (SWG)
respectively, over the past five years. The final reports of both Working Groups may be accessed via the web
site of the SHD coordinators, The Environment Council, at:

PWG: www.envcouncil.org.uk/docs/SWG%20Final%20Report.pdf (196 pages, published 31 March
2003)

SWG: www.envcouncil.org.uk/docs/SWG%20Final%20Report.pdf (145 pages, Published 10 December
2004)

The report of the Security Working Group summarised its

“. . .purpose and hope [as] to contribute to the improvement of the security of BNFL’s plant and
activities, including in particular the transport of nuclear material, by the production of a quality
review, using stakeholder dialogue, unique in this security context. The report is the fruit of rare
collaborative eVort on the part of a number of individuals from a variety of backgrounds with
many diVerences in outlook. Notwithstanding that such diVerences in view were so divergent that
in some instances they appeared to fully contradict each other, the group has produced what it
considers to be a constructive and forward looking contribution to the manner in which security
is provided for BNFL’s activities.”
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The 60 recommendations generated by the group were finally grouped in seven main categories as follows:

(1) Funding and resourcing security activities.

(2) Accountability and openness and transparency of information.

(3) Establishing a mechanism for stakeholder dialogue with regard to security issues.

(4) Governance and organisational arrangements with respect to OCNS.

(5) Mechanism for assessing threats (Design Basis Threat), the testing of security measures prescribed
by an assessment and forecast consequences of such threats if realised.

(6) Development and application of Security Hazard Indicator for assessment of security impact of
an activity or evaluate the cost benefit of a proposed security measure.

(7) National arrangements which fall into remit of government.

The Security Working Group collectively agreed that:

“The attitude of BNFL in undertaking to implement, or to lobby for implementation of the
recommendations where they lay outside their power (except where it disagrees significantly with
the measure and in any such event to give reasons for such disagreement), was helpful in creating
trust and enabling the process to move forward.”

A number of diVerences on some security issues which were addressed in the course of the study remain
unresolved, such as the manner of transportation of nuclear material, the risks arising from the conduct of
plutonium swaps and the degree which sensitive information on nuclear materials should be made available
to the public.

The SWG report in particular canvassed the diYculty of ensuring that existing licensed nuclear sites and
installations—and nuclear materials in-situ and in transit—can be properly secured. This present
submission examines further some of the issues canvassed in the SHD Security Working Group report.

Contractorisation and Security Controls

One issue looked at by the SHD SWG members was that of the vetting of site operating personnel and
drivers of vehicles transporting nuclear materials between licensed nuclear sites. It was argued by some
participants that the competitive contractorisation of the operational work of the Nuclear
Decommissioning Authority (NDA) will undermine the ability of the UK Government specialist nuclear
security controls quango, the OYce of Civil Nuclear Security (OCNS) to conduct proper vetting, as it will
increase the number and dispersal of those contractors needing to be vetted.

Here are some observations in respect security vetting from director of the OCNS in his 2004 annual
report:

“Para 37. The vetting system works reasonably eVectively, although it is unavoidably intrusive,
time-consuming and labour-intensive. We advise foreign agencies that vetting is an essential
component in nuclear security arrangements, in line with IAEA guidelines. There has been
pressure in recent years to cut back numbers being vetted, but the current terrorist threat has
brought about a prudent change of view.

“Para 38. It is sometimes claimed that a single government vetting agency could achieve greater
eYciency. I doubt this. Our IOs are based close to nuclear sites. OCNS vetting staV are familiar
with conditions within the industry, the hazardous nature of nuclear and radioactive material, and
the work undertaken. If these close links were ever broken, the discernment of those undertaking
interviews and record checks, and the understanding informing the decision-making process,
would be lost.

“Para 39. The policy and practice of national security vetting gives full regard to the requirements
of the Data Protection Act, the Freedom of Information Act, the Human Rights Act, race relations
and other relevant legislation. Where appropriate, vetting information is exempt from disclosure.
However, we are encountering some reluctance by employers and others interviewed to provide
candid references. Despite assurances to the contrary, some worry that their identities might be
disclosed on appeal and their organisations sued for defamation. I have drawn the issue to the
attention of Cabinet OYce oYcials. I have also suggested that an interdepartmental committee of
vetting authorities should be re-established, to provide a forum for a regular exchange of views
and the formulation of advice for central government.

Companies with sensitive government contracts (List X firms) already have such a body in the
Defence Industries Security Association (DISA).”

(The full OCNS third annual report is available at: www.dti.gov.uk/energy/nuclear/safety/
dcns–report3.pdf)

The Fourth Annual Report to the Energy Minister from the Director of Civil Nuclear Security on “The
State of Security in the Civil Nuclear Industry,” covering the year to March 2005 was released in July 2005,
and may be examined on: www.dti.gov.uk/energy/nuclear/safety/dcns–report4.pdf.



3448451051 Page Type [E] 18-12-06 20:24:27 Pag Table: COENEW PPSysB Unit: PAG1

Ev 128 Trade and Industry Committee: Evidence

The 2005 report informs the minister (para 14):

“As part of a continuing programme of work since the terrorist attacks in the USA in September
2001, OCNS is reviewing, with the Nuclear Installations Inspectorate (NII) and the operators’ own
specialists, the security and safety measures in place to protect Vital Areas at nuclear sites,
including generating stations. Vital Areas contain equipment, systems or devices, the failure of
which could have serious consequences for the secure and safe operation of a nuclear site.”

It concludes:

“The programme of work is making good progress and has so far confirmed significant
redundancy in all assessed systems.”

But on security vetting it states (para 16d):

“I require all individuals, both police and industry employees, who have access to facilities holding
Category I nuclear material to be subject to Developed Vetting (DV) security clearance. In order
to maintain his operational flexibility, the Chief Constable’s Vetting Policy for the UKAEAC
demanded that all UKAEAC OYcers should be DV, even though a proportion did not come
within my definition of requirement.

With the expansion of the UKAEAC/CNC through Extended Deployment and in recognition
both of the significant costs of the DV process and of OCNS’ finite resources available for vetting,
I welcome the Chief Constable’s decision to modify his policy to allow OYcers not employed on
Category I nuclear sites or escort duties to be Security Cleared (SC), the level below DV. This
variation will achieve significant cost savings for CNPA, ease the administrative burden for OCNS
and make OYcers available for front line duty faster. I have matched the Chief Constable’s
initiative with some well-defined guidance, giving him a commitment to ‘fast-track’ clearances to
DV from SC should operational circumstances dictate the need.”

And adds at paragraphs 34–39:

“OCNS provides a personnel vetting service which conforms to the requirements of
Regulations 9, 17(3) and 22(3) of NISR (Nuclear Installations Security Regulations) 03, and
which is applied to all permanent employees and contractors working in the civil nuclear
industry. Clearances commensurate with the level of access to nuclear material and sensitive
nuclear information are granted to individuals and such clearances conform to national
definitions, requirements and procedures.

OCNS revalidate clearances at regular intervals according to the level granted and consider
Appeals against decisions.

35. In the year 1 April 2004 to 31 March 2005, OCNS issued a total of 12,587 clearances, of which
11,447 were for individuals who had not been vetted previously and the remaining 1,140 were
revalidations. The vast majority of the RMB 5 July 2005 12 new cases, 10,112, were for the lowest
level of clearance, the Enhanced Basic Check (BC!), which allows unescorted access to a site. The
balance of 1,335 cases represents the higher levels of clearance (Developed Vetting (DV), Security
Check (SC) and the Counter Terrorist Check (CTC)) which permit access to sensitive areas of a
site or access to more sensitive nuclear information. The detail is shown at Table 1 below, which
includes totals recorded for 2002–03 and 2003–04 for comparison.

Table 1

SECURITY VETTING CLEARANCES GRANTED BY OCNS

Clearance Levels New Cases Revalidations

2002–03 2003–04 2004–05 2004–05
Developed Vetting 312 435 471 279
Security Checks 753 921 863 47
Counter Terrorist Check 22 23 1 0
Enhanced Basic Check 8,381 7,742 10,112 814
TOTALS 9,468 9,121 11,447 1,140

36. The figures confirm the trends identified in previous years which show a steady annual increase
in the numbers of individuals requesting clearance. Although no one has been permitted to work
on a nuclear site without the appropriate clearance or escort, absorbing the increase in tasking has
been a significant challenge; OCNS has had mixed success in meeting it. Against a background of
staV shortages created by retirements on the one hand and a recruitment moratorium during a
major DTI downsizing exercise on the other, OCNS productivity has continued to improve from
an already high base as a result of better working practices and a focused commitment by staV on
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the task. In spite of this, a backlog of cases built up in the last two quarters of 2004 which has yet
to be addressed. At the end of the reporting period, the backlog (including arrears in revalidation
cases) stood at 666 DV, 687 SC and 1,600 BC!.

37. Details of the numbers of revalidation cases processed in 2004–05 are shown in Table 2 with
totals for 2002–03 and 2003–04 included for comparison.

Table 2

REVALIDATION OF SECURITY VETTING CLEARANCES

Revalidations
Clearance Levels 2002–03 2003–04 2004–05

Developed Vetting (DV) 163 186 279
Security Checks (SC) 51 101 47
Counter Terrorist 0 0 0
Checks (CTC)
Enhanced Basic Checks 2,552 3,059 814*
(BC!)

TOTALS 2,766 3,346 1,140

* Figure reflects policy change to treat BC! revalidations as new cases.

38. Although the figures in Tables 1 and 2 demonstrate the achievements of the OCNS Vetting
Branch, one of my highest priorities now is to clear the backlog of vetting cases. The practical eVect
of the backlog on the industry amounts to delays in confirming recruitment of prospective
employees or engagement of contractors, with the concomitant risk of losing them to other
employment, and additional costs accruing from the need to escort individuals who do not hold
the necessary clearance. In an industry where margins are so tight, this is a burden which must
be reduced.

39. I have recruited new staV to replace those who have retired and they are now coming on line.
We continue to question how we manage the vetting process to identify further productivity
increases and indeed, during the first quarter of 2005, significant eYciencies were achieved by
treating BC! revalidations as new cases. I have also asked all those involved in the industry to
scrutinise carefully all vetting applications to ensure that clearances appropriate to individual
appointments are applied for. The Chief Constable, UKAEAC’s revision of his vetting policy
(Subparagraph 16d above) is an example of best practice and I want to extend such initiatives.
However, anecdotal evidence suggests that operators are requesting higher clearances than are
strictly necessary, and that contractors create headroom for themselves by asking for more
clearances than a project needs, and then employing individuals whose clearances arrive first. The
balance of what have become unnecessary applications remain in the system, clogging it up and
compounding delays.”

So, although overall the DG OCNS says he is satisfied, we would highlight his comment below on the
implications of backlogs in vetting, that should be explored with him, particularly in the context of both any
new build programme, and the expansion of between nuclear installations transports that will be inevitable
as the NDA begins to deliver its mission.

“The practical eVect of the backlog on the industry amounts to delays in confirming recruitment
of prospective employees or engagement of contractors, with the concomitant risk of losing them
to other employment, and additional costs accruing from the need to escort individuals who do
not hold the necessary clearance. In an industry where margins are so tight, this is a burden which
must be reduced.”

Security vetting concerns were confirmed when the then Cabinet oYce minister, Douglas Alexander told
the then Labour MP Llew Smith in July 2004 in a written answer that:

“The most recent periodic review of the Government’s personnel security system recommended
the creation of a new oYcial committee focussing on this area. That was accepted and that
committee will work to ensure the continued eVectiveness of personnel security policy and practice
throughout Government, and in those organisations with which Government works in
partnership.”

(Hansard, 21 July 2004 : Column 333W)

It is now known from papers released in February 2005, under the Freedom of Information Act, that in
the last year (2004–05) the OCNS had over forty cases of potential security breaches under the current
nuclear site management arrangements. (see: www.dti.gov.uk/about/foi/documents/ocns.pdf).
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The papers released under a FOIA request included the following information:

*OCNS carried out 129 pre-notified inspections in 2004. (These include the pre-notified inspections
covering the last quarter of the FY 2003–04 cited in the last Annual Report);

*OCNS has carried out 15 no-notice inspections since September 2003.

That OCNS does not know how many security passes were lost/stolen within the nuclear industry in the past
year OCNS states it is primarily interested in confirming that the sites have an eVective pass management
system as part of their security arrangements. This should include procedures for recording lost/stolen
passes, disabling their access where access is automated, and periodic redesign and re-issue;

*OCNS does not expect to receive reports of individual alarms etc where the cause has been investigated
and assessed as benign. Nor are companies required to report what are essentially maintenance matters
provided these have been dealt with promptly and have not significantly downgraded overall security
eVectiveness. We have interpreted your question broadly to mean anything out of the ordinary that the
Operators drew to our attention. Therefore, not all of the incidents reported to us and noted here are of
equal seriousness. None of the incidents involved theft of nuclear material or sabotage.

To address the question of what these involved, OCNS put security incidents into three broad categories:

1. Incidents that were responded to because they could indicate deliberate activity intended, for example,
to steal property (including nuclear material) or information, or commit sabotage. The figures below
subdivide this category into:

(a) incidents responded to immediately and resolved immediately;

(b) incidents responded to immediately and later resolved, and

(c) incidents responded to immediately that were deliberate attempts to by-pass security measures.

2. Security equipment or procedural failures identified by normal management arrangements or by
inspection/audit. Compensatory/corrective measures were taken to ensure maintenance of overall security
standards.

3. Failure of security leading to unacceptable or undesirable consequences.

[The numbers and description are gathered together in Annex 1 to the FOIA release]

A key part of the OCNS mission is to identify and characterize threats. This is how OCNS director
highlights “Threat Assessments” in the latest OCNS annual report:

“11. It is vital, given the potentially serious consequences of any criminal or malevolent activity
directed against civil nuclear sites or material, or proliferation sensitive technology, that security
measures are designed to counter realistic threats.

EVort must not be wasted on ineVective security precautions. Accurate, timely intelligence is
essential. Information on the methods, capabilities and intentions of terrorist groups and other
potential adversaries enables security measures to be put in rarely specific enough to identify in
advance when and where attacks might take place, intelligence reporting often does indicate when
the threat has increased, to enable contingency measures to be activated in response, such as extra
patrols or searching. Intelligence may also indicate when more labour-intensive security measures
can be scaled back, to avoid over-extending staV and undermining morale.

12. I am pleased to record that the provision of intelligence has improved markedly over the past
six years. When I took over as Director, little intelligence was received, due to DCNSy’s
anomalous position within the UKAEA, as well as resource problems inhibiting liaison. To begin
with, I had to rely on personal contacts to overcome these diYculties. The transfer to the
Department and the provision of additional staV has remedied these deficiencies. We now receive
all relevant intelligence, not just about nuclear, radiological and related threats (CBRN), but also
providing a broader context. Most reports are sent to OCNS electronically via an encrypted data
link. We are consulted by the intelligence agencies about our particular intelligence requirements
and our advice is sought about the interpretation to be drawn from raw material. We are also able
to provide digests and threat assessments to the operating companies, based on this material, for
circulation to Board members, security managers, contractors and members of staV.

13. The decision by the Government, which I mentioned in last year’s report, to establish the Joint
Terrorism Analysis Centre (JTAC)4 has, as expected, substantially enhanced the quality, scope
and focus of intelligence reporting on the terrorist threat.

JTAC has developed remarkably quickly into a most eVective organisation. I am a member of the
JTAC Oversight Board and OCNS functions as a participating organisation. As well as receiving
intelligence, we provide JTAC with insights into nuclear security issues to aid reporting on these
topics. This year, JTAC staV have received briefings from OCNS and attended training courses
with managers from the operating companies. Visits to nuclear sites are being arranged. However,
to derive full advantage from this link with JTAC, one of our two INFOSEC Inspectors is having
to devote much of his time to the work, reading and disseminating material received and liaising
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with JTAC analysts based in London. For this reason, we aim to recruit a third INFOSEC
Inspector to support both functions. Other, larger participating agencies provide teams of analysts
to JTAC on secondment.

14. I mentioned in my previous reports the procedures we use to assess medium term security
threats, incorporated in a key planning document known as the Design Basis Threat (DBT). The
document is based on the intelligence we receive about the motives, intentions and capabilities of
terrorist groups and other potential adversaries.

It is designed to provide a definitive statement of the possible scale and methods of attack that
could be faced at civil nuclear sites, or when nuclear material is being transported. The DBT also
takes account of the availability of countermeasures and contingency arrangements provided by
the police, the MOD and other agencies. It makes clear which forms of possible attack the nuclear
operating companies are expected to guard against, which types of attack remain the responsibility
of the Government and whether, in the latter case, the companies are required to take mitigating
or preventative measures.

15. The DBT provides the basis for the design, implementation and management of security
measures by the civil nuclear companies. It is also used by OCNS to develop or revise model
security standards and guidance, evaluate site, transport and computer security plans prepared by
the operators, and to monitor compliance. The companies subject to regulation have supported
this approach because it provides a clear, rational basis for security planning, resource
management and quality control.

Furthermore, the approach is regarded by the IAEA as best practice and has been adopted by
other foreign regulatory authorities.”

He ends stating:

“For security reasons, the DBT is classified SECRET and no further details can be published.”

A 140-page study prepared for MPs and Peers by the Parliamentary OYce of Science and Technology
(POST), published in July 2004, on “Assessing the risk of terrorist attacks on nuclear facilities,” carries a
short section (4.5) on the UK DBT. It states:

“The Design Basis Threat

OYcial information on the potential scale and methods of terrorist attack at civilian nuclear
facilities is contained within a document known as the Design Basis Threat (DBT) as
recommended by the IAEA (Box 3-2). The contents of the DBT, drawn up by OCNS, are secret,
although OCNS mentions two possibilities which are now included: the possibility that terrorists
might use vehicles loaded with explosives to crash through perimeter defences, and the threat that
terrorists who were prepared to kill themselves or risk discovery might attempt to penetrate into
[certain sensitive areas inside sites] to detonate explosives.61 The DBT makes clear which forms of
possible attack the nuclear operating companies are expected to guard against and which remain
the responsibility of the government, and whether, in the latter case, companies are still required to
take mitigating or preventative measures.62 DiVerent countries publish varying amounts of detail
about the Design Basis Threat. There is more publicly available information on the US DBT than
most other countries. Some of these are listed in Box 4–1, to illustrate the kinds of attack
contemplated by authorities, although this provides no indication of the contents of the UK
DBT.”

The POST report is an excellent overview, insuYciently known to Parliamentarians. I would especially
recommend TISC invites its primary author, Dr Chandrika Nath, to provide oral evidence to explain, and
perhaps, update her findings.

It may also be instructive for TISC to look at how details of the UK DBT are classified, or otherwise,
elsewhere.

The United States Case

In the United States, following the terrorist events of September 11, 2001, a review of nuclear security
was conducted by the regulatory authorities. The following is part of the text of the Nuclear Regulatory
Commission (NRC) press release issued on September 21, 2001 under the headline:

“NRC Reacts to Terrorist Attacks”

The press release said:

“In light of the recent terrorist attacks, U.S. Nuclear Regulatory Commission oYcials and staV
have been working around the clock to ensure adequate protection of nuclear power plants and
nuclear fuel facilities. This has involved close coordination with the Federal Bureau of
Investigation, other intelligence and law enforcement agencies, NRC licensees, and military, state
and local authorities.
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Immediately after the attacks, the NRC advised nuclear power plants to go to the highest level of
security, which they promptly did. The NRC has advised its licensees to maintain heightened
security. The agency continues to monitor the situation, and is prepared to make any adjustments
to security measures as may be deemed appropriate.

In view of the recent unprecedented events, Chairman Richard A. Meserve, with the full support of
the Commission, has directed the staV to review the NRC’s security regulations and procedures.”

On 29 April 2003 the NRC announced changes being made in the DBT. The text read in part:

“The NRC, after extensive deliberation and interaction with stakeholders, has approved changes to the
design basis threat (DBT). The Commission believes that the DBT represents the largest reasonable threat
against which a regulated private guard force should be expected to defend under existing law . . . In
addition, the Commission has approved the issuance of two other Orders to nuclear plants . . . to further
enhance protection of public health and safety, as well as the common defense and security.

These Orders, in combination with the recently-issued Order in the area of access authorization, enhance
the already strong defense capability at these sites using three interdependent elements directed to best
protect the public, with the appropriate resources placed at the right places. These elements are:

The revised Design Basis Threat and associated defensive capabilities derived from previous measures
that the Commission directed; tighter work hour control and more robust training requirements for security
personnel, to increase their capability to respond to threats; and enhanced access authorization controls to
ensure all plant personnel with access to critical areas have had the most rigorous background checks
permitted by law.

The Order that imposes revisions to the Design Basis Threat requires power plants to implement
additional protective actions to protect against sabotage by terrorists and other adversaries. The details of
the design basis threat are safeguards information pursuant to Section 147 of the Atomic Energy Act and
will not be released to the public. This Order builds on the changes made by the Commission’s February 25,
2002 Order. The Commission believes that this DBT represents the largest reasonable threat against which
a regulated private security force should be expected to defend under existing law. (emphasis added) It was
arrived at after extensive deliberation and interaction with cleared stakeholders from other Federal agencies,
State governments and industry.

Under NRC regulations, power reactor licensees must ensure that the physical protection plan for each
site is designed and implemented to provide high assurance in defending against the DBT to ensure adequate
protection of public health and safety and common defense and security. Extensive changes in those physical
protection plans will now be made and submitted to NRC for approval.

The second Order describes additional measures related to security force personnel fitness for duty and
security force work hours. It is to ensure that excessive work hours do not challenge the ability of nuclear
power plant security forces to remain vigilant and eVectively perform their duties in protecting the plants.
The NRC developed this unclassified Order through a public process.

The third Order describes additional requirements related to the development and application of an
enhanced training and qualification program for armed security personnel at power reactor facilities. These
additional measures include security drills and exercises appropriate for the protective strategies and
capabilities required to protect the nuclear power plants against sabotage by an assaulting force. This Order
requires more frequent firearms training and qualification under a broader range of conditions consistent
with site-specific protective strategies. The details of the enhanced training requirements are safeguards
information, and will not be released to the public. As with the DBT Order, the Commission solicited
comments on a draft training Order from cleared stakeholders, including security personnel and took those
comments under consideration in reaching its final decision.

[As a matter of public fact, the Orders were challenged in the United States Court of Appeals for the
District of Columbia Circuit by the NGO, Public Citizen, Inc., and San Luis Obispo Mothers for Peace, in
a suit brought on 30 June 2003. The full text is on the NRC website at:

http://www.nrc.gov/reading-rm/doc-collections/news/2003/03-053.html]

The disclosures over the sensitivities and changes in the US—following its post “9/11” review—are the
subject of a special analysis by one of our authors, and are appended as Annex 1 to this submission. This
analysis clearly demonstrates that a sensible, detailed discussion on the DBT can be held in open session.

I would thus recommend TISC invites before them both the director and deputy director of the OCNS
to examine how they advise decision makers and ministers on the comparative risk from the hazards posed
by breaches of security at nuclear installations.

It is hard to comprehend how the US Nuclear Regulatory Commission has found it possible—post 9/11—
in their country, the United States, deeply wounded by the terrorist actions on their own soil, to put the
many details into the public domain on changes in the US DBT that still remain classified, and hence beyond
independent critical appraisal, in the UK.
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Some MPs have made eVorts to discover the background to the UK DBT. The then Energy minister Brian
Wilson told MPs in a written reply nearly four years ago:

“I cannot add to the information about the key planning document known as the design basis
threat (DBT) which the Director of the Civil Nuclear Security referred to in his recent annual
report on the ‘State of Security in the Civil Nuclear Industry and the EVectiveness of Security
Regulation’, placed in the Libraries of the House on 11 June 2002. The assessment is classified and
no further details can be published. The Director of Civil Nuclear Security assures himself that a
site operator’s ability to protect against the DBT is adequate and is tested.” (OYcial Report, 26
June 2002: Column 892W)

In July 2004, a question was put to the DTI energy minister on the DBT, asking which
organisations provided information used by the OYce for Civil Nuclear Security (OCNS) to
construct its design basis threat (DBT) for plants and operations of civil nuclear companies; and
whether the OCNS shares information on the United Kingdom DBT with its United States
counterpart?

The then Energy minister Stephen Timms replied:

“The Design Basis Threat is a planning tool that draws principally on assessments produced by
the Security Service and the Joint Terrorism Analysis Centre (JTAC), of which OCNS is a member.
OCNS discusses the processes involved in the production and use of a Design Basis Threat with
many member states of the International Atomic Energy Agency, including the United States, but
does not exchange analyses or conclusions that are protectively marked.” (OYcial Report, 16 July
2004: Column 1383W)

This is a matter we would recommend is explored further by the EAC.

BNFL MUF Problem Highlights Nuclear Materials Accountancy Difficulties

Another issue that is central to nuclear materials security is how reliable is the accountancy procedure?

In February 2005 BNFL admitted that nearly 30 kilogrammes of plutonium remained “unaccounted for”
in its annual nuclear materials stocktake. The Times newspaper reported it as its front page lead story.

The Whitehaven News, Sellafield’s local newspaper, in its 24 February 2005 edition reported a BNFL
spokesperson as saying that, in fact, the IAEA sets standards on these uncertainties “at 1% of the total
Sellafield throughput but the latest figures represent only around 0.5% of this.”

BNFL had issued a statement on 17 February which boldly stated in part:

“Euratom, the European regulator with responsibility for this issue, has accepted all inventories
as satisfactory”.

Further investigation demonstrated that this brief comment was not comprehensive, and hid an
unresolved problem, viz. that Euratom, the European Unions’ nuclear watchdog regulator, remained in
dispute with BNFL over the application of safeguards at Sellafield. Indeed, DTI energy minister Mike
O’Brien stated in a written parliamentary answer to MPs:

“BNFL and the [DTI] Safeguards OYce are currently in discussion with the European
Commission to resolve measurement issues that have been identified in certain aspects of nuclear
material accountancy at Sellafield.” (OYcial Report, 25 February 2005: Column 888W)

The important fact to recognise is not that the percentage uncertainty is less than 0.5%, but the actual
quantity of the plutonium—a potent nuclear explosive material—is around 30 kilogrammes. With the
IAEA’s “significant quantity” to trigger security concerns of this nuclear material being 8 kilogrammes, this
means that more than three times that (around 10 nuclear bombs worth) were not accounted for.

This problem is not one of safety, but security, safeguards and materials accountancy. 100,000
kilogrammes of reprocessed plutonium is currently stockpiled at Sellafield. The fact that such a large surplus
of this potent nuclear explosive remains without a long-term management solution remains an awkward
political problem for ministers. And it also puts the inability of BNFL, Sellafield’s operators, to account for
30 kilogrammes into context.

This incident was given a context in May 2005, when the Guardian newspaper (9 May) revealed that some
83 m3 of radioactive liquors, containing up to 200 kilogrammes of plutonium, had been leaking from a
section called the “feed clarification cell” inside Thorp, Sellafield’s most modern reprocessing plant,
operated by the British Nuclear Group (BNG), part of BNFL. The Nuclear Decommissioning authority,
owners of Thorp, subsequently issued a Media Statement on 27 May, recording it had taken receipt of an
internal report of the incident from the British Nuclear Group board of inquiry.

Indeed, the most stunning revelation in the oYcial report of the accident—“Board of Inquiry report into
the fractured pipe in the Feed Clarification Cell in Thorp”, BNFL, 26 May 2005—
(www.britishnucleargroup.com/pdf/2765 1.pdf ) prepared by the British Nuclear Group—a subsidiary of
BNFL—posted on its website at the end of June 2005 was embedded in paragraph 5.2 on page 9 of the 34
page document. It said: “This event has demonstrated that despite high quality construction, serious faults
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can occur within Thorp which breach primary containment. Given the history of such events so far, it seems
likely that there will remain a significant chance of further plant failures occurring in the future even with
comprehensive implementations of this report.” (emphasis added)

Astonishingly, the nuclear quango, the Nuclear Decommissioning Authority—Thorp’s owners—have
decided, despite this admission, to authorise the British Nuclear Group, Thorp’s operators, to re-open
Thorp, without reference to either ministers or Parliament. This would thus continue the longest running
scandal in the British nuclear industry.

The Energy Minister informed Parliament in written answer, issued in September 2005, that his
predecessor as the minister responsible, had first been informed of the leak on 21 April. (OYcial Report, 12
September 2005: Columns 2269–70W)

The Energy Minister had earlier informed Parliament in a written answer on 15 June what was known
about the accident, in that:

“the results of BNGSL’s investigation suggests that the pipe may have started to fail in August
2004 and that complete failure of the pipe may have occurred in mid-January 2005. Opportunities
such as cell sampling and level measurements were missed which would have shown that material
was escaping to secondary containment.”

(OYcial Report, 15 June 2005: Column 413W)

The Energy Minister revealed in his answer last September that:

“The special report (dated 10 May 2005) on this incident, as required under Article 14 of
Commission Regulation 302/2005, was forwarded to the Commission’s DG Transport and Energy
Directorate H by the UK Safeguards OYce on 13 May 2005. However, this oYcial notification
had been preceded by verbal notification to the Commission of accounting discrepancies in
THORP during a routine inspection on 29 March 2005. When it became clear that the
discrepancies were due to a leak, the Commission were informed on 21 April 2005. Further details
were provided to Commission inspectors on the Sellafield site during the week beginning 25
April 2005.”

He added that while there is no formal requirement to notify the International Atomic Energy Agency:
“the UK made a statement at the Board of Governor’s in Vienna during the week of 13 June 2005.
The UK Safeguards OYce has been kept informed of all related discussions between the British
Nuclear Group Sellafield Limited, including participating in a meeting held at the DG TREN
oYces in Luxembourg on 16 June 2005. (OYcial Report, 12 September 2005: Columns 2269–70W)

The final report of this accident makes for chilling reading, with its candid hair-raising account of how
major problems can occur in even relatively new nuclear plants handling nuclear materials I would thus
recommend to TISC to evaluate the implications of this report—not least because the BNL’s parent, BNFL,
is often touted as a possible future builder/operator of new nuclear power plants.

This was an accident that created environmental safety and potentially nuclear security problems. But
there assuredly are bigger nuclear terrorist threats. At the 7th Irish and UK Local Authorities Standing
Conference on Nuclear Hazards, held in Drogheda, County Louth, Ireland, held on 10–11 March 2005,
specialist consultant Dr Gordon Thompson, of the Institute for Resource and Security Studies, Cambridge,
Massachusetts presented a chilling paper on the theme: “Are Nuclear Installations Terrorist Targets?”

He pointed out that in the US the Government has published a design of a cruise-missile warhead intended
to penetrate rock or concrete. He reported that the warhead has a diameter of 71 cm, a length of 72 cm, and
a total mass of 410 kg; when tested in 2002, it created a hole of 25 cm diameter in tuV rock to a depth of
5.9 m; that one means of carrying such a device would be a general-aviation aircraft; and that a Beechcraft
King Air 90 will carry a payload of up to 990 kg at a speed of up to 460 km/hr; a used King Air 90 can be
purchased for US$0.4–1.0 million.

In other words, a viable platform of attack is well within the budgets of international terrorists. The
vulnerabilities are manifold: spent fuel stores, high activity radioactive waste liquor storage tanks; long-term
immobilised radioactive waste stores; and nuclear reactor containment at Magnox reactors.

Dr Thompson provided the following typologies of vulnerability:

Mode of Attack Characteristics Defenses at a US Plant

Commando-style attack — Could involve heavy weapons and Alarms, fences and lightly-
sophisticated tactics. armed guards, with oVsite

— Successful attack would require backup
substantial planning and resources.

Land-vehicle bomb — Readily obtainable. Vehicle barriers at entry
— Highly destructive if detonated at points to Protected Area

target.
Anti-tank missile — Readily obtainable. None if missile launched

— Highly destructive at point of impact. from oVsite
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Mode of Attack Characteristics Defenses at a US Plant

Commercial aircraft — More diYcult to obtain than pre-9/11. None
— Can destroy larger, softer targets.

Explosive-laden smaller — Readily obtainable. None
aircraft — Can destroy smaller, harder targets.
10-kilotonne nuclear weapon — DiYcult to obtain. None

— Assured destruction if detonated at
target.

[I record that it was Dr Thompson’s memorandum to another select committee of this House, the Defence
Select Committee, in January 2002, that led to that Committee making a recommendation that the terrorist
threat to nuclear installations be conducted by POST, resulting in the POST report to which reference was
made above. The TISC may find it useful to invite Dr Thompson, who has since been used as a security
consultant by the Committee on Radioactive Waste Management (CoRWM) on security challenges posed
by handling and transporting nuclear waste, to give further oral details on his concerns over insecurities at
UK nuclear installations.

Cyber Insecurity

Another vulnerabity of nuclear plants is cyber insecurity. An article by Kevin Poulsen, of Security Focus
(8 March 2005) reported that two companies that make digital systems for nuclear power plants have come
out against a US Government proposal that would attach cyber security standards to plant safety systems.

The 15-page proposal, introduced in December 2004 by the US Nuclear Regulatory Commission would
rewrite the NRC’s “Criteria for Use of Computers in Safety Systems of Nuclear Power Plants.” The current
version, written in 1996, is three pages long and makes no mention of security.

The plan expands existing reliability requirements for digital safety systems, and the article states:

“infuses security standards into every stage of a system’s lifecycle, from drawing board to
retirement.”

So far, industry reaction has been less than glowing. Capri Technology, a small California firm that builds
specialized systems and software for nuclear plants, calls the regulations “premature”, and says the proposal
could deter plant operators from installing new digital safety systems entirely.

“The NRC tries to promote the use of digital technology in the nuclear power industry on the one hand,
but then over-prescribes what is needed when a digital safety system is proposed,” wrote company president
William Petrick, in comments filed with the commission. An industry veteran, Petrick advocates
withdrawing the proposal until the NRC and industry experts can agree on a more eVective cyber
security strategy.

Framatone, a French company that develops and builds plants from the ground up, had a similar
response. The company argued in its comments that the NRC is painting with too broad a brush—for
example, by applying the same security standards to software running on a general purpose computer, and
to firmware embedded in a chip.

Cyber security “is suYciently important and complex to merit a more considered set of guidance,” the
French nuclear reactor builder, Framatone, has argued. “A significant joint eVort should be undertaken to
publish comprehensive cyber security guidance that covers present and planned uses of software in nuclear
plants,” the company asserts

And in 2004 the IAEA itself warned of growing international concern about the potential for cyber
attacks against nuclear facilities, and said it was finalizing new security guidelines of its own. No successful
targeted attacks against plants have been publicly reported, but in 2003 the “Slammer” worm penetrated a
private computer network at Ohio’s idled Davis-Besse nuclear plant and disabled a safety monitoring system
for nearly five hours. The worm entered the plant network through an interconnected contractor’s network,
bypassing Davis-Besse’s firewall.(http://www.theregister.co.uk/2005/03/08/nuclear–cyber–security/ )

I thus recommend that TISC invite before it suitable witnesses to explain the vulnerabilities posed by
cyber-threats to nuclear plants.

Parliamentary Scrutiny of Nuclear Security Issues

Several pointed questions have been raised in Parliament in the past year over nuclear security, including
concerns over potential threats to nuclear installations from aircraft.
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Defence minister Adam Ingram said in response to a question in April 2004 asking the Secretary of State
for Defence if he would list each near miss incident involving RAF aircraft and United Kingdom nuclear
installations reported to his Department in each year since 2000 that:

“Restricted areas for aircraft have existed around nuclear facilities for many years. In the
aftermath of 9/11 the Civil Aviation Authority (CAA) revisited this policy, issuing an amendment
to Article 85 of the Air Navigation Order, and now major nuclear installations have a restricted
area of two nautical mile radius.

The number of alleged breaches of restricted areas involving RAF aircraft and United Kingdom
nuclear installations reported to the Ministry of Defence in each year since 2000 is detailed in the
following table. The Ministry of Defence, Defence Flying Complaints Investigation Team carried
out investigations on each occasion and concluded that five of these were found to have infringed
restricted areas. I will shortly place copies of all reports of the investigations in the Library, with
all personal data redacted in accordance with the Data Protection Act 1998.”

Total number of Total confirmed Under
complaints breach investigation

2000 6 — —
2001 19 — —
2002 18 3 —
2003 11 1 —
2004 (up to 31 March 2004) 3 1 1

(OYcial Report, 27 April 2004: Column 874W)

Mr Ingram later told MPs that:

“Both Royal Air Force and United States Air Force aircraft operate with the same restrictions in
respect of overflights of nuclear installations and residential areas. Nuclear installations are to be
avoided by a radius of two nautical miles from a fixed centre-point or a height of 2,000 ft, by all
types of aircraft. In respect of “residential areas” we grant avoidances in the United Kingdom
military low-flying system to towns with a population of 10,000 or more, as well as everything
within certain major avoidance areas. Towns granted avoidances are to be overflown at not less
than 1,000 ft by helicopters, and not less than 2,000 ft by fixed wing aircraft. (OYcial Report, 25
May 2004: Column 1617W)

It is on the Parliametnary record from an earlier written answer to the now retired Labour MP Llew Smith
that a “near-hit” incident reported on 4 April 2002 concerning a helicopter landing in the grounds of the
BNFL nuclear installation at Berkeley, Gloucestershire. It turned out to be a Canadian military helicopter
on a joint military exercise. But what if it had been a group of international terrorists? The plant
management did not know.

It was reported in several newspapers (The Observer, Sunday Express) on 11 September 2005 that nuclear
sites would henceforth be routinely deployed to guard nuclear plants: “Armed police drafted in to protect
nuclear plants from terror attack,” was one headline.

Armed police have been introduced at two nuclear power stations in SuVolk, it was confirmed yesterday.
Civil Nuclear Constabulary oYcers have been drafted in to patrol. Security at the sites of BNG’s Sizewell
A and British Energy’s Sizewell B plants near Leiston has been reviewed, along with other plants throughout
the country, following both the 9/11 attacks and the London bombings in July. Sizewell B director Mark
Gorry revealed to a Sizewell stakeholders group meeting that the move was intended to boost confidence
and act as a deterrent. In January 2003, 30 Greenpeace campaigners scaled the dome containing the
pressurised water reactor at the Sizewell B plant. They said the protest was to highlight the station’s poor
security and vulnerability to attack.

I recommend that Greenpeace be invited along with oYcials from the British Nuclear Group and British
Energy to explore the current robustness of security at UK nuclear plants.

Independent Commentary on Nuclear Security Risks

The following disturbing statements were included in an exhibition hosted by BNFL at its Sellafield site,
prepared by the British Science Museum.

“A nuclear device could be the ultimate weapon for a terrorist, but fortunately, such devices are
very diYcult and expensive to build. Although the UK government does not allow plutonium from
civil nuclear reactors to be used in the UK’s nuclear weapons, some people are worried about
terrorists getting hold of plutonium illegally. By reprocessing and by transporting MOX fuel,
which contains plutonium, all over the world, we are increasing the risk of plutonium
proliferation.”
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“Some people believe that as reprocessing separates reactor-grade plutonium from spent fuel it
increases the terrorist risk and should therefore be stopped. Leaving the material as spent fuel is
often considered safer as it is less attractive to terrorists who would have to separate the plutonium
from the fuel themselves—a long and diYcult process. But terrorists could still use the spent fuel,
with out separating out the plutonium, to make a ‘dirty bomb’.”

“The Irish Government, environmental groups, and organisations opposed to nuclear
proliferation have all expressed opposition to the opening of the MOX fuel manufacturing plant
at Sellafield. The case put forward against MOX fuel manufacture includes, but is not confined to,
the risk of plutonium proliferation, the possibility of slightly increased radioactive discharges, and
economic arguments based upon the apparent lack of customer orders for the new fuel.”

“Civil nuclear plants have to meet certain national standards of security and design to protect them
against sabotage and terrorist attacks. But the attacks of 11 September 2001 forced many people
to reassess the lengths that terrorists might go to.”

“The high-level liquid waste that comes from reprocessing is stored in constantly cooled tanks at
Sellafield. These tanks represent one of the world’s most hazardous concentrations of long-lived
radioactive material and are, therefore, a prime terrorist target. An attack on these tanks, similar
to the one in New York in September 2001, could have extremely serious consequences for much
of the UK and Ireland.”

I found these observations alarming, but not alarmist, when I visited the exhibition at Sellafield. All of
these statements were to be found at the web site for Sparking Reaction at: www.sparkingreaction.com/
home.shtml. The web site, and exhibition, has now been closed.

I recommend representatives of the Science Museum be invited before TISC to give evidence on the basis
of these commentaries.

Gas Depletion: Earlier than Predicted?

Question 2:

This addresses one aspect of the “the implications of increasing dependence on gas imports,” as stressed
by the Secretary of State for Trade & Industry and energy minister as one of the key reasons underpinning
the need for an Energy Review.

Energy minister Malcolm Wicks told Parliament in a written answer in February this year that while the
2003 Energy White Paper did not specifically forecast the rate of depletion of UK gas, it did say that “it is . .
.likely that the UK will become a net importer of gas on an annual basis by around 2006” (paragraph 6.13).

He explained that this was “in line with the projections of outside analysts.”

For example, he added “Wood Mackenzie, in its August 2001 multi-client report entitled “Running Short
of Gas: The Outlook for UK and Irish Gas Markets”, had said “It is probable that the UK will become a
net importer of gas in either 2005 or 2006.” (OYcial Report, 7 February 2006: Column 1073–4W)

So it would seem to me to start asserting in 2006 that the UK is running out of gas earlier than the 2003
Energy White Paper predicted is inaccurate, and provides a misleading justification to hold an Energy
Review.

I recommend DTI ministers are invited to explain why they have done so.

Annex 1

Shortly after these Orders were issued, Joseph S. Mahaley, Director of the US Department of Energy’s
OYce of Security, testified before a session of the House of Representatives’ Subcommittee on National
Security, Emerging Threats, and International Relations of the Committee on Government Reform, held
on 24 June 2003.

He told the Representatives that the 2003 DOE Design Basis Threat Policy is predicated on the
information contained in the Defense Intelligence Agency, “Postulated Threat: to US Nuclear Weapons
Facilities and other Selected Strategic Facilities,” dated January 2003, also referred to as the Postulated
Threat Statement. The Postulated Threat Statement details relevant threat information about postulated
adversary team sizes, characteristics, capabilities and applicability to national security assets. The
Postulated Threat Statement is based on intelligence information detailing actual terrorist attacks and the
equipment and tactics utilized in the attacks, expert judgments regarding stated terrorist intentions and the
ability of the terrorist to execute the stated objectives, and postulated capabilities based on the latest
knowledge concerning terrorist activities.

Prior to the September 11, 2001, attacks in New York and Washington, the Department of Energy, in
August 2001, requested that the intelligence community prepare an update to the 1994 Postulated Threat
Statement. Although the 1994 Postulated Threat Statement was designed to be a 10-year document, we
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believed at that time that changes in international politics, emerging technologies and increases in worldwide
terrorism required a reassessment. The National Intelligence Coordinating Committee assigned the primary
responsibility for updating the Postulated Threat Statement to the Defense Intelligence Agency.

The events of September 11, 2001, delayed the Postulated Threat Statement update eVort due to
reallocation of critical assets. However, the requested Postulated Threat Statement update was fully
underway by January 2002. The primary entities collaborating on the revision to the Postulated Threat
Statement were: the Defense Intelligence Agency, the Department of the Navy, the Department of the Army,
the Department of the Air Force, the Nuclear Regulatory Commission, the Federal Bureau of Investigation,
the Central Intelligence Agency, and the Department of Energy.

The Department of Energy’s OYce of Security began revising the DOE Design Basis Threat Policy in
October 2001. Our work on the revised DOE Design Basis Threat Policy was carried out in parallel with the
work on the updated Postulated Threat Statement to reduce the amount of time that would be required to
issue a final DOE Design Basis Threat Policy upon completion of the Postulated Threat Statement. After
the release of the final Postulated Threat Statement in January 2003, we made final revisions to the
Departmental Design Basis Threat Policy. The Policy was then coordinated within the Department of
Energy, including the National Nuclear Security Administration. The revised Policy was approved by the
Deputy Secretary of Energy on 20 May 2003.

The new Design Basis Threat Policy will provide managers an improved threat policy document to plan,
resource, and execute vital safeguards and security programs. In addition to updated threat information,
the revised Design Basis Threat Policy includes a significant enhancement over prior policies—the use of the
“graded threat concept”. The graded threat concept considers and accounts for factors such as consequences
of a malevolent event, the attractiveness of the asset, the ability of an adversary to accomplish a given
objective with an asset, and the resources required by an adversary to accomplish a given objective.

The graded threat approach includes the establishment of “Threat Levels” for Departmental facilities and
associated “Protection Strategies” based on the assets located at a given facility. The Design Basis Threat
Policy separates “Threat Levels” into two distinct categories. One category of “Threat Levels” covers theft,
disruption of mission, and espionage and foreign intelligence collection, and the second category—of
“Sabotage Threat Levels”—covers radiological, chemical, and biological sabotage.

Five “Threat Levels” are established for theft, disruption of mission, and espionage and foreign
intelligence collection: Threat Level 1 (the highest)—for facilities that receive, use, process, store, transport,
or test Category IA assets (ie, nuclear weapons, nuclear test devices, or completed nuclear assemblies)
through Threat Level 5 (the lowest)—for facilities that are only required to maintain minimum safeguards
accountability or security operations (ie, small oYce activities, tenants in large oYce buildings, or small
isolated research or test facilities that do not possess quantities of special nuclear material).

Four “Sabotage Threat Levels” are established for radiological, chemical, and biological sabotage.
Sabotage Threat Level 1 (the highest) through Level 4 (the lowest) are set for facilities, buildings, or
operations that process, store or transport radiological, chemical, and biological materials by the degree to
which these materials, if dispersed, would result in acute dose eVects at the site boundary.

Immediately following the events of September 11, 2001, the Department implemented measures to
augment safeguards and security for the most critical Departmental assets. The recently revised Department
of Energy Design Basis Threat Policy incorporates those measures and, in some cases, sets a higher standard
for the protection of Departmental assets.

The revised Design Basis Threat Policy is eVective immediately and will be implemented over the next
several years. Actions to augment existing safeguards and security programs for those facilities and assets
that are considered the highest security policy will be undertaken as soon as practicable.”

No such detail of the British DBT has been placed before MPs by anyone in a position of authority to
know.

On the same day as this testimony, the US Government Accountability OYce issued a report entitled
“Nuclear Security: DOE Faces Security Challenges in the Post September 11, 2001, Environment, (GAO-
03-896TNI).

The GAO reviewed how eVectively the National Nuclear Security Administration (NNSA)—a separately
organized agency within US Department of Energy (DOE)—manages its safeguards and security
programme, including how it oversees contractor security operations. GAO also reviewed DOE and
NNSA’s response to the terrorist attacks of September 11, 2001. In this regard, GAO examined: DOE and
NNSA’s immediate response to September 11; DOE’s eVorts to develop a new design basis threat, a
classified document that identifies the potential size and capabilities of the terrorist forces that DOE and
NNSA sites must be prepared to defend against; and the challenges DOE and NNSA face in meeting the
requirements of the new design basis threat.

The USGAO was able to use unclassified material to provide three case studies of US military nuclear
installations or security regimes—at the Rocky Flats former nuclear warhead production plant, outside of
Denver, Colorado; the Technical Area-18 (TA-18) at the Los Alamos Nuclear Laboratory in New Mexico;
and the Transportation Security Division, which travels the United States interstate highways.
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To our knowledge, no analysis independent of the nuclear security regulator has been conducted of the
UK DBT, because the details of the DBT remain confidential. Here is one comment made by the USGAO
on the US DBT:

“The number and capabilities of the terrorists involved in the September 11 attacks rendered
obsolete DOE’s design basis threat, last issued in 1999. However, DOE’s eVort to develop and issue
a new design basis threat took almost two years; it was issued in May 2003. This eVort was slowed
by, among other things, disagreements over the size of the potential terrorist group that might
attack a DOE or NNSA facility. Successfully addressing the increased threats will take time and
resources, as well as new ways of doing business, sound management, and leadership. Currently,
DOE does not have a reliable estimate of the cost to fully protect DOE and NNSA facilities.”

Moreover, the US National Academy of Sciences was given a detailed assessment—in public session—
on the “Vulnerability of Spent Fuel Pools and the Design Basis Threat”, by Peter DH Stockton (a former
Special Assistant on nuclear security for US Energy Secretary Bill Richardson, now senior investigator for
the Project On Government Oversight [POGO]) on 10 May 2004.

He said on the Design Basis Threat (DBT):

“The Postulated Threat is a document created by the Defense Intelligence Agency—in conjunction
with the U.S. intelligence community. It indicates a significant threat against nuclear facilities in
terms of numbers of adversaries, lethality of weapons and size of truck bombs. This document
should be the basis for the size of the DBT.”

Amongst the proposals made by POGO, were some on a Possible Solution to Threat from Aircraft:

“Barrage balloons, similar to those used in World War II, lofted around the perimeter of a nuclear
plant site would likely divert an oncoming plane, and would not be prohibitively expensive.”

It is also on public record (TCNC Newsletter 3–4, July/August 2003) that a Workshop on Korea-USA
Design Basis Threat (DBT) was held at INTEC of KAERI in Daejeon from 30 June to 2 July 2003, in which
around 50 participants from MOST, KAERI, National Police Agency, KHNP, KEPCO, KNFC, KOPEC,
and other competent authorities participated.

The lecturers of the workshop were experts from the US Government’s Sandia National Laboratories
(SNL) in the US.

APPENDIX 36

Memorandum by The Micropower Council

The Micropower Council is pleased to respond to the Committee’s inquiry into the Government’s Energy
Review and, in particular, its investigation of the capacity of microgeneration to meet a substantial
proportion of UK electricity demand in the medium and long-term.

Our response to the Government’s Energy Review which provides further, more detailed, information on
the contribution micropower can make in meeting four of Government’s Energy White paper objectives,
including meeting future demand for electricity is attached.

Domestic scale micropower technologies have a major role to play:

— Reducing Emissions: x1MtC of annual carbon savings can be obtained by any of:

— 1m biomass-fired heating systems or heat pumps (one in every 26 homes);

— 6m gas-fired microCHP (one in every four homes);

— 7m (x1kW) micro-wind, (x1kW) PV or solar hot water (one in every three to four homes);

— Supply Security: 1GW new CCGT baseload power station’s electricity would be displaced by
any of:

— 1m biomass-fired heating systems or heat pumps (one in every 26 homes);

— 3m gas-fired microCHP (one in every eight to nine homes);

— 7m (x1kW) micro-wind, (x1kW) PV or solar hot water (one in every three to four homes);

— Home Heating: Fuel consumption, and therefore cost, is either eliminated or permanently lowered,
particularly when micropower technologies are combined with energy eYciency measures;

— Competitiveness: The use of micropower technologies:

— reduces both economic and energy waste leading to greater economic competitiveness; and

— enhances competition in the energy sector as the only real alternative to network-based, gas
and electricity supply.
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Micropower Technologies capture “hearts and minds”, resulting in behavioural change that reconnects
consumers with their use of energy and results in positive behaviour change:

“The most striking finding is the diVerence in ‘energy intelligence’ between mainstream households
with no micro-generation and those who have acquired the technologies passively . . . Having come
from a similar starting point, these new DIY energy generators exhibit in general a wholly new
grasp of energy issues and control over their energy use”.104

Micropower technologies replace low eYciency centrally produced electricity with high eYciency clean
power produced where it is needed without incurring excessive transportation losses; micro-heat
technologies displace the use of gas and other fossil fuels for heat production in the home and local
community.

The number of installations required to deliver the equivalent of a CCGT is well below the mid to long
term market potential for most of these technologies and no allowance has been made in the numbers quoted
above for technological developments that could lead to major performance enhancements in the future (in
particular the potential for fuel cells CHP technologies).

In addition, the total potential contribution from decentralised generation which includes
microgeneration in larger applications and community schemes is considerably greater.

A mass market capability cannot be delivered overnight; the rate at which micropower technologies are
installed and the eventual market size will be dependent on many factors including Government market
transformation policies, the removal of barriers to the development of small scale heat and power
technologies, and future movements in fuel prices.

Some indication of the potential market is given by a number of recently published studies:

— the SBGI’s updated projections for micro-chp (micro-CHP Updated projections SBGI)105—
indicates that this technology can take 30% share of the boiler replacement market by 2015 and
that 5.6 million homes could have microCHP installed by 2020;

— the EST study (Potential for microgeneration Study and analysis106) has been quoted as saying that
30–40% of the UK’s electricity demand could be met by microgeneration devices by 2050; and

— in a more ambitious and environmentally focussed scenario, the report on the 40% House (40%
house project report (Environmental Change Institute of Oxford University March 2005107))
suggests that there could be more than 50m low and zero carbon technologies providing heat and
hot water in the domestic market, under the “40% House” scenario, by 2050.108

Taken together these studies demonstrate that the market potential for micropower is very substantial.
Looking forward there are a number of factors that will facilitate its development in the mid to long term.

— The micropower industry is new and very diverse. Over the next five to 45 years there is the
potential for considerable innovation and for future micropower technologies to deliver even
higher eYciencies and fuel savings than can be delivered by current technologies.

— The industry is a long way from mass market production/installation and significant economies of
scale are available that should move them beyond niche market application to real alternatives to
conventional technologies accessible to everyone.

— The market itself is subject to major changes over this period. By 2050:

— almost all gas and electricity infrastructure will be replaced and should109 be better able to
accommodate decentralised power production;

— all existing power stations will be closed (and even some yet to be built will have closed by
then);

— there is the potential for major technological innovation in related areas that further facilitate
the eYcient deployment of microgeneration:

— Smart metering should be the norm aiding customer choice and, amongst other things,
allowing consumption to better aligned with production;

— improved power flow management;

— improved small scale storage capabilities could emerge (eg dc/battery application within
homes); and

— fuel availability and price movements will change the relative economics of diVerent
technologies over time.

104 Sustainable Consumption Roundtable seeing the light: the impact of microgeneration on the way we use energy. October 2005.
Available at: http://www.ncc.org.uk/responsibleconsumption/seeing light.pdf

105 http://www.sbgi.org.uk/index.php?fuseaction%sbgi.viewFile&id%8013060
106 http://www.dti.gov.uk/energy/consultations/pdfs/microgeneration-est-report.pdf
107 http://www.eci.ox.ac.uk/lowercf/40house.html<report
108 Table 7.2.
109 How quickly this happens will depend on how quickly an appropriate regulatory framework and correct investment

incentives for monopoly infrastructure providers are put in place.
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— The diversity of the industry means that diVerent technologies can be used in diVerent situations
and the industry should be able to respond very flexibly to any changes in the heat and power
market.

The nature of the market with bulk sales of small scale technologies also allows for smooth market build
up as new capability is added incrementally over time.

APPENDIX 37

Memorandum by National Grid

WINTER CONSULTATION 2006–07
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Base case supply and demand response 
assumptions

2005/06 Base Case 
Assumption

May 2006 Base Case 
for consultation 
purposes only

UKCS 269 (291 @ 92.5%) 240
Norway 33 (36 @ 92.5%) 48
IUK 42 (revised to 30) 35
BBL N/A 20
LNG 
imports 13 13

Total 357 356

 Average 1 in 10 Severe
Required 0.3 3.1 5.0
Potential CCGT 0.3 2.1 2.7
Non-CCGT 0.0 1.0 2.3

Required response and potential CCGT contribution

Base case

Gas Supply Uncertainty

Overview of supply-demand outlook to 2014/15 
(Indicative numbers)

Demand:
increasing from 100 to 120 bcm

Vesterled and Tampden
(FLAGS) ~23 bcm

Langeled 25 bcm
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UKCS:
decreasing from 80 to 25 bcm
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Potential UK annual gas supply capacity
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availability further
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Electricity Generation

Simulated generation profile for winter 2006/7
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Forecast Plant Margin
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GB clusters of new generation

No. of
Applications

GW

Cluster 1 163 13
Cluster 2 6 2.5

Cluster 3 8 8.0

Cluster 4 4 5.0

Cluster 5 5 4.0

1

2
3

4

5

Microgeneration: Impact on Power Flows in GB

Royal Commission for Environmental Protection 
2060 Scenarios

RCEP assumption

� Basic demand unchanged from 
2000

� Shift heat load to electricity

� Major renewables program

� Nuclear and/or carbon sequestration

Impact on transfer of electricity

� Much higher electricity demand, as 
all low grade heat served by electricity

� Demand served by large amount of 
nuclear, solar PV and wind

� Flows across network significantly 
higher than at present
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Extreme energy efficiency scenario

RCEP assumption
• Extreme energy efficiency 

•Heat – 66%, Elec –33%, 
Transport – 33%

• Renewables, no nuclear or base 
load fossil

Impact on electricity transfer
• Much lower demand than at present, 

due to energy efficiency

• However peak flows not 
substantially lower than at present

• Significantly higher exports from 
Scotland to transport wind

B4

B6

B7

B8

B9

B13

B15

Windy Winter Evening Peak Power 
Flow Pattern for Scenario 4
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Additional National Grid scenario – Extreme 
energy efficiency with high micro-CHP

Scenario
� RCEP scenarios assume relatively 

low level of domestic CHP
� Assumes 3 times the level of 

domestic CHP assumed by the RCEP

Impact on electricity transfer
� Even with such a high micro-CHP

assumption, significant flows across the 
network

� Flows still driven by large amount of 
wind generation in Scotland and the 
north
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Windy Winter Evening Peak Power Flow 
Pattern for Scenario 4A (High domestic CHP)
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APPENDIX 38

Memorandum by the Nuclear Industry Association

The Nuclear Industry Association (NIA) is the trade association and representative voice of Britain’s civil
nuclear industry. It represents over 120 companies including the operators of the nuclear power stations,
those engaged in decommissioning, waste management, nuclear liabilities management and all aspects of
the nuclear fuel cycle, nuclear equipment suppliers, engineering and construction firms, nuclear research
organisations, and legal, financial and consultancy companies. Among NIA’s members are the principal
nuclear power station operators—as well as companies engaged as contractors and manufacturers in the
forefront of nuclear technology.

In our submission to the Government’s Energy White Paper consultation in September 2002, the Nuclear
Industry Association (NIA) stated that:

“Britain’s energy market is at a cross roads where the path taken will aVect the entire economy
over the ensuing decades. Two key factors will influence the direction of energy policy—the
environment, in particular global warming, and the probability that the UK will soon become a
major energy importer. Set against this background is the need to replace a large tranche of existing
power stations as many older nuclear and coal stations reach the end of their economic lives . . .
The long lead times of most energy projects and systems means that it is vital that the White Paper
establishes a clear, predictable framework which allows energy industries and investors to plan
ahead and so ensure that the nation’s energy needs are met sustainably, securely and eYciently.”

Over three years later, those statements are still relevant and indeed have attained even greater pertinence.
In the intervening three years:

— Carbon emissions have risen due to increased coal use while the impacts of climate change have
become more apparent and the need for eVective action more urgent.

— The country has become a net importer of gas sooner than expected, and could be reliant on gas
imports for up to 70% of its electricity generation by 2020. Recent geopolitical developments,
particularly in Russia and the Middle East, have sharply increased the price of oil and gas and
highlighted the potential risks to the security and cost of the UK’s future energy supply.

— Investment in renewable sources of energy, even though boosted by the availability of Renewables
Obligation Certificates (ROCs), has been slow and renewables only account for 4% of the
generating mix, short of achieving the Government’s target of 10% by 2010.

— Volatility in the wholesale electricity market has brought investment in new conventional capacity
to a virtual standstill and the country still faces a “generation gap” in the next 10–15 years as the
existing coal and nuclear power stations are due for retirement. Around 30% of Britain’s electricity
generating plant will need to be replaced by 2020.

Against this background, there remains a compelling need to create the appropriate framework in which
the market can operate to deliver the Government’s objectives for secure, clean aVordable energy for the
long-term.

NIA welcomes the Government’s decision to review its energy policy and we are pleased to submit this
response to the Committee’s inquiry. In this response we will address the question relating to the issues of
new nuclear build. We will also provide additional information about the capability of the UK nuclear
supply chain to support potential new nuclear build derived from NIA’s report, “The UK capability to
deliver a new nuclear build programme” (March 2006).

The “Particular Considerations that Should Apply to Nuclear” New Build (Question 3 of the
Energy Review Consultation Document)

This response seeks to highlight the benefits of nuclear energy in terms of its contribution to diversity and
security of energy supply, and to the achievement of environmental objectives relating to the mitigation of
climate change. There is a compelling case for the UK to put itself on route to a secure, low carbon,
aVordable energy mix for the long term. Nuclear has a major role to play in that mix, but it can only do so
if steps are taken now towards replacing baseload capacity coming to the end of its life by and beyond 2015.
In response to this question we will concentrate on what needs to be done to retain the nuclear option so
that it can continue to provide those tangible benefits.

The timescale

Modern nuclear reactors take around five years to construct. However, it would take perhaps an
additional five years to get to the point where the industry could start construction. Thorough scrutiny of
prospective reactor designs and sites by the safety, environmental and security regulators is required before
investment decisions can be made. A suitable regulatory framework must be developed in order to allow
this to happen in a timely manner, and to avoid the lengthy delays that occurred, for example, in the planning
and approvals processes for Sizewell B which took 14 years in total from initial application to the generation
of electricity.
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Phase 0/Input for Phase 1

Phase 1

Phase 2

Phase 3

plant on stream

Licenses Issued/planning
consent received.

Investment decision made

Construction Contract
signed

Regulators’
endorsement

of site and design

Licensable design
selected

Revised energy
policy issued

3 years 2 years

5 years

The industry’s best estimate is that it would take about a decade to bring the first of a new generation of
nuclear stations on line.

Market reform

The private sector is fully capable of taking forward replacement nuclear build if there is an appropriate
arrangement for sharing risks and returns. However, these do not exist in the current energy market. A
number of actions are therefore required from Government if nuclear is to compete for investment with
other forms of generation.

These measures do not involve financial support and should also benefit other large-scale low carbon
technologies. Their adoption by Government would clearly not imply any commitment to go ahead with a
nuclear new build programme. Indeed it is not for Government to make such a commitment.

Clear Government statement that nuclear is an important strategic component of the UK’s energy policy

No investment in new nuclear (particularly funding for preconstruction activities) will be forthcoming
unless Government first confirms that nuclear is a politically acceptable option. Government needs to make
clear it sees nuclear as part of the generation mix in the UK’s long-term energy policy, and is prepared to
take the necessary steps to encourage investment in new build. Government also needs to provide direction
on the scope of any potential programme and the timescales required.

Review of the consents and approvals processes to ensure their eYcient, timely and predictable delivery of all
necessary regulatory clearances

Delivery of a new nuclear station to budget is crucially dependent on achieving the necessary timescales.
Under the current system the time taken in obtaining planning and regulatory approval has had a significant
impact on the costs of new capital projects. Government therefore needs to work with industry and
regulators to consider what improvements could be made to provide greater clarity on the scope and timing
of the regulatory process whilst maintaining its necessary integrity and robustness. The following options
could be considered:

— Integrating the delivery of consents and approvals. A regulatory process roadmap could set in
place the detailed logic of activities to secure all consents and approvals. Two important areas to
be covered are the planning and public inquiry process and nuclear safety licensing. Each
organisation involved needs to have clear accountability defined for eVective and timely decision
making in respect of regulatory consents and approvals and appropriate interfaces need to be set
up to achieve this.

— Initiating early regulatory design review to meet the ten-year programme and to preserve essential
skills in the regulators.

— Agreeing a process to pre-license reactor technology to facilitate eVective delivery of a standard
internationally proven design. This should provide assured “once only” review of the plant design
and ensure that there is low residual regulatory risk to programme and capital costs at the time of
plant order when the major funding commitment is made.

— Supporting the timely recruitment and development of regulatory resources to enable a
streamlined process to be followed. The appropriate regulators (NII, EA, SEPA and OCNS)
should be encouraged to plan for suYcient resources to be available in time to cope with the
substantial workload.
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Clear policy framework and strategic approach for long term radioactive waste management

The nuclear industry currently suVers from the absence of clear Government policy on waste
management. A common objection to replacement nuclear capacity is the lack of an agreed route for the
ultimate disposal of waste, and this aVects both public and investor confidence. Developments elsewhere
in the world—in, Finland Sweden, and the USA—indicate that publicly acceptable technical solutions are
available to deal with the problem. In the UK it is essential that a long-term policy on waste management
is established to provide confidence to investors about costs, and to the public that an acceptable solution
is available. The Committee on Radioactive Waste Management’s (CoRWM) recommendations on
management options, due to be delivered to government in July 2006, should contribute substantially
towards providing that degree of clarity and assurance, provided that government acts quickly to respond
to the committee’s findings.

It must be emphasised that the bulk of the UK’s inventory of intermediate and high level waste is part of
a “historical legacy” and is not an accurate indicator of future trends of material from civil nuclear electricity
generation. Replacement nuclear stations of world standard would generate significantly lower quantities
of waste per unit of electricity produced. For example, replacing the current nuclear fleet with light water
reactors (LWRs) would add only about one tenth of existing waste volumes for lifetime operation. The
establishment of the Nuclear Decommissioning Authority to deal with Britain’s historic legacy of nuclear
liabilities is a welcome sign of movement on this issue.

While the nuclear industry is able to manage all the technical aspects of spent fuel there is currently
insuYcient visibility on the long-term arrangement for dealing with the spent fuel from a new generation of
nuclear stations. Government needs to agree and implement a clear policy framework and strategic
approach for long-term radioactive waste management.

Financing waste management

The UK could adapt financial models that have been successfully implemented in other countries (such
as the USA, Sweden and Finland). Under this arrangement Government could set a waste disposal “levy”
or fee on the basis of nuclear power generated, and charge for this at the time of generation. To determine
this fee, the government would make assumptions about the waste disposal cost, when the cost would be
incurred, and the return realised on levy monies between the date of receipt and the date of incurring the cost.

Future costs and fund performance would be reviewed regularly to ensure that the levy remained
adequate, but if this were set in a prudent way at the outset then any changes would be marginal. The new
nuclear generators would therefore be paying a “fair rate” for their waste management but would have a
large measure of up-front certainty. Third party responsibility for packaged waste and fuel would be
assumed at an agreed time after reactor closures and would allow the third party full access to the fund at
that point in time.

By acting decisively to implement the sorts of measures recommended here the Government could
demonstrate their commitment to tackling some of the barriers to nuclear energy’s future contribution to
the transition towards a sustainable, low-carbon energy economy.

New reactor types

In the nearly thirty years since the UK last ordered a new nuclear reactor technology has advanced and
the reactor types currently available have many advantages over those built previously. These include:

— New, licensable designs, such as the Westinghouse AP 1000 and Areva’s European Pressurised
Water Reactor (EPR) are available now for introduction into the UK given the right conditions
for investment.

— Modular design features, coupled with the benefits of standardization and series build of these
reactors, would deliver significant construction and generating cost reductions and improved
competitiveness.

— Passive safety systems based on proven technology enhance the safety, and reduce the complexity
and cost of the new generation of reactors.

— New generation reactors produce less waste. Replacement of the UK’s entire existing nuclear
capacity with AP 1000 units, for example, would add only 10% to the country’s waste inventory
over a 40 year station lifetime.

— Nuclear fuel costs represent only a small proportion of overall costs, making nuclear less
vulnerable to fluctuations in fuel prices than fossil fuelled alternatives.

— New nuclear stations could be built adjacent to existing sites with secure and established grid
connections, reusing existing infrastructure and providing continuity of employment for a skilled
workforce.

For these reasons there is high confidence in the cost estimates for the new generation of reactors available
to the UK.
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The economics of new nuclear build

Electricity prices have risen significantly in the recent past, largely driven by the global rise in gas prices.
It has been shown that the overall generating costs of nuclear energy can be competitive with fossil-fired
generation if there are no artificial barriers, such as those currently posed by UK-specific planning risks.
Nuclear energy is consistently shown to be much cheaper than the leading renewable alternatives.

OECD analysis of power generating costs for diVerent technologies
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Projected costs of nuclear energy from diVerent studies

MIT PIU Chicago RAE DGEMP Finland OECD
(2003) (2002) (2004) (2004) (2003) (2003) (2005)

Generating cost 3.9–4.0 3.0–4.0 3.1–3.6 2.26–2.44 2.0 1.7 1.3–1.9 1.8–3.0
(p/ kWh)
Rates of return 11.5% 8% & 15% 12.5% 7.5% 8% 5% 5% 10%
Capital cost $2,000/ kW $2,000/ kW $1,500/ kW $2,000/ kW ƒ1,413/ kW ƒ1,900/ kW $1,000–$2,000/ kW

(£1,150/ kW) (£1,150/ kW) (£865/ kW) (£1,150/ kW) (£990/ kW) (£1,330/ kW) (£610–1,210/ kW)
Load Factor 85% 75–80% 85% (90% (90% (90% 85%
Economic life 15 yrs 20 yrs 15 yrs 25 & 40 yrs 35–50 yrs 40 yrs 40 yrs
Construction period 5 yrs Not identified 5–7 yrs 5 yrs 5 yrs 5 yrs 4–6 yrs

Nuclear energy is relatively insensitive to changes in the price of the raw uranium fuel, and provides an
element of stable cost generation in the generating portfolio, which is helpful in keeping overall prices to
consumers low. This contrasts with gas-fired generation, where the cost of raw gas can represent 60% or
more of the total generating cost and as we have seen is subject to volatility.

Does the UK have the capability to deliver a new build programme?

If the energy review were to conclude that new nuclear build is desirable, the UK nuclear supply chain
could deliver. A recent study by the NIA has shown that companies operating in the UK nuclear sector have
the capability to undertake up to 80% of new nuclear power station projects.

The specific conclusions of the NIA study are:

— Much of the engineering and construction work on a new nuclear power plant is not directly
nuclear related, but is similar to work being carried out by many companies on major projects
throughout the UK and worldwide.

— Advances in programme and project management, construction techniques, and innovative
financing arrangements have substantially improved the delivery of major projects in the UK,
including nuclear projects. These improvements are characterised by significant attention to the
integration and streamlining of preconstruction activities.

— The UK nuclear supply chain could currently supply over 70% of a new nuclear plant, and with
investment in resources and facilities, this proportion would be increased to over 80%. Contractors
would make those investments in facilities, and recruiting and training staV if they were confident
that a programme of several stations would proceed without undue delays.
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— These additional resources could be put in place within the period for project development,
planning and licensing (around five years). Even with additional investment in the UK supply
chain there would still be some specialised components that will require to be imported, for
example reactor pressure vessels.

— The requirement for civil engineering resources to build a new nuclear power station would
represent only a small proportion, around 2%–3%, of the national capability. Similarly,
mechanical and electrical resource requirements are only 4%–5% of the national capacity.
Competition for resources from other major projects should not be a problem (for example, any
new nuclear build would occur predominantly after construction for the 2012 Olympics).

— An assumed programme of five twin reactor power stations constructed over a period of 15–20
years should generate 64,000 man-years of work; a further 22,000 man-years of work would be
generated in the community through indirect jobs in the support sector.

— An established home market and close associations with international nuclear power station
vendors would give UK companies access to business opportunities in many countries around the
world where there is significant investment in new nuclear build.

“The Implications of Increasing Dependence on Gas Imports” (Question 2 of the Review)

Decisions taken now will aVect the security of Britain’s energy supply for decades to come. Until recently,
reliable electricity supplies in this country could be taken for granted: the UK benefited from a balanced and
diverse electricity sector, and the rapid shift towards gas powered generation plant in the 1990s was
underpinned by substantial domestic reserves of gas. However, as the UK becomes a significant net gas
importer our access to reliable and aVordable electricity could be severely compromised if we become over-
dependent on one fuel.

Dependency on gas imports

The consultation paper notes that imports could be meeting up to 40% of total gas energy demand by
2010 and 90% by 2020. Key sources of gas will in the short term include Norway (need to check when these
decline—the consultation paper suggests could last for decades) [sic] and in the longer term Russia, Africa
and the Middle East. Surface pipelines will pass over very long distances and through many countries en
route to the UK, raising concerns over the prospect of interruptions to the supply of gas to the UK,
highlighted by Russia’s decision to cut oV supplies of gas to Ukraine in the New Year.

Diversity in sources of gas supply, including the expected import of a substantial amount of liquefied
natural gas (LNG), and the construction of storage capacity, can help manage these risks. However, in the
case of LNG the UK will be competing with other countries which are poised to become LNG importers.
The recent diversion of UK bound tankers to the US following Hurricane Katrina shows that the market
cannot be relied upon to ensure security of supply.

More generally, diversity in gas supply cannot protect us against longer-term price movements in the
world gas market. Free commodity markets alone will not assure stable prices. The huge gas price increases
this winter demonstrate the potential risks.

The electricity generation mix

Decisions taken now will have a major impact on our future electricity supply. Our transition to a net gas
importer comes at a time when a great deal of generating capacity will be retiring from the electricity grid
and will need replacement. As the consultation paper recognises much of our coal and nuclear generating
capacity faces closure over the next two decades. Coal’s contribution to our electricity requirements could
shrink from 32% to around 15–20% over the next 10–15 years, with nuclear’s share in generation falling from
the current level of around 20% to just 7% by 2020 and even less shortly thereafter.

The UK will therefore need shortly to embark on an unprecedented investment programme to replace up
to 20 GW of generation capacity. Since power stations generally have significant lifetimes the fuel types
selected for this new build will have a major impact for many years, not only on the UK’s security of supply
but also on our ability to meet current and future climate change targets. The wrong decisions taken now
could lead to high and volatile electricity costs and conceivably to supply interruptions, causing major
damage to the economy over many decades.

Our existing energy framework will lead to further gas plant

Unless changes are made to energy policy and the current regulatory environment the retiring coal and
gas plant are likely to be replaced predominantly by CCGT stations. This is because, as Deloitte point out
in their report, 2020 Vision: meeting UK power generation objectives in 2020—a strategic insight (February
2006, p 21), “the private sector would build and operate the most eYcient plant available, irrespective of the
fuel supply, [or] environmental or market issues associated with each available technology . . . This would
imply further investment dominated by CCGT as the technology of choice . . .”
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Although there will also be some growth in renewables supported by the Renewables Obligation, this will
not fill the gap created by the closure of coal and nuclear stations, and the broader impact will be an even
greater reliance on imported gas. From the environmental perspective, since plant built now could still be
operational in 2050, the UK will also be locked into a high carbon economy for several decades.

Renewables contribution is important but limited

Renewables produce indigenous and low-carbon electricity and can help fill part of the gap. The
Government is right to encourage their development. However there are concerns over the diYculties in
accommodating intermittent renewables generation in a reliable electricity supply system if the amount of
renewables exceeds the 15% target set for 2015. Because the bulk of renewables over the next two decades
will be from wind power the generation provided will be intermittent, and any large-scale development will
require backup from fossil fired generation.

Looking to the future new coal (and gas) plant fitted with carbon capture and storage (CCS) could make
a contribution in providing carbon free generation. However the technology is as yet unproven and there
are legal and other issues to be resolved. Given its potential, eVorts should continue to develop this
technology to the point where a decision can be taken on its viability. However we are not currently at the
position where a decision could be taken to rely on CCS for meeting our future energy needs.

Nuclear is a secure and competitive energy source

Currently nuclear energy is the only proven, reliable, large-scale low carbon electricity supplier. Because
nuclear’s operating costs are much less dependent on fuel costs than either coal or gas plant it provides
enhanced security of supply. Uranium is plentiful and comes from politically stable countries and can be
stockpiled if necessary. As the energy review paper acknowledges reserves would last for around 50 years
at current levels of demand and consumption, with more available from decommissioned plant and
weapons. As demand for uranium increases the price is likely to rise, encouraging renewed interest in
uranium prospecting for further deposits of economic high grade ores.

Following the recent rise in electricity prices nuclear generation has become much more competitive—as
shown by British Energy’s dramatically increased profits over the past year. While gas prices are unlikely
to remain at their current historically high levels, informed commentators believe that increasing world
demand and the growth of the Chinese and Indian economies means they are unlikely to revert to the low
levels we have been used to. Against this background it is likely that, given the right market framework, new
nuclear would be competitive with fossil fuel generation. In terms of low carbon generation studies have
consistently shown that nuclear energy can be much cheaper than the leading renewable alternatives.

Barriers to nuclear development

That said there are a number of barriers to nuclear development and economics alone are insuYcient to
encourage investment in new plant. A number of planning and regulatory conditions will need to be met
before such investment will be forthcoming; these are set out in the response to the previous question. In
particular the current electricity market contains too many uncertainties to facilitate long-term investment
in projects that may take many years to produce positive cashflow. This applies equally to other large-scale
low carbon projects, and indeed wind power projects would not have progressed in the absence of support
from the Renewables Obligation.

The private sector can deliver new nuclear build, but only if the market framework provides more
predictability for investors. The current energy framework will not deliver the government’s Energy White
Paper objectives of cutting carbon emissions and maintaining competitive, diverse and reliable supplies.

What steps should the Government take to ensure reliable energy supplies?

Current Government policy is to allow the market to make decisions within the right regulatory
framework. But importantly the Energy White Paper also said that diverse sources, fuel types and trading
routes should be promoted to avoid the UK becoming too reliant on too few international sources of oil
and gas.

For the reasons outlined above the NIA believes that the UK needs a balanced energy mix including gas,
coal, renewables and nuclear. Replacing our existing nuclear stations with new ones will enable the UK to
maintain the current share of nuclear generated electricity in the energy mix, combating global warming and
providing the diversity we require to safeguard our future security.

If the Government wants to encourage investment it needs to consider introducing market mechanisms
to recognise the benefits of low carbon generating plant. The aim would be to create a market environment
that signals a clear commercial opportunity that would encourage investors to engage in the programme.
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Summary

In a world of rising demand for gas and increasing concerns about the eVects of climate change it makes
no sense to replace our retiring coal and nuclear stations with gas fired plant alone. The NIA believes that,
along with renewables and other low carbon sources, new nuclear plant have a major role to play in ensuring
that we have the balanced energy mix we need. Government should take the appropriate steps to create a
market framework which would enable nuclear and other low carbon projects to attract the necessary
investment.

The Capacity of Microgeneration to Meet a Substantial Proportion of UK Electricity Demand in
the Medium and Long-term

While the NIA are not experts in the field of microgeneration, many of our members are heavily involved
in microgeneration projects. NIA believe that microgeneration technologies in combination with improved
energy conservation, and a balanced mix of generation including low carbon sources supplied via the grid,
have an important role to play in ensuring security of supply and reducing our carbon emissions. However,
microgeneration alone will not solve the security of supply and greenhouse gas emission issues. In particular
it will not help in supplying large scale energy intensive industries. It also has to be recognised that small
scale generating technologies will require extensive adaptations to the grid infrastructure which will take a
considerable time and large scale investment to achieve.

March 2006

APPENDIX 39

First supplementary memorandum by the Nuclear Industry Association

Thank you for giving us the opportunity to present oral evidence to the Committee. During the session
the Committee asked us for some supplementary evidence which I am now enclosing.

As we said, when we appeared in front of you, the nuclear industry is not looking for any government
subsidies or guaranteed minimum prices. We are confident that new nuclear stations can be competitive with
any form of electricity generation and that the private sector can finance and build them.

In order to facilitate this the Government does need to set out a clear energy policy which indicates its
support for new nuclear build in order to give the financial markets confidence in government intentions.
It also needs to unequivocally commit to ensuring that there is a long term cost in the market for carbon
emissions as this is the most eYcient way to make serious inroads into our carbon emissions. This could be
done in a variety of ways, for example through emissions trading such as the current EU scheme (although
this scheme needs to set out its carbon cap levels over a much longer period in order to achieve its objectives)
or through carbon taxation or a combination of the two. A long term market for carbon would allow
companies to make rational investment decisions and would further incentivise development of renewables,
carbon capture and sequestration as well as nuclear.

We would also like to see reform of the planning and licensing system. One of the main reasons why
planning enquiries into major infrastructure project often take many years is that they repeatedly examine
national policy issues within the local enquiry. This process is ineYcient and causes costs and delays while
adding nothing to public scrutiny. In our view national energy policy should be debated at a national level
rather than in the context of a local enquiry. Similarly the licensing of generic reactor types should be
undertaken at a national level by the Nuclear Installations Inspectorate and consultation on this should be
undertaken at a national level. The local enquiry would then be left to deal with genuinely local issues such
as siting, appearance and the layout and safety of reactor systems that vary according to local conditions
(sea water cooling systems for instance). Such a reform of the planning process would be of benefit to all
infrastructure projects rather than just being nuclear specific.

We have enclosed copies of our studies into the UK supply chain’s capability to construct reactor systems
in the UK which show that UK industry can construct up to 70% of a new pressurised water reactor now
rising to 80% with investment.110 Also enclosed is a list of the range of university based courses for training
the future workforce for the industry111 as there was some interest in knowing what was being done to
maintain our skills base.

Chief Executive
Nuclear Industry Association

9 June 2006

110 Not printed.
111 Appendix 40.
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APPENDIX 40

Second supplementary memorandum by the Nuclear Industry Association

UNIVERSITY COURSES IN THE UK

The UK led the world in engineering the world’s first commercial nuclear power station—Calder Hall,
which started operation in the UK in 1957, and only closed in 2003.

As a consequence, British universities have been teaching in the field of nuclear science and engineering
for more than 50 years, and there are courses taught at many universities. These courses have developed to
meet the needs of today and deal with all aspects of nuclear energy and radioactivity, from nuclear reactors
to astrophysics, radiological protection and applications within medical and life sciences. British universities
also undertake both fundamental and applied research work on nuclear science and engineering topics, and
in many instances are amongst the world leaders.

The following universities oVer courses:

University of Birmingham

MSc Physics & Technology of Nuclear Reactors: Unique in the UK in providing training specifically for
careers in the nuclear industry.

http://www.ph.bham.ac.uk/prospective/postgrad/pgmsc.htm

MSc Medical and Radiation Physics: This course provides training for a broad range of careers involving
radiation including careers in the nuclear industry.

http://www.ph.bham.ac.uk/prospective/postgrad/pgmsc.htm

University of Cambridge

There is an introduction to nuclear engineering as part of the third year Engineering course paper G10
“Energy & Power Generation”. There is a module (C1) on “Nuclear Power Engineering” as part of the
fourth year Engineering course. More details on the website.

www.cam.ac.uk

www.eng.cam.ac.uk

City University, School of Engineering

MSc Energy, Environmental Technology and Economics accredited by the Energy Institute, has been
designed to develop skills in cost-eVective management of energy resources.

http://www.city.ac.uk/pgrad/00000253.htm

Imperial College

Nuclear Reactor Technology is a major option for fourth year undergraduate students in the Mechanical
Engineering Department. This includes practical experience at the last civil nuclear research reactor in the
UK. StaV have also provided introductory courses to both regulators and industry in the areas of reactor
physics, reactor operations and safety management, and are always willing to talk about new courses.

http://www.imperial.ac.uk/P346.htm

http://www.imperial-consultants.co.uk/subject.php?id%26

Lancaster University

MEng in Nuclear Engineering. Lancaster University has launched a new course to train new engineers to
design and decommission nuclear engineering systems. The course will provide a comprehensive education
in engineering focusing on the design and operation of facilities that enable electricity to be generated in
nuclear power stations.

http://www.engineering.lancs.ac.uk/undergraduate/nuclear engineering.asp

MSc in Safety Engineering. Two-year part-time modular masters course with nuclear industry specific
modules. For engineers currently working in safety related roles who wish to progress in their safety
engineering career in the nuclear industry.

http://www.engineering.lancs.ac.uk/home/index.asp
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University of Liverpool

A modular MSc in Radiometrics is oVered covering instrumentation and modelling. One week short
courses in various radiometric techniques are also oVered.

http://ns.ph.liv.ac.uk/MSc.html

University of Manchester

The University of Manchester is home for the new Dalton Nuclear Institute which was established to
implement the university’s intention to be the UK’s leading university in nuclear research and education and
one of the principal international players in this field. The Institute provides the focal point for the
University’s nuclear research activities and interacts with external bodies nationally and internationally.

There is strong growth in nuclear research funding at The University of Manchester, in particular through
the University Research Alliances (URA’s) with BNFL in the areas of radiochemistry and materials
performance. These URA’s represent an investment over the past five years of about £20 million from
industry, the Research Councils and the universities. Other current research themes include nuclear physics,
nuclear medicine, policy and regulation and fusion energy.

The University of Manchester will be at the forefront in research into decommissioning and radioactive
waste disposal where there is growing demand for innovation and technology transfer to support these
disciplines. A new EPSRC assisted chair in Decommissioning is being established. Other new research
themes will include Reactor Technology and Radiation Sciences.

The University of Manchester also oVers an unparalleled range of opportunities in postgraduate research
in the nuclear field, leading to awards such as MRes, MPhil, PhD & EngD.

Taught postgraduate programmes are oVered in nuclear and radiation physics, materials and
environmental impact.

The Dalton Nuclear Institute is coordinating a consortium of UK universities and research institutes to
address the UK’s nuclear skills shortage. The Nuclear Technology Education Consortium (NTEC) will
deliver an innovative MSc and CPD programme in Nuclear Science & Technology, receiving its first
students in September 2005.

http://www.eps.manchester.ac.uk/dalton/

University of Surrey

MSc courses in Radiation and Environmental Protection and in Medical Physics and undergraduate
courses in Physics and Nuclear Astrophysics all include some nuclear/radiation content.

http://www.ph.surrey.ac.uk

Scottish Universities Research & Reactor Centre

OVers undergraduate courses in reactor physics, environmental radioactivity and isotope geology;
postgraduate teaching and research in environmental geochemistry and radioactivity, isotope geology and
isotopes in biomedical and ecological processes.

http://www.physics.gla.ac.uk

http://nuclear.gla.ac.uk/

University of Dundee

The Centre for Energy, Petroleum and Mineral Law and Policy (CEPMLP) at the University of Dundee
has introduced UK’s first Master of Law in International and Comparative Nuclear Law.

The one-year full-time Masters degree course will focus on international and comparative law and
policies, regulatory frameworks and relationship between peaceful and non-peaceful use of nuclear energy
for civil and military purposes. The emphasis is on regulation of health and safety, the environment, civil
and state responsibility, international co-operation, and the nuclear fuel cycle.

http://www.cepmpl.org
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APPENDIX 41

Memorandum by the OYce for Civil Nuclear Security

Role

The OYce for Civil Nuclear Security (OCNS) is HMG’s security regulator for the civil nuclear industry.

OCNS regulates security arrangements for the protection of nuclear and radioactive material on civil
nuclear sites, nuclear transports and sensitive information under the Nuclear Industries Security
Regulations 2003 and related legislation.

Organisation

OCNS has been part of the Department of Trade and Industry (DTI) since October 2000. Previously it
had been the security branch of the United Kingdom Atomic Energy Authority (UKAEA).

OCNS has 42 staV, many of whom are specialists whose expertise has been acquired and developed either
in the security and intelligence services, the armed forces or the police.

The OCNS oYce is at the Harwell nuclear site near Oxford.

Funding

In FY 05/06, the OCNS budget was £2,400k, of which £2,300k was recovered from the industry. The
balance was paid by DTI to fund OCNS support to Government.

Regulatory Activity

There are four distinct, yet inter-related areas of competence:

— Site Security: Every nuclear site has an agreed Site Security Plan (SSP) detailing the physical
measures designed to protect a nuclear site and the nuclear material it holds. OCNS Inspectors
ensure compliance with the SSP and approve amendments, and conduct inspections as
appropriate.

— Information Security: OCNS Inspectors ensure that sensitive nuclear information is handled and
stored in accordance with HMG’s protective marking system for documents and electronic media.
Activity includes inspection and approval of physical and electronic measures to store, transmit
and retrieve sensitive nuclear information and also investigating any loss or compromise of such
information.

— Personnel Security: All those permanently employed in, or engaged on contract to, the civil nuclear
industry, are security cleared commensurate with their level of access to nuclear material. OCNS
provides this security vetting service, complying with national guidelines on standards, procedures
and appeals.

— Transport Security: OCNS regulates the movement of all civil nuclear material by road and rail
throughout the UK and worldwide when carried on UK-flagged vessels.

Civil Nuclear Constabulary

The Civil Nuclear Constabulary (CNC) provides an armed policing service at selected nuclear sites. Since
April 2005, the CNC has been administered by the Civil Nuclear Police Authority (CNPA), a Non
Departmental Public Body set up by the Energy Act 2004. OCNS lays down the security standards to be
followed by the CNC and the Director, OCNS, chairs the Standing Committee on Police Establishments
(SCOPE) which agrees operational police numbers and ranks.

International Activity

OCNS has a limited involvement in international nuclear business, designed to promote the UK’s
interests and to encourage best practice in nuclear matters. Bilateral exchanges occur with a number of
foreign nuclear regulatory bodies.

Notably, OCNS supports the International Atomic Energy Agency (IAEA) by providing experts for
various purposes, including the Nuclear Security Programme (the Deputy Director, OCNS, has recently led
International Physical Protection Advisory Service missions to Kazakhstan and Egypt) and workshops on
nuclear security projects.

OCNS supports the G8 Global Partnership, set up to address the nuclear, chemical and biological legacies
in the Former Soviet Union, particularly with advice on security for spent nuclear fuel and nuclear powered
ships in Murmansk.
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Intelligence

Director, OCNS, has formal links with the national intelligence services and has prompt access to material
relating to nuclear matters. Threat warnings and appropriate responses are disseminated to the industry
by OCNS.

Annual Report

Director, OCNS, reports annually in July to the Minister of State for Energy, Department of Trade and
Industry on the state of security in the civil nuclear industry and the eVectiveness of security regulation. The
Report is placed in the Libraries of both Houses.

APPENDIX 42

Memorandum by Ofgem

The OYce of Gas and Electricity Markets (Ofgem) welcomes the Committee’s inquiry associated with the
Government’s Energy Review.

Ofgem will be making a full submission to the Energy Review in April and we would welcome an
opportunity to brief the Committee on our views and ideas at that time. In the meantime, we are pleased to
summarise our position and to respond to the specific questions asked by the Committee in its present
inquiry.

Our principal objective is to protect the interests of present and future gas and electricity consumers,
where appropriate by promoting eVective competition. We also have important duties relating to
sustainable development, security of supply and protecting vulnerable customers.

Our approach of creating and sustaining competitive markets wherever appropriate, and eVective
regulation where necessary, for example with the monopoly pipeline and wires networks, has evolved
significantly over the last two decades. Our approach to both markets and networks will continue to evolve
to meet the new and diVerent challenges we will face in the 21st century.

— Competitive and open markets have created the climate to attract substantial investment
(£6 billion over the next three years) in new gas import pipelines, Liquefied Natural Gas (LNG)
terminals and major new gas storage facilities to maintain gas supplies as North Sea production
declines. These new facilities will deliver around 100 billion cubic metres (bcm)—capacity suYcient
to meet 90% of present gas demand.

— The competitive electricity generation market has delivered £14 billion of investment in 31 GW of
new plant since 1990 and maintained healthy margins of supply over demand to keep supplies
secure. Significant new investment is being made to prolong the life of our coal-fired plant with 7
GW of plant announcing it will fit Flue Gas Desulphurisation (FGD) to allow the plant to
continue to operate under new European rules on emissions from 2008—this will bring the total
to 18 GW of the 29 GW of coal-fired power stations currently in operation. Over 11 GW of
renewables are planned for 2010 and 7.5 GW of new gas plant has secured Section 36 consents and
could be commissioned within three years as other plant retires. The present margin of available
plant over demand is at 20%.

— Regulation has enabled substantial investment in energy networks with over £30 billion invested
over the last two decades. These regulatory arrangements have been flexible in accommodating
changing patterns of generation, for example enabling the £600 million upgrade to the Scottish
transmission network to allow renewable generators access to the network and the market. Recent
research by the Energy Savings Trust suggests that the networks are able to accommodate
substantial volumes of microgeneration but we are ready to look at ways of providing further
incentives for network operators if this proves necessary. The Electricity Distribution Price Contol
which Ofgem set for the 2005–10 period included incentive schemes and new connection charging
arrangements to facilitate the development of more localised distributed generation.

Ofgem is now working to set the 2007–11 electricity transmission and gas transportation price controls.
Here the companies are seeking approval for significant investment to renew ageing assets and to
accommodate new energy supplies such as renewable generation connections and gas import facilities. For
example some £6 billion is being sought for electricity transmission. We are proposing significant
innovations to allow network customers to signal the need for new capacity and to provide the companies
with more flexibility and stronger commercial incentives to respond to these signals from customer and build
new network capacity quickly and eYciently.

The context of the Government’s Energy Review provides an important opportunity to consider future
challenges and identify barriers to the delivery of reliable, secure and sustainable energy supplies. The
European Commission has an important role to play in making European markets more transparent and
competitive. UK energy prices are increasingly linked to prices on the continent as we begin to rely more
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on gas imports and given the important role of gas as a fuel for electricity generation. We have seconded
staV to the Commission and continue to work closely with them on their major inquiry into the eVectiveness
of competition in European energy markets. We are encouraged by their recent report that highlighted the
lack of eVective competition and their commitment to take forward competition law cases later this year to
tackle the problems preventing eVective competition.

The Committee’s inquiry invites contributions in three key areas:

(i) The particular considerations that should apply to nuclear new build

We have not studied the commercial viability of nuclear energy in detail but have analysed a range of
publicly available studies on the potential costs of new build. Based on the range of costs set out in these
studies it is clear that nuclear could have a role to play in helping to meet the challenge of reducing our
carbon emissions to tackle global warming. This will depend on the costs of nuclear relative to other
emerging or established technologies such as renewables and carbon capture and storage for gas- and coal-
fired generation.

We are aware that there are barriers that could prevent private investment in new nuclear build or
artificially raise the costs of new nuclear build. These issues could, if they are not tackled, distort investment
decisions on new generation technologies to meet the carbon challenge. These relate primarily to the
planning and safety licensing processes for new nuclear stations and the arrangements for handling nuclear
waste and decommissioning nuclear power stations. We look forward, therefore, to the report of the
Committee on Radioactive Waste Management (CoRWM) later this year. Tackling these barriers will allow
investors properly to assess the attractiveness of new nuclear build against other technologies.

(ii) The implications of increasing dependence on gas imports (Question 2 of the review)

The £6 billion of investment that is being made to bring substantial new gas supplies to Britain will deliver
diverse new supplies as the North Sea declines. We will be able to source gas from a range of countries and
suppliers including: Norway, the Netherlands, Russia, Algeria, Trinidad and Tobago, Qatar and Oman. We
will not be over-reliant on any single supplier, country or piece of infrastructure. The largest single piece of
infrastructure connecting us to the Norwegian gas supplies will only supply about 12.5% of peak winter
demand. The rapidly developing global market for LNG will also provide the UK with a flexible, reliable
and diverse source of gas supplies and allow the market to deal with any major supply shocks.

The market is also planning to invest in significant new gas storage capacity—if all the current projects
are delivered UK storage capacity will double by 2010. This will provide further protection and flexibility
to meet peak winter demands and to deal with any shocks to gas supplies. This winter has also shown the
“virtual storage” that is provided by the ability of gas fired power stations to run on distillate fuels and for
coal-fired generation to run at higher load factors when gas supplies are tight.

Competitive and transparent market arrangements in Europe will be crucial in helping to ensure that
supplies are delivered via these new import facilities.

(iii) The capacity of microgeneration to meet a substantial proportion of UK electricity demand in the medium
and long-term

Microgeneration technologies, now either under development or becoming increasingly available
commercially, will lead to more cases in which electricity is being produced in, and sometimes exported from,
domestic and small business premises. Last year, we launched a consultation to consider whether the current
regulatory arrangements created any barriers to the uptake of commercially viable microgeneration. We will
conclude that process this year and will, where necessary, make changes to that framework where barriers
exist. We are also setting up a regular forum for companies and organisations involved in microgeneration
so that they can inform us of any new or emerging regulatory issues.

As has already been signalled, the 2005 electricity distribution network price control made provision for
the development of these technologies with Innovation Funding Incentives, Registered Powered Zones and
connection charging.

Ofgem administers a range of environmental schemes on behalf of Government. Our goal is to ensure that
these operate eYciently and smoothly and that access to these schemes is open and eVective such that these
also contribute to the eVective operation of the market.

As we have previously indicated, Ofgem would be happy to provide further briefing on energy regulation.
In particular, Ofgem has recently commissioned research reviewing the costs of generation technologies and
considering scenarios for meeting carbon constraints within the UK energy sector. We will be using this
research to inform our response to the Energy Review and we would be happy to share with you the results
of this analysis, and our submission, in due course.



3448451062 Page Type [O] 18-12-06 20:24:27 Pag Table: COENEW PPSysB Unit: PAG1

Trade and Industry Committee: Evidence Ev 159

APPENDIX 43

First supplementary memorandum from the OYce of Gas and Electricity Markets (Ofgem)

1. Ofgem submitted written evidence to the Trade and Industry Committee inquiry, “The Government’s
Energy Review”, in March 2006. Following the announcement by the Committee that it is extending the
inquiry’s terms of reference to include “the implications of the increasing dependence on coal imports”, we
are pleased to provide further evidence.

2. Ofgem’s principal objective is to protect the interests of present and future gas and electricity
consumers, where appropriate by promoting eVective competition. We also have important duties relating
to sustainable development, security of supply and protecting vulnerable customers. Further details of
Ofgem’s approach can be found in our earlier written submission to the Committee, and in our submission
to the Government’s Energy Review consultation which can be found here: http://www.ofgem.gov.uk/temp/
ofgem/cache/cmsattach/15081 8206.pdf?wtfrom%/ofgem/whats-new/archive.jsp.

3. Coal currently represents 35% of the fuel used in electricity generation in Britain. This compares with
39% from gas, 20% from nuclear, 4% from renewables, and 2% from other sources.112

4. There has recently been a resurgence in commercial interest in coal as a fuel source for generation. This
is due to higher gas prices and to the UK becoming a net importer of gas. A number of companies have
recently announced plans to invest in Flue Gas Desulphurisation (FGD) equipment at existing coal fired
plants to allow them to continue to operate under the Large Combustible Plant Directive (LCPD). During
the course of the energy review, companies have also announced plans to invest in new, cleaner coal fired
plant utilising new technologies such as Integrated Gasification Combined Cycle (IGCC) and, potentially,
carbon capture and storage. More generation from coal has also resulted in increased emissions; generators
have therefore made purchases under the Emissions Trading Scheme (ETS).

5. The above developments suggest that coal is likely to continue to play an important role in the fuel
mix. (There is potential for its role to grow, depending on the development of renewables, microgeneration,
gas and possible investment in nuclear.) They also illustrate the way that participants tend to view the energy
market and react to price changes. If importing coal proves to be more expensive in the future, we would
expect to see other fuels play a bigger role in the generation fuel mix.

6. As domestic production of coal has declined, the worldwide market has helped to provide secure and
diverse supplies. Figures from the Department of Trade and Industry show that, in 1999, Britain imported
11,675 thousand tonnes of steam coal and 8,020 thousand tonnes of coking coal. In 2004, imports of steam
coal had risen to 29,614 thousand tonnes and imports of coking coal had fallen to 6,345 thousand tonnes.
The largest single source of our coal imports is South Africa (10,105 thousand tonnes). Other important
sources are Russia, Columbia, Australia, Indonesia and the United States. Britain’s exports of steam coal
were 434 thousand tonnes in 1999 and 440 thousand tonnes in 2004.113

7. It is for companies to decide how they source the coal required to meet demand. This may involve
importing more coal and/or entering into contracts to secure more UK coal. This is a commercial decision
for the generating companies to make based on the relative costs, quality, reliability and availability of coal,
import capacity and domestic rail capacity to move coal. Generators have in the past been willing to enter
into long contracts and to invest to increase import capacity. Gas fired generators have often entered into
long term contracts to secure their supplies. The situation has changed quite rapidly over the last 18 months
and so generators are likely to be actively considering how best to secure the coal supplies they need. As we
have shown in our energy review submission, the market values diversity and, in the same way that it has
entered into long term contracts for new gas infrastructure and supplies from a diverse range of sources, it
will do the same for coal to meet this need. But in the absence of any clear market failures it should be left
to the market to decide how and where to secure future supplies.

8. The Committee may also wish to examine planning issues associated with UK coal. We are aware of
arguments that the current planning and associated regulations for mining (both open cast and
underground) may be hindering the ability of UK coal to compete. These issues, however, are primarily for
Government and not for Ofgem.

9. If the Committee would like further information from Ofgem, we would be happy to provide
additional written or oral evidence.

112 Digest of UK Energy Statistics 2005.
113 http://www.dti.gov.uk/files/file17406.xls
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APPENDIX 44

Second supplementary memorandum by Ofgem
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APPENDIX 45

Memorandum by Professor Keith Palmer, Rothschild

Financing New Electricity Supply in the UK Market with Carbon Abatement Constraints

Objectives

— Lowest cost energy supply consistent with other objectives.

— Deliver environmental goals—carbon and other.

— Acceptable risk—security of supply and other risks.

— Timelines—supply increases to match rising demand and meet government carbon reduction
targets.

It is assumed that the objectives of energy policy are energy that is as cheap as possible consistent with
meeting our carbon abatement targets and security of supply concerns.

Electricity Supply Investment Decisions

What we need to know . . .

— Future electricity demand (UK, connected markets)

Fuel costs

— What will oil and gas prices be over next 30–40 years?

— How will coal prices change as oil/gas prices change?

Conversion costs

— What productivity “progress” is likely for “old” and “new” technologies?

— What is the cost of capital for diVerent technologies?
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Carbon costs

— What will be the cost to generators of emitting carbon over next 30–40 years?

Whatever the type of generation the cost of carbon abatement is a key issue. Carbon emitting technologies
have to pay an extra cost whose amount is a function of how much carbon they emit. Non-carbon emitting
technologies eg renewables and nuclear benefit in relative terms because they do not have to bear these costs.

Fossil fuel technologies require a judgment about the future cost of fuel ie gas, coal, oil etc. This is
inherently uncertain and adds to investor risk.

For nuclear there are low fuel price risks. For financiers the big risks for nuclear are the cost of capital
(primarily a function of the market risk) and how much of a premium non-carbon emitting technologies will
earn as a carbon premium.

Impact of Carbon Abatement Policies on Investment Decisions

EU Emissions Trading Scheme (ETS)

Marginal plant - medium
carbon emitting

Non-carbon emitting High carbon emitting

£/
M

W
h

Impact of carbon abatement policies on investment decisions

Carbon ‘premium’ determined by carbon abatement costs of 
marginal plant

Non-carbon emitting technologies capture carbon premium

EU Emissions Trading Scheme (ETS)

Electricity price with ETS costs

Electricity price –no ETS costs

— The EU Emissions Trading Scheme (ETS) raises the market price of electricity (the carbon
premium).

— The carbon price is a policy determined number reflecting the stringency of the carbon abatement
policies and other factors.

— The carbon premium in the UK electricity market is set by the carbon price and the amount of
carbon emitted by new combined cycle gas fired (CCGT) plant (see left bar of graph on slide 3).

— Non-carbon emitting technologies (eg renewables, nuclear etc) capture this carbon premium
because they do not emit carbon (see middle bar of graph on slide 3).

— High carbon emitters eg coal pay higher carbon abatement costs than CCGT plant, raising their
total costs.
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Expected Cost of New Electricity Supply

Gas fired CCGT is the least cost fossil fuel plant before accounting 
for carbon abatement costs
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— The three lines on the graph show the electricity price at which new CCGT plant is economic for
three oil price assumptions across a wide range of carbon prices.

— Data on the cost of new CCGT generation is widely available and very reliable other than the cost
of fuel and the future carbon price.

Expected Cost of New Energy Supply

Key determinant of nuclear cost is cost of capital

Cost of capital is function of ability to manage market risk
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Viable nuclear new build

— This is the same graph as slide 4 with the addition of the estimated cost of new nuclear shown as
a range from £30–37/MWh.

— The assumptions used to estimate the cost of nuclear were based on the following: a 1,200 MW
single unit “first of a kind in UK” plant using PWR Gen III! technology; 40 year life; 85% load
factor after two years at 80%; build period from construction start six years; costs built up from
separate review of planning and design costs, construction costs, non-fuel operating and
maintenance costs, front-end fuel costs, back-end fuel costs (waste disposal), decommissioning
costs and various economic and financial assumptions including investors’ required return on
capital. The derived price is the levelised price that generates the required return on investment
over the plant life. These base case assumptions are best characterised as relatively conservative.
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— In addition a range of sensitivity analyses were undertaken to take account of the uncertainties
around some of the assumptions. The range on the slide reflects this sensitivity analysis. The most
uncertainty surrounds planning and design costs, waste disposal costs, the construction period and
the cost of capital. Of these the first two are uncertain but have a limited impact on the economics
of nuclear because they are a relatively small proportion of total costs. The latter two are much
the most important in forming a view about the economic price.

— Similar estimates have been made taking account of the evidence that subsequent plants of the
same design tend to be cheaper than “first of a kind” plant. We assume a 5% saving in construction
costs for each doubling of capacity of the same type.

— The lines bounding the cost of nuclear are horizontal because nuclear bears no carbon abatement
costs ie the costs do not vary with the carbon price.

— The intersection of the nuclear cost lines with the CCGT lines indicate the crossover point where
nuclear is cheaper than CCGT after taking account of the costs of carbon abatement. For example,
if the oil price is $40/bbl over the life of the plant and the cost of nuclear is at the top end of the
indicated range then nuclear is cheaper if the carbon price exceeds about £28/tonne over the life
of the plant.

Expected Cost of New Electricity Supply

Offshore wind and marine renewables very expensive way of  
abating carbon

Expected cost of new electricity supply
Other carbon abatement technologies

CO2 price (£/te)

20

30

40

50

5 10 15 20 25 30 35 40 45 50 55 60 65 70

Lo
ng

 te
rm

 p
ow

er
 p

ric
e 

(£
/M

W
h) $40/bbl

$30/bbl
$20/bbl

Medium coal-
CCGT switching

Onshore
wind

Cos 
sequestration

Offshore 
wind

Viable nuclear new
build

— This is the same graph as slides 4 and 5 but also showing the carbon price ranges at which other
non-carbon emitting technologies are economic (ie earn an adequate return on capital when the
carbon premium is taken into account).

— For example, it shows that new onshore wind is competitive with CCGT when the carbon price is
in the range £20–30/tonne and carbon sequestration when the carbon price is in the range £30–50/
tonne whereas oVshore wind is only competitive with CCGT if the carbon price remains at around
£60–70/tonne. Marine technologies—many of which are much more expensive again at present—
would require even higher carbon prices than oVshore wind.

— The data on which the graph is based are derived from a review of the best available public sources
and work undertaken for Ofgem.

— A key observation is that nuclear is a much cheaper way of abating carbon than oVshore wind even
when very conservative assumptions are used.

Acceptable Risk For Public

— Many dimensions of risk.

— Security of supply risk (physical availability, price volatility).

— Nuclear accident risk.
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— Economic risk (uncompetitive energy users, energy poverty etc).

— Climate change risk.

— Need to adopt a portfolio approach to risk management and define “acceptable risk”—as has
always been done in electricity industry.

— Mostly to do with resilience and flexibility of supply side and retention of adequate “planning
margins”.

— Issue is whether market rules are compatible with retention of desired resilience and flexibility.

Every technology has risk but the key risks diVer with the technology.

A portfolio approach is the way forward—the question is the right balance between diVerent technologies
to meet all the objectives including “as cheap as possible” and security of supply.

Gas Dependence and Security of Supply

Gas dependence and security of supply

Gas remains at margin in all plausible energy futures

Electricity price dependent on international gas price

More coal/nuclear/wind will not reduce much the link between 
electricity and gas prices

Physical gas availability risks are low

Reducing dependence on CCGT by increasing supplyof expensive  
energy sources will raise cost of energy for consumers 

30%

70%

C
C
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T 
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— In all UK energy futures (with/without nuclear, renewables etc) the electricity price will be linked
to international gas prices.

— In fact there is broadly comparable gas price risk facing consumers whether or not a major new
build of nuclear occurs and whether the 20% of renewables target is met.

Timing Issues

— New nuclear capacity:

— Even if “go” in 2006 first output unlikely before 2015.

— Aggregate new nuclear capacity of 5,000 MW very challenging before 2016.

— Before 2013 key to CO2 reduction is more coal to gas switching. Coal is 2.3# more carbon
polluting than gas. Switching 60TWh coal to gas would reduce CO2 emissions by 35mte CO2

(%predicted 2010 target shortfall).

— Many proposed carbon abatement “solutions” either still in development phase and/or
uneconomic (carbon sequestration, marine renewables). Reliance on these solutions is very high
risk for carbon abatement targets.

New nuclear would replace old nuclear and not add net new capacity.

Key timing issue is whether it can be available in time for closure of old nuclear. Our estimate is that fastest
development would be first plant producing energy by 2015 and about 5,000 MW producing by 2016–17.
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Delivering the Desired Energy Future

Can the new supply be financed?

— “Shortage” of capital is not an issue.

— The issue is whether the energy and carbon markets (net of government policy interventions) oVer
investors an expected return commensurate with the risks (after risk management strategies).

— Cost and performance risks can and should remain entirely with the private sector.

— Two areas of concern:

— Whether NETA will deliver timely adequate new capacity.

— Whether the carbon market risks are manageable.

Plant cost and performance risks can and should be taken by private sector.

Key issue for financing is the future electricity price including the carbon premium.

Reducing the risk around the future electricity price including carbon premium thereby reducing the risk
premium in the cost of capital.

Is Electricity Market Fit for Purpose?

— Absence of buyers oVering long term contracts increases investor risk and therefore the cost of
capital.

— Will NETA give price signals to deliver suYcient timely new capacity? Is absence of capacity price
a problem?

— Integrated generation/supply companies best placed to manage the market risks.

— Renewable obligation mechanism further complicates the picture. If RO capacity not delivered is
there suYcient conventional capacity to meet peak demand?

— All these issues favour new CCGT because it can be installed quickly in “small lumps” and at low
capital cost per MW.

— Same issues increase risk and cost of capital of capital intensive technologies such as nuclear.

A particular issue for nuclear is the very long life of the plant and therefore price risk over the very
long term.

Managing this price risk is a diYcult problem.

The UK integrated generation and supply companies are best placed to manage this risk—likely to have
a key role if new nuclear proceeds.

Is the Carbon Market Fit for Purpose?

— Viability of almost all low carbon emitting technologies depend on a minimum “carbon premium”
over whole asset life.

— But carbon premium is:

— Determined by governments.

— Known for only a short period ahead.

— No mechanism currently exists to manage carbon price risk over medium and longer term:

— ETS.

— RO obligation.

— Investors in low carbon emitting technologies will be very slow to invest where viability can be
destroyed after capital is “sunk” by changes in government policy.

— Major impediment to investment in all carbon abatement technologies.

— Important reason why oVshore wind is developing slowly.

Key policy challenge is to reduce risk around future carbon price

Answer at present—a definite “No”.

ETS market is only set for a few years at a time and is highly volatile.

Need a mechanism to add certainty to the longer term carbon price. This is crucial for financing all non-
carbon emitting technologies in a carbon abatement world.
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Not a plea to help nuclear—viability of all non-carbon emitting technologies depends crucially on being
able to predict and manage the carbon premium in the electricity price (eg carbon sequestration and
oVshore wind).

There are mechanisms that could be put in place that do not involve a taxpayer subsidy or require
agreement of all EU countries to address this problem.

Some Propositions and Questions for Discussion

1. New nuclear is the lowest cost of the low carbon emitting technologies. OVshore wind is very much
more expensive and has high security of supply risks.

2. New coal-fired plant has no (significant) place in a low carbon energy future.

3. Will the electricity market as currently designed deliver the “right” amount of new capacity on a
timely basis??

4. Unless the “carbon price risk” issue is addressed, the default outcome will be lots more gas-fired
CCGTs and failure to meet the carbon reduction targets.

5. Unless “new” nuclear suYcient to replace closing “old” nuclear is built, it is very unlikely that the long
term carbon reduction targets can be met.

APPENDIX 46

Memorandum by the Royal Society for the Protection of Birds

Summary

1. The RSPB is Europe’s largest wildlife charity with over one million members. We manage one of the
largest conservation estates in the UK with 188 nature reserves, covering more than 127,000 hectares. The
RSPB is part of the BirdLife International partnership, a global alliance of independent national
conservation organisations working in more than 100 countries worldwide.

2. We consider that human-induced climate change poses the biggest long-term threat to global
biodiversity. A paper in Nature by a large group of scientists (including one from the RSPB) indicates that
in sample regions covering about 20% of the Earth’s land surface “15–37% of species in our sample of regions
and taxa will be ‘committed to extinction’ as a result of mid-range climate warming scenarios for 2050.”114

3. Indeed, papers presented at the scientific conference convened by DEFRA, at the Hadley Centre in
February 2005, indicated that the impacts of climate change on both people and wildlife are likely to be
worse than anticipated, and occur at lower levels of change than previously thought. These findings were
compounded by reports that cataclysmic events, such as melting of the Greenland ice sheet, the West
Antarctic ice sheets and turn-oV of the North Atlantic thermohaline circulation, appear more likely.
Furthermore, there was widespread agreement that the climate sensitivity is likely to be higher than
previously anticipated and that terrestrial sinks for carbon dioxide were likely to become sources at lower
temperatures.

4. Therefore, whilst we have supported the UK’s emissions reduction target for 2050, announced in the
2003 Energy White Paper, we are concerned that recent scientific evidence indicates that a more stringent
target may be needed. The UK may need to reduce emissions by as much as 80% by 2050. The Government’s
Energy Review should recognise this fact.

5. Whether the UK’s 2050 target is a 60% cut in carbon dioxide emissions by 2050 or more, the
anthropogenic greenhouse gas emissions that cause climate change need to be cut hard and rapidly and we
support policies and measures that do so. UK energy policy clearly has the central role in ensuring that we
cut emissions to the extent required by the science.

6. We welcomed the 2003 Energy White Paper, especially the fact that it placed mitigation of climate
change as the central objective of UK energy policy. The analysis behind, and reflected in, the 2003 White
Paper was thorough and gave a clear, well-researched view of the way forward to achieving the UK’s long
term target. Therefore, although we agree with the Government’s assertion in the 2006 Energy Review
consultation that some energy trends have changed since 2003, we think that most of these changes were
foreseen and dealt with by the 2003 Energy Review. We did not believe then that competition alone, either
in the UK or Europe, would deliver either low prices, or energy security, or adequate levels of carbon
reduction. On the contrary, it was clear then, and is demonstrated now, that competition would deliver the
“right” prices, which might spike very high, owing to energy insecurities caused by constraints or shocks on
both the supply and demand sides. Supply constraints were inevitable in a market context where price signals
are too weak, or rise too suddenly, to enable risk-averse actors to respond with the timely provision of new

114 Chris D Thomas et al, Extinction risk from climate change, Nature, 8 January 2004.
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generation plant or transmission infrastructure. Demand shocks were inevitable in a world undergoing
rapid economic growth, especially in China and India. At the same time, it was inevitable in a market where
carbon was priced only partially and in a rudimentary fashion, that carbon reductions of the levels needed
would not be achieved. Paradoxically, the recent, steep rises in fossil fuel prices partially correct this
situation, tending to lower carbon dioxide emissions.

7. Here we make some of the general points about the new consultation, its assumptions, and the way in
which we see energy policy developing. In general, our view is that, rather than adopting a radically diVerent
approach to achieving existing energy policy objectives, the UK should seek to strengthen the existing suite
of policies to make them more eVective. We believe that this view would be supported by full and objective
analysis of the environmental, social and economic evidence, of the kind that was conducted by the
Performance and Innovation Unit in preparation for the 2003 Energy White Paper, and which led to the
establishment of the current suite of policies. We are concerned that the timetable for the current Energy
Review will not allow for such analysis, and that it would be imprudent to consider changing policy
without it.

8. As a general point, the progressive strengthening of existing policies, rather than the introduction of
new support measures for particular technologies, will have the eVect not only of increasing energy eYciency
and the uptake of renewable technologies, but also of improving both strategic and operational energy
security. There is nothing so secure as not using energy in the first place. And for energy that must be used,
there is nothing more secure than supplies that are both indigenous and renewable.

Technology Prescription

9. The Energy Review consultation appears to suggest that the UK should be prescriptive about
supporting particular electricity generation technologies, notably nuclear power. This would be in contrast
to the Government’s general position that market mechanisms are the preferred type of policy instrument
and that markets should be framed so as give the most cost eVective, “technology-blind” solutions, as in the
case of the EU Emissions Trading Scheme (EU ETS). Indeed, the 2003 Energy White Paper put the EU
ETS at the heart of UK energy policy. In this context, we consider that deliberately singling out any specific
technology for special treatment, particularly if it is expensive and potentially dangerous, would be
unjustifiable, not just in economic terms but in broader policy terms too. For this and a number of other
reasons, we do not consider that new nuclear generation should be oVered special treatment by government.

10. In our opinion, the mix of generating technologies, and the balance of eVort between energy saving
and reduced-carbon generation, should be driven by the EU ETS (or other generalised policy instrument)
and by policies focused specifically on energy eYciency (eg the energy eYciency commitment) and renewable
energy (eg the Renewables Obligation). Indeed, because the EU ETS covers all large generating plant, it
should ultimately drive all generating technologies, including renewables, down the most economic low
carbon path. If particular technologies are cost competitive or nearly so, then the EU ETS should encourage
them. That is the point of the instrument.

11. We appreciate that currently, in the early life of the EU ETS and with a very lax cap on the traded
sector, the instrument is likely to encourage little carbon reduction. However, this a problem of policy
delivery, not of policy. The defect can be rectified by significantly tightening the cap in successive phases of
the scheme and perhaps by lengthening the duration of each phase, or at least flagging in advance the likely
allocations for successive phases, so as to give greater investment certainty, as has been done with the
Renewables Obligation. Renewables and energy eYciency policies could also be strengthened.

12. In the shorter term, before the EU ETS begins to have a large eVect, there might be a case for support
mechanisms to bring on groups of technologies, notably carbon capture and sequestration (CCS), just as
the Renewables Obligation is intended to promote a wide range of renewable technologies. We have not
been supportive of CCS, in part because we fear that money used to support the development and
deployment of such technologies would be diverted away from truly renewable technologies, potentially
slowing their development and deployment. Nevertheless, we appreciate that there could be a case for CCS
as an interim measure and that there might therefore be a need to support it.

13. We note, however, that the Intergovernmental Panel on Climate Change’s (IPCC) authoritative
report on CCS published late in 2005, estimates that “CCS systems begin to deploy at a significant level when
CO2 prices begin to reach approximately 25–30 US$/tCO2”. In this case, the EU ETS, even with its current
cap, should support CCS because the current EU allowance price is in this price range, at about ƒ27/tCO2.
In the next phase of the EU ETS, assuming the cap is tighter, CCS should be completely economically viable
and a large-scale support measure for it thus seems unnecessary, although limited support might be
appropriate. One means of providing such limited support might be that recommended by the House of
Commons Science & Technology Committee in February 2006 which proposed that: “Government makes
capture readiness a requirement for statutory licensing of all new fossil fuel plant. This would compel the
developer to demonstrate that consideration has been given in the planning and design of the plant to
facilitating subsequent addition of suitable carbon dioxide capture technology, as and when it becomes
available and economic”. This course of action has the advantage that it would not necessarily divert
resources away from renewable technologies.
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The Assumption of Increasing Demand

14. An underlying assumption in the Energy Review consultation appears to be that demand for energy
will rise inexorably if UK GDP continues to increase. Particularly given the ongoing shift in our economy
away from heavy industry and towards the commercial and service sectors, we see no good reason why
overall energy demand should necessarily grow in direct proportion to GDP, even with continuing growth
in living standards. Indeed, some parts of the consultation bear out this presumption, for example the
observation that energy consumption has increased by just 2% since 1997 despite a 21% increase in GDP.
At present, projections are based on underlying oil prices assumed at $20–$50/bbl. These ranges are clearly
in appropriate for scenarios extending to 2020 or beyond. Oil prices of at least $200/bbl must be considered.

15. In addition, we consider that demand-side management of energy could and should be employed to
reverse the forecast, increasing trend in energy consumption. We consider that the central tenet of any
energy policy aimed a limiting carbon dioxide emissions and maximising energy security at the lowest cost
should be the conservation of energy and the limitation of demand.

16. We note that although demand for energy has increased since 1990 this growth has been restricted to
two main sectors (transport and domestic) with a decline in industrial demand and a small increase in the
service sector. (see table below, from the 2006 updated energy projections) This data clearly indicates where
the main focus of demand management should be: the transport and domestic sectors.

ENERGY DEMAND BY SECTOR (MTOE) AND GROWTH IN ENERGY DEMAND SINCE 1990

Domestic Transport Services Industry

1990 41 49 19 38
1995 43 50 21 36
2000 47 55 22 33
2004 49 58 21 33
Change from 1990 19.6% 18.1% 8.0% "13.9%

Source: UK Energy and CO2 emission projections, Updated projections to 2010, DTI, February 2006.

Emissions from Transport

17. Although much of the Energy Review rightly focuses on electricity generation, one third of our energy
comes from oil, of which 70% is used for transport. Indeed, transport is the largest emissions sector (by end
user). It is the only sector that has grown consistently since 1990 and it is forecast to continue to grow, at
roughly 1% per year for road transport and between 5% and 6% for aviation, in spite of continuous and
significant improvements in aircraft energy eYciency. Any eVective longer-term energy policy must
therefore pay much more attention to transport. If we are to cut UK carbon dioxide emissions by 60%, or
more, by 2050 with little or no cut in transport-related emissions then other sectors, including electricity
generation, will need to cut their emissions to almost zero.

Carbon Budgets

18. Successive UK governments have set carbon reduction targets for individual policy instruments.
Currently, the government sets the targets for almost all instruments on the basis of projections. Emissions
or activities that give rise to them, such as energy use, are forecast and then an absolute amount is subtracted
from the projection. This is a fundamentally diVerent basis for target setting than that used to determine
our 20% national and 12.5% international targets, which are couched in terms of a percentage emission
reduction from a fixed level of emissions in a base year. In other words, science-based targets require
reductions to lower absolute levels of emissions, which is what matters for tackling climate change.

19. Whilst setting targets on the basis of projections has a number of practical, administrative
advantages, it also has a number of fundamental disadvantages. In particular, because it is determined in a
diVerent way, it does not necessarily deliver percentage emission reductions from a fixed baseline and it is
thus an unreliable way of meeting our overall national and international targets. Clearly, if projections are
revised upwards and the absolute emission reduction subtracted from them remain the same then neither
the percentage target cuts nor, therefore, the lower absolute levels of emissions will be met. This diYcultly
was highlighted recently in determining the UK’s first National Allocation Plan for the EU ETS when
projections were revised upwards twice in the traded sector, eventually leading to a much higher absolute
allocation (that will lead to more emissions) but which could rightly, if rather misleadingly, be claimed to
represent a bigger percentage reduction from business-as-usual emissions. Since, from the point of view of
tackling climate change, it is the absolute level of carbon emissions that counts, absolute deductions from
movable baselines are ineVective and misleading.
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20. An additional diYculty with employing projections as a basis for setting targets for particular policy
instruments is that they are inherently unreliable and subject to significant uncertainty, again making it hard
to determine their eVect upon percentage targets. Another diYculty with employing movable projections as
baselines is that it is quite simply impossible, even for experts, to communicate clearly about what has
happened or is likely to happen. Never in our experience has an environmental policy instrument created
more confusion than the first UK National Allocation Plan.

21. We therefore consider that it is essential for government to adopt a better means of setting both short
and long-term targets which gives much greater confidence in their being attained. In our view, the best way
of doing so would be to set absolute limits on the amount of carbon that can be released over a given period
of time, either by sector or for the economy as a whole, and to design policies to meet those targets (stay
within those limits).

22. To meet the overall EU target of staying below a two degrees Celsius mean global temperature rise,
it will be necessary to be on one of a limited number of emissions pathways that define a global carbon
budget. This concept should be extended downwards to regional and national levels. The budgets would be
informed by projections but not defined by them. They would be set on the basis of the target that, from a
scientific point of view, needs to be attained. For example, because UK emissions of carbon dioxide were
161.4 MtC in 1990, the UK budget for 2010 would be 129.1 MtC (a 20% reduction) and the budget for 2050
would be 64.6 MtC (a 60%) reduction. To be eVective, an annual, declining budget should be set, probably
with trading being allowed between annual budgets.

23. This is not a new concept. Indeed, both the Kyoto Protocol’s cap and trade scheme and the EU
Emissions Trading Scheme employ annual emission budgets, averaged over a period of time. Constraining
all emissions in this way will, however, require a shift in the way in which we all think about our use of energy
and poses a significant political challenge. On the other hand, if we do not keep within an emission budget
we will not avoid dangerous climate change.

Meeting the UK’s 2050 Target

24. Finally, we consider that the UK’s long term emission reduction target, or a more stringent one, can
be met by a combination of demand side action coupled with renewable technologies, perhaps augmented
in the medium term by carbon capture and storage. There are compelling analyses from many sources that
support this view, including from the Carbon Trust and studies conducted for the DTI for the 2003 Energy
White Paper.

25. Considerations of security and diversity of energy supply support this position. Energy eYciency and
demand management are undertaken locally, there are many diverse renewable technologies that can be
deployed within the UK, and the declining amount of fossil fuels that we require could come primarily either
from the UK or from countries that are, and are likely to remain, reliable suppliers, such as Norway.

26. Studies by the Carbon Trust indicate how the 60% target could be attained employing the type of
approach outlined above. A crucial conclusion of these studies is that, while emissions reductions of 60%
or more require both energy eYciency (and demand reduction) and renewable supply, they do not require
new nuclear power. Research conducted for the DTI during the preparation of the Energy White Paper
suggested that system costs for achieving a 60% carbon reduction target by 2050 without new nuclear power
were no higher than those to achieve the same cuts with it.115 We have seen no evidence to suggest that this
situation has changed.

27. The RSPB believes that the UK already has in place a suite of policies and measures that forms a
sound basis both for meeting our long-term (2050) emission reduction target and achieving security and
diversity of supply. The main flaw in government policy to date has not been a reluctance to enact potentially
eVective policies but a failure to make them eVective by providing them with large enough targets. Before
resorting to a radically new strategy we believe that time should be allowed for existing policies to be
incrementally strengthened.

Wildlife Considerations

28. Whilst we consider that climate change poses a potentially catastrophic threat to wildlife, we are also
concerned that, inappropriately sited and deployed, some climate change mitigation measures can harm
wildlife, for example some forms of renewable energy. Our view is that there need be no conflict between
achieving a low carbon future and the conservation of wildlife.

29. It is important, however, that the UK Government takes action to ensure that conflict is avoided in
practice. In particular, the UK Government’s commitments towards biodiversity conservation and
international obligations under the Birds and Habitats Directives must not be undermined in delivering
renewables if a sustainable approach to carbon reduction is to be achieved.

RSPB

March 2006

115 Marsh G, et al, Options for a Low-Carbon Future (AEA Technology and Imperial College, 2002).
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APPENDIX 47

Memorandum by RWE npower

Background

1. RWE npower, part of the RWE Group, is one of the UK’s largest energy suppliers, with around six
million customers and a diverse portfolio of over 8,000 MW of generation capacity in the UK. We sell our
expertise in power generation in key markets and are one of the UK’s leading renewable energy developers
and operators.

2. We welcome the opportunity to contribute to the Trade and Industry Committee’s inquiry into the
Energy Review. We believe that the Review is timely if the UK is to have an energy policy framework which
enables market participants to find cost eVective ways of achieving further reductions in carbon dioxide
(CO2) emissions, while ensuring security of supply through a diverse fuel mix for electricity generation.

3. We note that the Committee intends to concentrate initially on three questions and our response below
focuses on the aspects of each question where we believe we can most usefully make a contribution.

A—The Particular Considerations that Should Apply to Nuclear New Build

4. We believe that Government should create a long-term energy policy framework that encourages the
market to develop low carbon technologies including clean coal, renewables and nuclear. We are doubtful
that there is a real prospect of achieving the Government’s carbon reduction and security of supply targets
without resort to all these technologies, as well as increased impetus to energy eYciency. We believe that
new build nuclear could form part of a diverse UK energy mix. Provided the tests of economics and public
acceptance are met, new nuclear could contribute to reducing emissions and reliance on imported fossil
fuels. In fact, it is hard to see how the Government’s carbon reduction targets can be achieved without, at
least, the replacement of the existing nuclear fleet. However, given the limited lives of the Advanced Gas-
Cooled Reactors (AGRs) (even with some life extension) and the definite closure of the Magnox plant, the
first new nuclear plants would simply replace closing AGRs. It would be at least 15 (and more likely 20)
years before the total proportion of generation from nuclear power could be increased beyond current levels.

5. It is notable that there is no absolute bar to the construction of new nuclear at the moment, yet no new
nuclear plant has been built in the UK since privatisation. It is clear that the viability of nuclear depends on
a partnership between the private sector and Government in which each party takes responsibility for those
risks which it is best able to control. For example, private sector investment will be encouraged if there is
assurance of:

(i) Enabling of pre-licensing of international nuclear reactor designs with the minimum of
modification for the UK market, for “typical” site conditions. This would need to be coupled with
a Strategic Environmental Assessment (SEA) for the industry, which would increase the
probability of keeping generic policy issues out of the consent process for individual projects.

(ii) The development of a robust policy framework which underpins a value for CO2 emission
reductions if the UK is to deliver a diverse long-term UK generation mix. Unfortunately,
experience of the UK approach to Phase 1 of the European Union Emissions Trading Scheme (EU
ETS) and LCPD in recent years is not encouraging. An allocation period of at least 15 years is
required under the third phase of the EU ETS which is aligned to investment cycles in large-scale
generation technology.

(iii) Mitigation of stranded development costs (a new nuclear programme would be expected to incur
significant “launch” costs associated with licensing, planning and construction). There are a
number of possible solutions for this, the most practical of which would be amendments to the
current tax regime.

(iv) Enduring political support regarding the operation of nuclear plant.

(v) A clear framework for waste disposal, decommissioning and insurance issues.

6. The Energy Review Consultation paper noted the substantial volume of new capacity which will be
required by 2020. If nuclear is to make its contribution to replacing this capacity, the above issues would
need to be addressed immediately given the lead times for nuclear power stations.

B—The Implications of Increasing Dependence on Gas Imports

(a) The scale of gas dependence

7. We believe the Government’s current assumptions about the growth in electricity demand appear to
be unrealistically low. Indeed, “business as usual” could result in greater than 80% dependence on imported
gas, and as much as 75% of electricity generation fuelled by gas by 2025.
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8. Whilst we believe markets are responding to the challenge of providing secure gas supplies, it is
understandable that the Government is concerned about such an outcome. Potential risks include:

(i) Increased possibility of supply shortages or price spikes due to political instability or major
infrastructure failure. Recent experience has demonstrated that gas is increasingly a global
commodity. The physical capability to import gas does not guarantee that it will be available.

(ii) Increased risk of price rises given the continuing linkage of gas prices to oil prices.

(iii) Failure to hit carbon targets as gas-fired generation replaces nuclear.

(iv) Loss of the ability for the electricity system to provide virtual gas storage by switching oV gas plant
and running plant using alternative fuels, a capability which has proved so valuable in the current
winter when oil and coal plant substituted for gas-fired generation.

(b) Possible Mitigation measures

9. Whilst some of the above risks can be mitigated by the diversification of gas sources and channels,
significant issues remain. Additional means are likely to be required including:

(i) Reducing electricity demand through an increased emphasis on energy eYciency measures.

(ii) Continuation of development projects for additional operational storage.

(iii) Extended demand-side management arrangements.

(iv) Diversification of fuel sources for generation.

(v) Fuel storage diversification.

10. We believe a major contribution can be made by diversification of fuel sources and fuel storage.

(c) Diversification of fuel sources

11. The UK is currently fortunate to have a diverse portfolio of generating assets. Environmental
legislation and nuclear plant retirements are set to erode that diversity in the future. In general, vertically
integrated generators have commercial incentives to maintain diverse portfolios by choosing from a wide
range of alternative technologies. However, at current and projected relative fuel prices and construction
costs, and in the absence of clarity over arrangements for pricing carbon, the preferred technology is likely
to be gas.

12. We consider below what refinements to the market framework might assist the promotion of fuel
diversity in both the short- and long-term.

13. Short- to medium-term diversity, as well as an adequate overall capacity margin, could be achieved
by keeping existing plant that is technically fit open to contribute to meeting the growing electricity demand.
This would maintain a diverse generation portfolio until such point where new, low carbon technologies
(nuclear, clean coal, oVshore wind, etc) are commercially and technically available. Appropriate allocations
under Phase 2 of the National Allocation Plan (NAP) have an important part to play in promoting this
outcome.

14. There is evidence that market participants are investing in the additional operational storage required
as a result of the loss of swing from the UKCS. However, the provision of energy storage could be provided
more cost eVectively under a diversified electricity generation scenario. Coal (and oil) stocks can be
maintained more cheaply than gas and can continue to provide security directly to the electricity system and
indirectly to the gas system via diversion of gas from Combined Cycle Gas Turbine (CCGT) plant.
Maintenance of coal plant also increases the opportunities for coal-fired carbon capture and storage (CCS)
projects in the longer term by retaining coal supply infrastructure. In contrast, gas stocks incur expensive
liquefaction or injection and “sterilised” cushion gas116 costs.

15. As part of a balanced package to deliver the twin objectives of security of supply and carbon
reduction, we support research into CCS projects. Given the inherent CO2 advantage of gas-fired
generation, we believe that CCS is only a sensible priority for projects based on clean coal technology.
However, considerable additional Government support (well beyond the £35 million currently committed)
will be needed if CCS is to be in a position to contribute to a diverse national generation mix by 2020.

16. In order to ensure that a diverse fuel mix can be delivered, it is also essential that the Government
review the planning and consents framework, including the environmental permitting process, for all types
of generation whether new nuclear, renewables or coal and gas-fired plant. The present processes are
becoming increasingly protracted causing uncertainties for investors and this needs to be addressed if the
Government’s desired outcomes are to be delivered.

116 Gas that must remain in the storage facility to provide the required pressurisation to extract the remaining gas.
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(d) Renewables

17. Appropriate modifications to the RO and/or other sources of financial support may be necessary to
deliver a diverse range of renewable energy technologies, for example oVshore wind. Therefore the feasibility
of changes to the RO, to ensure that it continues to deliver value for money for consumers whilst protecting
existing investments, may need to be considered.

(e) Carbon Valuation

18. In order to promote diversity in the longer term, an early and credible commitment to the long-term
framework for pricing carbon is required, beginning with a commitment to argue for a 15 year Phase 3 which
will bring the mechanism into line with realistic investment cycles. This will enable investors in low carbon
technologies and energy eYciency measures to make confident judgements regarding the investments whose
viability may depend on a price for carbon. The carbon framework is also relevant to enabling companies
to take prompt decisions between gas, coal and nuclear technologies for replacement plant. As noted above,
in the absence of suYcient clarity over the long-term price for carbon, gas becomes the preferred fuel for
new capacity across a wide range of fuel price scenarios.

19. Many of the technologies that contribute to diversity cannot realistically be online until the end of
the next decade or later. Unless the Government signals its commitment to diversity by putting in place a
clear framework, there is a risk that the market will overbuild CCGTs prior to the availability of diverse
technologies. This in turn could undermine the willingness of operators to invest in new technologies,
jeopardising the optimum level of diversity.

C—The Capacity of Microgeneration to Meet a Substantial Proportion of UK Electricity
Demand in the Medium- and Long-term

20. We are focusing our attention on heat-led microgeneration technologies, which we believe will
provide customers with the greatest benefits and we are actively supporting first movers in ground source
heat pumps in the UK. Although all microgeneration technologies have characteristics that suit certain
property types or consumption profiles, we consider that electricity powered heat pump technologies have
the potential to make a significant contribution to domestic space and water, with electricity eVectively
replacing other primary fuels in this market.

21. All projections indicate significant growth in microgeneration between now and 2020, possibly
stimulated by the adoption of the technology in Building Regulations around 2010. Assessing the potential
of microgeneration in the longer term (for example, up to 2050) is more diYcult given the uncertainties
involved. It is, for example, very diYcult to predict the eVect on average domestic electricity consumption
of increases in the use of domestic electrical appliances or increased use of air conditioning over the next 45
years and the eVect of this on overall demand. Nor can we predict the eVect of the take-up of other
technologies such as electric vehicles.

22. In terms of electricity generating and/or exporting technologies, there are currently three technologies
at diVerent stages of commercialisation that could potentially aVect electricity demand. Photovoltaic (PV)
capacity is a mature but expensive technology. Its electricity generation profile indicates significant export
during the day at the time of lowest residential demand. Despite significant investments, electricity storage
technologies which could take advantage of this generation profile are not yet commercially available.

23. The largest predicted growth in microgeneration capacity is associated with domestic combined heat
and power (dCHP), which is assumed to penetrate the traditional central heating boiler replacement market.
However, dCHP electricity output is limited to periods of high demand (it would only produce electricity
during peak times of gas use (ie 6–9 am and 5–10 pm during the winter months). It therefore has the potential
to lower electricity demand but only when the boiler is firing and only during winter months.

24. Finally, micro-wind power is a technology in the early stages of development. It is doubtful whether
it could make a significant contribution as urban wind speeds are unlikely to be adequate. There are also
building regulation and planning issues which may restrict its development.

25. Our assessment at this stage, therefore, is that it is unlikely that microgeneration will significantly
aVect overall electricity demand in the medium term. Even under the most optimistic of scenarios, the
characteristics of electricity producing microgeneration technologies mean that they are only likely to reduce
peak electricity demand rather than reduce dependence on major generation.

26. Instead, we can foresee a situation where electricity demand actually increases. As the thermal
eYciency of new houses increases many properties can be adequately heated using electrical heating systems
(whether heat pumps or traditional storage heating). This move towards electricity may lead to reduced
reliance on other primary fuels and increase fuel diversity, which may be attractive given present concerns
over security of energy supplies.

17 March 2006
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APPENDIX 48

First supplementary memorandum by RWE npower

1. Background

1.1 In our original evidence to the Committee’s present inquiry, we noted that an energy policy which
promotes a diverse energy mix for electricity generation represents the best way of achieving carbon
reductions and security of supply. Although environmental legislation is set to erode the role that current
coal-fired stations play, we believe that diversity, and an adequate overall capacity margin, could be
achieved by keeping existing plant that is technically fit open to contribute to meeting the growing electricity
demand and maintain a diverse generation portfolio until such point where new, low carbon technologies
(including clean coal) are commercially and technically available.

1.2 RWE npower currently operates three coal-fired power stations in the UK (see table below). Coal for
the stations is procured by our sister company, RWE Trading. Our total coal burn in 2005 was 7,089 kilo
tonnes and of this 85% was supplied through imports.

Table 1

RWE NPOWER’S COAL-FIRED POWER STATIONS

Power Station Capacity (MW) Location

Aberthaw 1,500 South Wales
Didcot A 2,000 Oxfordshire, England
Tilbury 1,400 Essex, England

1.3 All three of our coal-fired stations are located in the southern part of the UK and well placed to receive
imported, low sulphur coal. Both Aberthaw and Didcot A are directly linked by rail to the Bristol Port
terminal. Tilbury, on the River Thames, has its own dedicated coal import facility and does not have a
rail link.

1.4 Aberthaw is designed to burn the low volatile coal indigenous to South Wales but also available
internationally. Presently, the station burns between 30–50% Welsh coal with the balance being sourced
internationally. This is driven by two factors: firstly, the availability of power station coal in Wales; and.
secondly, environmental limits on emissions of sulphur dioxide (SO2) which are applied on an annual and
instantaneous basis. To meet these emission limits and maintain current levels of generation, sulphur levels
in coal must be on average of less than 0.6%. As Welsh coal is typically 1% sulphur, we are obliged to import
low sulphur international coal to comply with our limits.

1.5 On the completion of the flue gas desulphurisation (FGD) plant currently under construction at
Aberthaw we will be able to burn coal with a higher average sulphur content. We are presently in discussions
with suppliers about the future availability of Welsh coal and are willing to purchase further supplies
provided prices are competitive with international prices. However, as the majority of existing Welsh sources
are coming to an end, extensions to existing mines or new mines would be required. We note that, presently,
delays in securing consents and planning guidance issues are hindering the development of new sources of
Welsh coal.

2. The Implications of Coal Imports

2.1 By comparison with gas, there is a diverse range of global sources, minimising supply risks in the event
of interruption from politically unstable regions. The size of the world steam coal market is around 520
million tonnes and the coal burn of UK generators is currently about 9% of the world market. As a dry
bulk commodity, which can be sourced and easily transported internationally (for example, from America,
Australia, South Africa or Russia) coal is easy to handle and can be delivered in multi-purpose ships of a
variety of sizes.

2.2 Although this huge market with its wide range of sources and ease of transport and delivery oVers a
high degree of supply diversity, it is unlikely that the UK would become over-reliant on coal imports. This
is because, as the EU emissions trading scheme develops, the requirement to reduce carbon emissions and
the associated price of carbon allowances will constrain the amount of coal that can be burnt in UK power
stations. In the future this barrier may be lifted by the introduction of clean coal technologies. We have
recently announced our plans to undertake a feasibility study into the construction of a “clean coal” power
plant at our Tilbury power station on the Thames Estuary. The new carbon capture and storage technology
could be ready by 2016 and could reduce the station’s CO2 emissions levels by as much as 90% per year.
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2.3 As indicated above, we are interested in sourcing further supplies of coal from UK suppliers provided
it is available at competitive prices. However, although UK coal enjoys a significant transport cost
advantage, it has high production costs and is generally of poorer environmental quality than imported coal.

5 June 2006

APPENDIX 49

Memorandum by ScottishPower

Thank you for agreeing to an introductory meeting in the House of Commons on Monday, which I
greatly enjoyed.

In the course of our discussions, I was pleased to be able to update you on ScottishPower’s perspective
on the Government’s Energy Review.

As the leading developer of wind power in the UK, ScottishPower welcomes the emphasis the Review
places on reducing carbon emissions and safeguarding security of supply.

We support moves towards a clearer, long-term framework for energy policy. Across a range of
measures—including the Renewables Obligation, the future of the EU Emissions Trading Scheme beyond
2012, and the role of the regulatory authorities—clarity and consistency in market signals are of particular
importance.

This need for clear and consistent market signals is increasingly pressing if investment in new generation
capacity is to flow, and the future energy shortfall faced by the UK addressed. UK generation now faces a
real watershed; that, indeed, is one of the issues the Energy Review has set out to resolve.

Based on a range of possible outcomes for plant retiral and demand growth, our view is that the UK’s
energy shortfall may be as much as 20 GW by 2015, and 27 GW by 2020. On current expectations 2015 will
be too soon for any new nuclear or clean coal plant to be making a contribution to baseload generation. As
long as the Renewables Obligation is allowed to continue in its current form, and the undue tinkering that
will destroy investor confidence in the RO is avoided, renewables will be able to meet some, but not all, of
the gap.

There is a common expectation that the rest of the shortfall could be met in the interim by new CCGT
plant. This expectation should be tempered by consideration of the likely impact on investment in new
CCGT of an announcement of a major nuclear new build programme. There is a danger that such an
announcement could undermine proposals for new CCGT investment, as the optimal operating period of
these assets would be eVectively curtailed. Unless approached with care, the consequence may be to actually
exacerbate the prospects of UK power security over the next decade.

I hope that these reflections will be of assistance to you as the Committee conducts its current inquiry into
the Energy Review. If I and my ScottishPower colleagues can be of further assistance, please do not hesitate
to contact me.

Philip Bowman

28 April 2006

APPENDIX 50

Memorandum by Shell UK

SHELL IN THE UK

In the UK, Shell is engaged in the business of Exploration and Production, Oil Products, Chemicals, Gas
and Power, Renewables and other activities. With centres in the Northwest of England, Scotland, and
London, Shell provides more than 8,000 direct jobs and 80,000 indirect jobs across the United Kingdom.

The following summarises Shell in the UK:

— has equity in around 12% of the UK’s oil and gas production, having operated in the North Sea
since the 1960s;

— provides 15% of the UK’s oil products;

— operates approximately 1,000 petrol stations, nation wide;

— aiming to develop, with partners, two large scale oVshore wind farms; one of which would be
among the world’s largest;

— paid $1,209 million in UK taxes in 2005; and

— Shell’s international businesses spent approximately $4.5 billion with UK suppliers in 2005.
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1. Introduction

Shell recognises the energy challenge to ensure suYcient, clean, aVordable and secure energy nationally
and internationally, in the short-term and into the long-term future. Meeting this energy challenge requires
organisation, skills, technology, finance, and the ability to manage risk, benefiting from the wisdom of
markets, long term resilience and aligned eVort on a global scale.

Shell will be responding fully to the Government’s consultation as part of its Energy Review as well as
responding to the European Union’s own Green Paper on energy, “A European Strategy for Sustainable,
Competitive and Secure Energy”. Our response is in development and we are participating in discussions
through the DTI’s seminars as well as a range of other stakeholder events. Our full response to the Energy
Review will be copied to the Committee in April.

Below are set out Shell’s views on the key areas upon which the Committee seeks views as well as further
comments on how Shell can contribute to meeting the energy challenge.

2. The Implications of Increasing Dependence on Gas Imports

Shell recognises that concerns have been expressed as the UK moves from being self-suYcient in gas to
becoming a significant importer. However, Shell considers that gas should continue to play a key role in
aVordably delivering security of energy supply to the UK.

The UK will need to replace some of its ageing electricity generation stations over the next 20 years and
it is likely that some of the new stations will be gas fired. However, it is important to recognise that gas is
used not only for electricity generation but for heating our homes and oYces and for industrial purposes,
meeting about 40% of the UK’s primary energy needs.

The UK has been in the fortunate position over recent years that this gas has come from indigenous
sources. This distinguishes it from a number of other major economies such as Germany, France and Japan
that have had to import substantial quantities of gas for decades. But while gas production in the UK sector
of the North Sea has probably now peaked and the UK is becoming a net importer of gas, Shell believes
that gas will continue to play a key role in aVordably delivering security of energy supply to the UK.

While gas supplies have been tight over the last winter and may also be tight in the coming winter, new
projects aimed at bringing additional supplies to the UK are currently under way. For example, the Ormen
Lange gas field and the Balgzand-Bacton Line (BBL) will oVer the opportunity for substantial new gas
supplies to the UK, from 2007 to beyond 2020.

Gas needs to play a major role in the long-term energy mix. Gas is clean, with the lowest carbon footprint
of the fossil fuels. In addition, it is diYcult to see what other source of primary energy could replace gas as
a substantial proportion of the overall mix. Self-suYciency in energy is not a realistic option for the UK.
Therefore policy frameworks need to be actively designed to ensure eYcient markets, a suYciency of supply,
diversification and the use of the tools available for eVective mitigation of risks. While oil markets have been
international markets for a long time, gas markets are only recently become international. With an
increasing number of LNG projects and a rapidly growing number of LNG ships around the world, the
LNG market is becoming increasingly international. In addition, pipelines are bringing gas to regional
markets. This process is likely to continue, particularly as European gas markets are deregulated and made
more international.

Against the above background the Energy Review needs to confirm gas as a major component of the long-
term energy mix. The following themes need to be present in the Energy Review to ensure that the
advantages of gas are realised in full and the associated risks are eVectively mitigated.

Maximising indigenous production: the UK sector of the North Sea has been in production for 30–40 years.
It is now in “vigorous middle age”. Future reserves could be substantial but are going to be more diYcult
to find and produce. It is vital that the incentives are maximised for oil and gas production in the UK sector
of the North Sea. Human and engineering resources are in tight supply worldwide. Once resources leave the
North Sea it is diYcult to get them back. Therefore, consistent and competitive incentives for licensing and
fiscal charges are crucial for the North Sea. The recent tax rise that reduced North Sea cash flows by 17%
was retrograde to this need.

Diversifying sources of supply: gas can be supplied from domestic sources, by pipeline from Norway, by
pipeline from continental Europe and by LNG from several sources around the world. This provides a well
diversified set of supply sources. What are needed in addition are the commercial frameworks, the incentives
and the relationships to ensure supply.

Providing a stable and predictable framework: it is of utmost importance to create and maintain regulatory
stability. Without such stability the investment climate will suVer and consequently security of supply will
be put at risk. It is also important to realise what role long-term contracts play: While we acknowledge that
there is a role for short-term business in the gas market, we also see that the gas business in Europe is
fundamentally long-term orientated. The role of long-term contracts is also reflected in the gas Directive
and the Security of Gas Supply Directive.
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The European high level Green Paper on energy is welcome. The EU has an important role to play in
securing European energy supply and the eYciency of European markets, by supporting enterprise
initiatives and ensuring coordination across national governments, especially towards non-EU partners and
other stakeholders. Shell recognises the need for co-operation at the EU level as markets become more
integrated and welcomes proposals to improve external relations with major energy-producing and
consuming countries based on reciprocity.

Support the market structures that provide seasonal balancing: Until recently, the UK has depended on
swing gas fields in the Southern North Sea to respond to peak gas demand as is normally experienced in
winter. Many European countries have not had access to swing gas fields and instead have invested in long-
range gas storage. As the structure of the UK gas supply is set to change, it is important that seasonal
flexibility is provided; this could include investment in new storage facilities.

Planning consents for new infrastructure: planning consents are likely to be needed for regassification
terminals, for storage and for pipeline landfalls. It is crucial that streamlined processes are put in place for
planning consents. This needs to be supported by very open public debate about energy needs and the pros
and cons of diVerent energy supply options.

Promoting partnerships and relationships with major gas suppliers around the world: a number of countries
are major suppliers to international gas markets. On the basis that the UK needs to be a participant in these
markets the importance of good relationships and mutual understandings is high. EVort needs to be put into
this at governmental and institutional levels, in conjunction with the EU. In addition partnerships among
energy companies in these “resource holding” countries and the UK’s major energy companies should be
promoted as supporting common goals of secure markets in exchange for secure supplies.

3. Nuclear Energy

Shell is not involved in the nuclear power business. We consider its role in the UK electricity mix is rightly
a matter for the Government and public debate. It is for the utility and electricity generation companies to
decide whether they wish to make investment in new nuclear stations. However, a decision to build new
nuclear power stations is likely to require special incentive arrangements. These arrangements may include
changes to the regulatory environment or financial incentives to be developed should not preclude other
forms of low carbon energy being developed. For example, as discussed above, the Review should consider
changes to the planning regime to allow timely investment to provide for energy security of supply. This will
apply to plans to develop nuclear power stations but also for other energy infrastructure projects, such as
wind farms and storage sites.

Shell is encouraging an approach by Government that does not “pick winners” but instead focuses on the
outputs to be achieved, whether these are carbon reduction targets or security of supply. We advocate an
approach that provides a level playing field between competing fuels and approaches to carbon
management. The Review should focus on market incentives to deliver its carbon management objectives.
Using an approach that involves market mechanisms should minimise the burden on the Treasury and on
energy consumers.

4. Alternative Energies and Carbon Mitigation

While gas will continue to play an important role in meeting the UK’s energy needs, Shell is also working
on responding to the energy challenge through: cleaner utilisation of hydrocarbons (eg carbon capture and
storage) and commercialisation of renewable energy technologies (eg wind, hydrogen, and wind). We have
now invested over US $1billion in alternative energies, making it one of the world’s leading companies in
the sector.

Shell believes that wind energy has real potential for the UK as it has the best wind resource in Europe,
as stated by the Oxford University’s Environmental Change Institute study for the DTI published in
November 2005. We believe that oVshore wind is vitally important to delivering the UK’s renewables target
and this in turn is a key component for delivery of the CO2 target. We are focusing on the development and
operation of two oVshore wind farms in the UK. OVshore wind needs to be encouraged as it has the
economies of scales required to make a significant contribution to low carbon energy. Our two projects are:

— London Array, in the outer Thames Estuary, is the flagship project of the UK oVshore wind
industry and if it proceeds it will be the world’s first gigawatt (1,000 MW) scale oVshore wind farm.
It will contribute nearly 10% of the UK’s 2010 renewable energy target and oVset the emission of
1.9 million tonnes of CO2 each year.

— Shell is one of three companies that have been granted an option to lease an area of the Irish Sea
from the Crown Estate to develop an oVshore wind farm near Blackpool. Development is
dependent on the results of a full economic feasibility study and environmental impact assessment.

Together these two projects would meet the electricity needs of over 850,000 homes.

Shell has an established position as the world’s largest marketer of bio fuels, as well as a leading developer
of advanced bio fuels technologies. Shell is actively participating in the implementation of the Renewable
Transport Fuel Obligation (RTFO) for 2010.
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Shell has also recently announced a carbon capture and storage project with Statoil in Norway to use
carbon dioxide to enhance oil recovery. If this project is successful, it could be used elsewhere in the world
to address the CO2 challenge.

In addition, clean coal energy could make an important contribution to meeting the goals on energy
supply diversification. Coal gasification is a leading technology that it especially applicable for carbon
capture and storage. We believe that hydrogen will become important in the future energy mix in the coming
years and we will responsibly champion this development.

Shell also responds to the energy challenge by promoting and participating in informed debate through
our work on scenarios. We would draw to the Committee’s attention to the World Business Council for
Sustainable Development’s “Pathways to 2050” document.

APPENDIX 51

Memorandum Ambassador Keith C Smith (Retired), Center for Strategic and International Studies,
Washington DC

Executive Summary

— Developments in Russian energy and foreign policy have highlighted the need for caution on the
part of all Western countries when negotiating long-term agreements with Russian energy
companies. These energy companies are being used as foreign policy instruments of a government
that is more authoritarian than at any time since 1991.

— Part of Moscow’s geopolitical strategy is to increase European dependency on Russian oil and gas
resources, therefore maximizing the Kremlin’s political influence, a goal of at least equal
importance to revenue earning.

— Gazprom’s monopoly practices in West and East Central Europe, as well as in Central Asia are
in direct conflict with the competition policies of the EU and those of the UK Government.

— The recent “gas war” between Ukraine and Russia does not reflect a policy change in Moscow.
Since 1990 Russia has used its energy resources in an attempt to aVect the foreign and security
policies of its neighbours.

— The EU and the United States have been slow to recognise that the energy policies of the Kremlin
pose risks to Europe and particularly to economic independence of the Central European states.
These policies are also not in the long-term interest of Russia itself.

— The British Government and the EU should require Russia to adhere to the Energy Charter and
to World Trade Organization (WTO) principles by making its energy policies and actions more
transparent and based on competitive business practices.

— Any increase in the share of UK gas imports originating in Russia should be contingent on Russian
companies adhering to Western competition practices in energy production and transportation,
and on the Russian Government granting access to UK and other foreign energy investors on a
reciprocal basis.

1. A Delayed Wake-up Call

1.1 Russia’s tough stance toward Ukraine on natural gas prices was viewed by too many in Europe and
the United States as raising new issues concerning Russia’s foreign economic policies and of the growing
European and US dependency on energy imports. For many new EU member states and for countries such
as Ukraine, Georgia, and Moldova, however, this is an old problem. Central European attempts to flag the
issue in Western capitals have until now been brushed aside. The rapid approval by the EU Commission of
the Russian-German undersea gas pipeline project without an in depth review of its significance for the rest
of Europe was a serious mistake. The concerns of the Central Europeans should have been examined in more
detail. The pipeline agreement and attached protocols between Germany and Russia will result in increased
Gazprom control over Germany’s gas companies and can negatively aVect neighboring countries’ ability to
diversify their energy sources. The UK Government would be wise to analyse closely the political and
security implications of Russia’s non-transparent and monopolistic foreign energy policies.

2. Russia’s use of its “Energy Weapon” has Been Ignored for Too Long

2.1 There is much more at stake for Europe than its own energy supplies. Moscow’s increasing control
of the energy infrastructure and markets in Central Europe has long-term implications for the security, and
not only energy security, of all of Europe. The comments of former Kremlin economic adviser, Andrei
Illarionov, citing Russia’s increasing tendency to use energy as a weapon in its relations with other countries
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should act as a wake-up call to Western governments, and particularly members of the EU.117 They can no
longer aVord to be complacent regarding Russia’s willingness to use its considerable energy resources for
political influence, a situation that dates back to 1990, when Moscow cut energy supplies to the Baltic States
in a futile attempt to stifle the independence movement. The “energy weapon” was again used against the
Baltic States in 1992, in retaliation for Baltic demands that Russia remove its remaining military forces from
the region.

2.2 In 1993 and 1994, Russia reduced gas supplies to Ukraine, in part, to force Kiev to pay for previous
gas supplies, but also in an attempt to pressure Ukraine into ceding to Russia more of the Black Sea Fleet,
and to gain control over Ukraine’s energy infrastructure.118 Belarus, Poland and Lithuania, suVered supply
disruptions in 2004 from the Kremlin’s politically motivated attempt to take over Belarus’ gas pipeline
system. As recently as 1998–2000, in an attempt to stop the sale of Lithuania’s refinery, port facility, and
pipeline to a US company, Transneft stopped the flow of oil to Lithuania nine times. None of these examples
of Moscow’s using oil and gas shipments to strong-arm its neighbors resulted in complaints from Brussels
or Washington.

3. The EU has for Too Long Ignored Nontransparent Energy Policies

3.1 The EU, and particularly the large gas importers like Germany, Holland, and France, have ignored
the lack of transparency and competition in Russia’s energy sector. The Russian pipeline monopolies of
Gazprom (natural gas) and Transneft (oil) have been allowed to flout the open-market requirements of the
WTO and the EU’s own Energy Charter. The EU’s agreement with Russia on WTO in eVect gave Moscow’s
increasingly monopolistic pipeline and production companies carte blanche. Russia will be able to increase
its market power and its political leverage in Europe through the construction of the expensive Northern
Europe Gas Pipeline, which will go under the Baltic Sea from Russia to Germany. The construction of the
Yamal II pipeline would have been a much cheaper alternative and would have given both Central and
Western European consumers greater energy security.119

3.2 The West ignored Gazprom’s takeover, with Ruhrgas’ help, of domestic gas facilities and markets in
all three Baltic States. It disregarded Transneft’s recent warning to Kazakhstan that it would not be allowed
to supply oil to Lithuania’s Mazeikai Refinery through the Russian pipeline system, even though Astana
has the legal right to do so, based on the transit agreement from last fall.120 Russia has stopped all piped
shipments of oil to Latvia for the past two years in an eVort to gain control over the oil port at Ventspils.
Now, Moscow is again attempting to keep non-Russian companies from buying Lithuania’s Mazeikai Nafta
Refinery and the port at Butinge. Should this use of raw energy power not be a subject for discussion within
the EU and between the EU and other importing countries such as the United States and Japan? EU member
governments need to take the initiative and examine the eVects of becoming more energy reliant on an
increasingly authoritarian Russian government that has no compunction about using its energy leverage to
achieve political goals.

4. The West Does Have Leverage with Russia

4.1 It is a mistake for governments in the West to believe that they need Russian energy supplies more
than Russia needs the oil and gas revenue that comes from Western markets. Russia cannot develop its vast
energy fields without Western capital or advanced technology. Unfortunately, to date, there has been little
inclination by either European Governments or the United States to use their considerable leverage to
encourage Russia to play by transparent, competitive rules that guide business in the West. The pipeline
monopolies of Transneft and Gazprom are contrary to the Energy Charter signed by the EU and Russia.
Where is the pressure on Russia to ratify and implement the charter—even the transit protocol section of
the Charter?121 Following the destruction of Yukos, Russian oYcials declared that private companies would
not be allowed to build pipelines in the country.122 Yukos had planned to build, with other private Russian
energy companies, pipelines to China and to supply Europe through an oil line to Murmansk. The Putin
Government has taken the issue of private pipelines oV the agenda.

5. Former Intelligence Officers Making Energy Policy

5.1 Russian energy policy is increasing formed by former intelligence oYcers (siloviki) in the Putin
administration and in Russia’s energy companies. The head of Rosneft and a former KGB associate of
President Vladimir Putin, helped engineer the breakup of Yukos and his company’s seizure of the most
valuable assets of Yukos.123 Former KGB and GRU oYcers sit on the boards of almost all the country’s

117 “Russia: Putin’s ex-aide says he quits because he could no longer speak out,” BBC Monitoring, 30 December 2005.
118 Paul J D’Anieri, Economic Interdependence In Ukrainian-Russian Relations (Albany: State University of New York Press,

1999), 78.
119 “Poland Wants Expanded Yamal-Europe Pipe”, Russia & CIS Oil and Gas Weekly, 1 December 2005.
120 Valeria Korchagina, “Kazakhs Fume Over Lithuanian Oil Deal,” Moscow Times, 21 November 2005.
121 'http://europa.eu.int/scadplus/leg/en/lvb/l27028.htm( Last updated: 13.8.2001.
122 “Putin may allow private companies to build pipelines in Russia,” Prime-Tass, 29 April 2004.
123 Alexei Polukhin, “1.1 The Gas Secrets Non-disclosure Agreement,” Novaya Gazeta, No 94, 15 December 2005, p 3.
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major energy companies. In 1999, Moscow even sent out a former KGB/FSB oYcer as ambassador to
Lithuania, in an attempt to provide behind-the-scenes support to Lukoil’s negotiating position. Before
assuming the job, the ambassador had been the FSB’s oYcial liaison oYcer with Lukoil. The siloviki
generally oppose any weakening of the state through the growth of a transparent private sector. Putin’s use
of a former East German Stasi oYcer, and now Dresdner Bank oYcial, to direct the financing of the
undersea Baltic pipeline system only added, perhaps unfairly, to suspicion that the project is more politically
than commercially motivated.124 The increasing influence of the intelligence community is setting back
Russia’s own development as a democracy and as a market economy providing long-term benefits to
Russia’s own population.

6. Ceding Too Much Control to Gazprom

6.1 For too long, Europe’s energy relationship with Russia has been directed by only a few member states,
particularly Germany, France and Italy. Former German Chancellor Gerhard Schroeder personally
directed negotiations with President Putin over the Baltic Pipeline and is now a Chairman of the pipeline
company. But the United States and its Western allies have also been more eager to secure additional energy
supplies from Russia than to pressure the Kremlin into reforming its economy. The EU and the United
States have for too long ignored the noncompetitive and political aspects of Russia’s energy export policies.
This is due in part to competition by Western companies for exploration and production rights in Russia.

6.2 How much thought has been given in Berlin, London and Brussels to the potential power of Gazprom
to control the gas markets in Central Europe following the completion of the Baltic pipeline system? Under
the German-Russian agreement, Gazprom will be able to buy significant shares in Germany’s gas
companies. Will this allow Gazprom to veto shipments of gas from Germany to Poland if the Poles have a
dispute with Gazprom over price or availability? Could the increased power of Gazprom be used to stop
liquid natural gas (LNG) receiving plants from being constructed in Poland, Latvia, or even in Germany?
If the EU decides to implement its long-awaited requirement for member states to have more gas storage,
will this be possible now that the EU has blessed the Baltic pipeline system designed to bypass Poland and
the Baltic States? What about Russian purchases of gas from Turkmenistan, Uzbekistan, and Kazakhstan
that are clearly designed to deny the West the ability to buy directly or at prices negotiated between producer
and consumer, rather than working through Gazprom?125 Are these moves by the Kremlin compatible with
WTO membership or the EU’s own competition policies? It is hard to imagine that they are.

6.3 Gazprom is now attempting to pressure Bulgaria into breaking a binding agreement on gas price and
availability that is in force until 2010.126 A test for the EU will be whether it backs up this soon-to-be Member
State with political support. So far, there is no sign that Brussels will intervene. Poland, understandably, has
proposed that NATO should put the issue of energy security on its agenda. Energy security is certainly more
than a national security issue. It can eVect the strength of the entire Alliance. The Atlantic Council and
NATO foreign and defence ministers should examine the issues surrounding Russia’s aggressive energy
policies.

Major gas pipelines
Source or storage/
distribution facility

Black Sea

Adriatic
Sea

North
Sea

Baltic
Sea

UK NETHERLANDS

GERMANY
BELGIUM

POLAND

CZECH
REPUBLIC SLOVAKIA

AUSTRIA

ITALY
HUNGARY

ROMANIA

BULGARIA

UKRAINE

BELARUS

RUSSIA
Moscow

Minsk

Kiev

Warsaw

Bucharest

Bratislava

Budapest

Prague

Rome

BerlinThe Hague

Paris

Brussels

London

FRANCE

124 Sally Bogle, “Gazprom, E.ON, BASF Begin Construction Work on NEGP, May OVer 9% to New Investor,” World Markets
Analysis, World Markets Research Centre, 12 December 2005.

125 “Gazprom Established Control Over All Gas Resources of Three Asian Republics”, The Russian Oil and Gas Report,
14 November 2005.

126 “Bulgaria Refuses to Review Gas Contract with Russia’s Gazprom,” Agence France Presse, 6 January 2006.
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7. No Big Winners in the “Gas War”

7.1 That brings us to the Russia-Ukraine “gas war” that was allegedly resolved to the satisfaction of both
sides on 4 January. Russia’s political agenda in using gas prices to punish the pro-Western Yushchenko
government is clear from statements made by Russian supporters of Gazprom’s hard line, and from remarks
by Russia’s few remaining reformers. Few people familiar with political and economic relations between
Russia and Ukraine believe that this agreement will last very long.127 Moscow’s requirement that all gas to
Ukraine be contracted through the nontransparent company RosUkrEnergo, the direct successor to the
even less-transparent EuralTransGas, raises questions about the reliability of future European gas supplies
that originate in Central Asia. It is not a good omen that most of the bilateral agreements signed on January
4 remain secret. In light of past actions, no one should have been surprised by Moscow’s tough approach
to Kiev, and the Kremlin has succeeded in weakening public support in Ukraine for President Yushchenko
as a result of the agreement. The agreement also increased the likelihood that Ukraine’s gas pipeline will fall
under Gazprom control within the next year.

7.2 One can certainly make a good case that Russia has the right to charge world market prices for its
exports. An equally good case can be made that it is in the long-term interest of Ukraine and other importers
to move in the direction of paying world prices. Once market prices are reached, Moscow’s political leverage
will decrease. A four-fold overnight increase in price from $50–$230 per 1,000 cubic meters, however, is not
justified, particularly in light of the 2004 agreement between the Kuchma government and Gazprom, which
locked prices in until 2010.128

7.3 More importantly, no one knows what the real market price of Russian gas and oil would be if a
transparent situation existed within Russia’s exporting companies. If Russian consumers were forced to pay
prices that were significantly more than one-tenth of what Moscow claims to be the world market price,
domestic demand would drop and additional Russian oil and gas would be placed on the international
market. Does the $47 per 1,000 cubic meters charged to Belarus have any relationship to the market, or does
the Kremlin consider it an “internal price?” These are all questions that need greater discussion in London,
Brussels and Washington.

8. The West Should Hold Russia and its Companies to Higher Standards

8.1 Western acceptance of Russia’s “neo-colonial” policies in Eastern Europe, the Caucasus and Central
Asia are not in the long-term interest of Russia itself. Acquiescing to Moscow’s more “robust” regional
policies has only contributed to greater tension in Russian-East European relations and slowed the
development of democratic governments in the Caucasus and Central Asia. This in turn strengthens non-
democratic elements in Russia that believe that the country’s strength depends on control of the
neighbourhood—a rather large neighbourhood at that.

8.2 The UK, other EU member governments and the United States need to quickly rethink their energy
and non-energy policies with Russia. The two cannot be separated. The world does Russia no favour by
ignoring the monopoly and uncompetitive nature of this energy relationship. The West does have the
economic and political leverage to force Russia to become more transparent and commercial in its foreign
energy policies. It cannot allow Moscow to threaten the security of Europe, particularly the new
democracies of Central Europe, through neglect or unwillingness to face down the new increasingly imperial
mindset in the Kremlin.

(Note: The views expressed in this paper are those of the author and do not necessarily represent those
of the Center for Strategic and International Studies)

Biographical Note: Ambassador Keith C. Smith is the author of Russian Energy Politics in the Baltic
States, Poland and Ukraine (CSIS December 2004), and is currently Senior Associate in the Europe
Program at the Center for Strategic and International Studies in Washington DC. From 2000 to 2002, he
was a consultant on international energy aVairs to the Williams Company, one of America’s largest
integrated energy companies. Mr. Smith retired from the US Department of State in 2000, where his career
focused primarily on European aVairs. From 1997–2000, he was US ambassador to Lithuania. His
additional posts in Europe include Hungary (twice), Norway, and Estonia.

16 March 2006

127 Fred Weir, “Russia-Ukraine Gas StandoV,” Christian Science Monitor, 3 January 2006.
128 Daniel Kurdelchuk, Olexander Malinovsky and Inna Novak “A European Approach to Ukraine’s Gas Dilemma: Road map

to solve the dilemma” Mirror-Weekly, International Social Political Weekly, No 49 (577) 17–23 December 2005.
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APPENDIX 52

Memorandum by Professor Jonathan Stern129

SECURITY OF SUPPLY CONSEQUENCES OF GROWING UK GAS IMPORT DEPENDENCE

Introduction

This short paper on the security of supply consequences of growing UK gas import dependence focuses,
as requested, on the role of Russian gas and Gazprom. It also touches on other issues such as the
development of a “gas-OPEC”, and the development of liberalisation and competition in Continental
European gas markets.

UK Gas Dependence, Import Dependence and Security

Natural gas is the largest fuel component of the UK energy balance. In 2005, it contributed 43% of
primary fuel input, a figure which rises to around 50% if the transportation sector is excluded.130 In 2005,
nearly 38% of electricity was generated by gas, which also provided 36% of industrial and 70% of residential
energy demand.131 Given this very large role of gas, the protection of consumers against security incidents
which create substantial price volatility and, in the worst case, cause interruptions of supplies to end users,
has become very important.

As UK Continental Shelf (UKCS) gas production declines, the country will become increasingly
dependent on imported supplies. There is a consensus that by the early 2010s, the UK could be 50–60%
dependent on imported gas supplies and by 2020, as much as 80% dependent. These import projections may
be overstated, but even if they prove to be correct, they say little about the impact on future supply security—
defined as the likelihood of supply interruptions to customers.

The principal reason why security has diminished in the 2000s, and may diminish further in the future, is
not because a lower percentage of gas demand is coming from UKCS fields per se, it is because there is no
longer surge capacity in those fields which can be called upon at times of high demand or supply failure.
Surge capacity in both fields and transportation capacity was contractually required by the state-owned
British Gas Corporation (partly) in order to avoid the need for significant storage capacity. Hence, the UK’s
gas storage was “oVshore” in the fields, rather than (as in Continental European countries) in specially
converted structures onshore. In the UK, the only major storage reservoir was created in the depleted
oVshore Rough field; plus a small amount of onshore salt cavity storage, and liquefied gas storage to meet
daily demand peaks.

UK Gas Imports and Security in an International Context

While the UK traditionally saw itself as a “gas island”, it is increasingly clear that the country’s gas market
needs to be viewed in a European—and indeed even broader Atlantic Basin—context. Present knowledge
of the European ie Norwegian, UK, Dutch, and other Continental European resource base suggests that
total European gas production will not increase significantly after 2010 and is likely to fall; this decline is
likely to accelerate by 2015. This will mean an acceleration of imports from non-European sources—pipeline
and LNG which may have reached 80% of total European Union gas demand by 2030.132 Thus over the next
quarter century the UK will move from being one of the few gas exporting countries in Europe, to the
position of the average EU member state in terms of gas import dependence.

Development of UK import infrastructure is already well advanced. Chart 1 shows the pipelines and LNG
facilities which have either been completed or are firmly committed to be completed by 2010. By that date,
the UK will have around 100 Bcm/year of import capacity—almost equivalent to annual demand—and
additional LNG terminals are being planned which would further increase import capacity.

129 Jonathan Stern, Director of Gas Research, Oxford Institute for Energy Studies Honorary Professor, Centre for Energy
Mineral Law and Policy, University of Dundee, and is the author of several books and many shorter works on energy and
natural gas issues in: the UK, Europe (western and eastern), the former Soviet Union and Asia. His most recent book, The
Future of Russian Gas and Gazprom, was published by Oxford University Press in October 2005, and his paper on The New
Security Environment For European Gas, will be published later in 2006.

130 Energy Trends, March 2006, the figure of 43% is seasonally adjusted and temperature corrected; the figure of 50% is
approximate because the data are quoted on a diVerent basis.

131 Ibid, The percentage of gas in commercial and public administration demand are probably similar to residential figure.
132 Green Paper, A European Strategy for Sustainable, Competitive and Secure Energy, Commission of the European

Communities, COM(2006) 105 final, Brussels 8.3.2006, p 3.
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Chart 1
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These projects will deliver gas from diverse sources via a number of diVerent pipelines and LNG terminals.
As such, they promise to add to UK security of supply by reducing dependence on a single source of supply
or supply route. The majority of early imports will come by pipeline from Norway and continental European
sources—including the Netherlands and Russia—and from diverse LNG sources (Egypt, Algeria, Qatar
and others).

Security and Import Dependence: Some Empirical Observations

There is a natural inclination among politicians, citizens and the media, to regard energy supplies which
are produced domestically as “secure”, and supplies which are imported as “insecure”. This dates (at least)
as far back as the 1973 Arab oil embargo which was a formative experience for most current politicians and
decision-makers in terms of energy security. A worldwide survey of gas security incidents since 1980 carried
out by this author, divided incidents into three types: source, transit and facility.133 During the period
1980–2001, there had been one or two source incidents and some transit incidents relating to Russian gas
supplies through Ukraine, but no significant facility incidents.134 However that situation has changed since
2001 with three serious facility incidents aVecting European gas supplies: the liquids contamination of the
Interconnector UK pipeline in 2002; the fire at the Algerian Skikda liquefaction plant in 2004; and the fire
at the UK’s Rough storage facility in 2006. The only other significant European incidents during this period
have been the 24 hour interruption of Russian gas supplies to Belarus in February 2004, and the January/
February 2006 Ukraine crisis and subsequent shortfalls due to cold weather (see below). As far as the UK is
concerned, the risk of facility incidents has become increasingly worrying due to the tightness of the supply/
demand balance and the lack of storage capacity.135

There is no evidence from Europe or anywhere else in the world that imported gas supplies have been—
or are necessarily likely to be—less secure than supplies of domestically produced gas. Indeed history
suggests that all serious security incidents—ie where customers have lost gas supplies for a considerable
period of time—have stemmed from failure of indigenous supplies or facilities. No empirical experience
would lead to the conclusion that a country with substantial dependence on imported gas supplies would
be necessarily less secure—ie more vulnerable to supply interruptions—than one which was self-suYcient.
Increased security—whether for domestically produced gas or imports—requires increased diversity of:
sources, transportation and transit routes, and facilities. These facilities include: pipelines (onshore and

133 Security of European Natural Gas Supplies: the impact of import dependence and liberalisation, RIIA Briefing Paper, July 2002,
www.riia.org

134 At least in Europe. Arguably the most serious gas security incident seen worldwide occurred in Australia in 1998 when an
explosion at a gas processing plant deprived the entire state of Victoria of gas for nearly two weeks.

135 Jonathan Stern, UK gas security: time to get serious, Energy Policy, No 32 (2004) pp 1967–79.



3448451072 Page Type [O] 18-12-06 20:24:28 Pag Table: COENEW PPSysB Unit: PAG1

Trade and Industry Committee: Evidence Ev 183

oVshore), beach terminals, LNG terminals, processing plants and storages. Clearly the higher the percentage
of gas in a country’s energy demand, the greater is the importance of source, route and facility diversity as
protection against security incidents.

The Importance of Russia Gas and Gazprom

Much of the European debate on the supply of external gas has focused on the role of Russia and
Gazprom, there has been a great deal of recent excitement in the UK about this subject. Despite the large
numbers of commentators who only discovered the issue of Russian gas security on 1 January 2006, it is a
subject which has been extensively discussed in Continental Europe over the past 30 years. What has
changed in the 2000s, is both the increasingly pan-European scope and the increased volumes of Russian
gas supplies. Historically this subject has been of less concern in the UK, partly because of lower levels of
import dependence, and partly because imports have been from European sources. But starting in 2001,
Gazprom Marketing and Trading began to sell small quantities of gas in the UK. In 2006, press reports
about Gazprom’s intentions to purchase Centrica—which appeared to have little basis in reality—placed a
spotlight on the potential role of Russian gas in the UK.

In 2005, Russia exported more than 154 Bcm gas to 21 European countries.136 All of this gas was exported
by the dominant Russian gas company Gazprom, via its export subsidiary Gazexport. Russia is the largest
single supplier of gas to Europe providing around 25% of European gas demand in 2004. However, the
dependence on Russian gas is not uniform throughout Europe: many central and east European countries
are totally dependent on Russian gas and there is heavy dependence in north west Europe. But the Iberian
Peninsula imports no Russian gas; Belgium and the UK have so far imported minimal quantities. In 2005,
sales of Russian gas in the UK amounted to around 4 Bcm or 4% of total demand.137

The crisis which occurred during 1–4 January 2006 when, following failure to agree a higher price,
Gazprom cut gas supplies to Ukraine, with the consequence that Ukrainian consumers diverted substantial
quantities of gas in transit through their country to Europe, produced a huge negative reaction from
governments and commentators on both sides of the Atlantic.138 Around the same time, an explosion on
the main pipeline carrying Russian gas to Georgia deprived the country of gas for several days. Georgian
president Saakashvili immediately interpreted this as a political act on the part of the Russian government
attempting to exert pressure on a democratic government seeking greater political independence from
Russia. No evidence to support this allegation was produced and a much more likely explanation was a
terrorist act by a separatist group in the North Caucasus region.

The two months immediately following these events saw a period of exceptionally cold weather in both
Russia and many parts of Europe, Moscow experienced temperatures well below minus 30 degrees Celsius
during a 10 day period.139 This raised gas demand in Russia and much of central/eastern Europe to extremely
high levels, placing a huge strain on Russian gas and power networks. During January and February 2006,
there were again diversions of Russian gas in transit to European countries through Ukraine. These
diversions—mostly not disputed by the Ukrainian government—prevented Gazprom from being able to
meet the delivery nominations requested by a number of its European customers. While Gazprom did not
fail to deliver contracted volumes, it was unable to deliver as much as customers requested given their very
high demand requirements during this period. Buyers in Poland, Hungary, Italy and Austria reported that
deliveries were between 10–35% below requested volumes on a substantial number of days in January and
February.140

The overwhelming conclusion of the public commentary throughout Europe on these episodes has been
that, by this action, Russia was attempting to exert political pressure on the Ukrainian government and
president in order to reassert its influence on a country attempting to make a decisive move away from
Russian political influence towards the European Union and NATO. The lack of any oYcial public
European censure of Ukraine for taking gas supplies to which it was clearly not entitled, demonstrated
where European politicians believed the blame lay.

Irrespective of the contractual situation (ie the technical issues of entitlements, prices and payments), the
January/February 2006 episodes, and ongoing problems and uncertainties in the Russian-Ukrainian
relationship, have raised serious doubts in the minds of European politicians as to whether Russian gas can
be considered reliable. There have been suggestions that the Russian government was—by this action—
“sending a signal” to Europe that it had the power to cut oV gas supplies should it choose to do so and that,
should European countries act in ways which it did not like, it might choose to do so. This is based on an
increasingly popular view of Russian foreign policy which holds that the Putin Administration sees energy

136 These figures do not include the three Baltic countries which probably imported 6–7 Bcm of Russian gas in 2005.
137 Total Russian exports given above include UK deliveries, but Gazprom does not list exports to the UK in its statistics because

of quirk of reporting which—because Gazprom does not sell to UK customers on long term contracts—means that these
volumes are included in deliveries to Germany, Belgium and Netherlands.

138 For details of this crisis and the reaction see: Jonathan Stern, The Russian-Ukrainian Gas Crisis of January 2006, Oxford
Institute for Energy Studies, http://www.oxfordenergy.org/pdfs/comment 0106.pdf

139 No oYcial meteorological data have yet been published but anecdotal evidence suggest that these were the coldest
temperatures since 1941, or for 65 years.

140 In the Italian case, deliveries were still up to 15% below nominations at the beginning of March 2006.
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trade as an important means—and perhaps the principal means at Russia’s disposal—of projecting its
political power and influence.141 In this view, the Ukrainian crisis is seen as a “trial run” for what Europe
might suVer in the future, particularly if there should be a significant deterioration of European relations
with Russia.

While it is impossible to say for certain that such a view is wrong, some balance is needed to these
overwhelmingly negative views. For example, in 2005 more than half of Gazprom’s revenues came from
exports to Europe which probably accounted for 15–20% of total Russian foreign currency earnings.142 It
would be a major decision for both Gazprom and the Russian state to act in ways which would jeopardise
the long term future of that revenue stream. However, European and US reaction to the following passages
in Gazprom’s press release of 18 April 2006 suggested that the company was contemplating such action.143

“. . . one cannot forget that we are actively developing new markets such as North America and
China . . .

“It is necessary to note that attempts to limit Gazprom’s activity in European market and politicize
gas supply issues, which are in fact solely economic, will not lead to good results”

This produced a front page banner headline in the Financial Times144: “Gazprom in threat to supplies:
EU told not to thwart international ambitions; Group says it may divert sales to other markets”. This was
despite the fact that Gazprom has no current capability to divert European supplies to North America or
Asia and—in the most optimistic of all possible scenarios—will not have such capability for a decade.
Moreover, this reaction to 18 April press release appeared to ignore other passages which read:

“Alexey Miller noted at the meeting that “Gazprom was and is the main supplier of natural gas
to Europe. We understand our responsibility and henceforth will remain the guarantor of energy
security for the European consumers. All the contracts signed to supply gas will be implemented.
There are no any doubts at all.

“Gazprom is interested in developing mutually beneficial energy cooperation with partners in
Europe. A good example is the North-European pipeline project. We sign new contracts to supply
gas, for the first time, start working jointly with German companies along the entire chain from
production, transmission and up to gas sales to the consumer. This enhances cooperation
reliability for all project participants and even broader—for all consumers of the Russian gas in
Europe.”

The adverse reaction to 18 April press release was followed, in early May, by US Vice President Cheney’s
speech to a conference of east European leaders in Lithuania when he noted in relation to Russia:145

“No legitimate interest is served when oil and gas become tools of intimidation or blackmail, either
by supply manipulation or attempts to monopolize transportation.”

European and US comments on Russian energy security have been hailed in Moscow as hysterical and
hypocritical: hysterical in the sense that Russian comments are being taken out of context and interpreted
in a needlessly confrontational light. Hypocritical, in that—as seen from Moscow—Russia is held to
standards of gas commerce—in relation to monopoly (specifically the creation of national champions) and
liberalisation—which EU countries themselves have failed to meet. The Russia Energy Minister suggested
that, 15 years after the end of the Soviet Union, it was time to phase out subsidised energy prices and this
is the Russians explanation for the Ukraine crisis (and similar but less acute problems between Russia and
other CIS countries).146 Reduction of energy subsidies has been a consistent recommendation of
international financial institutions over the past decade, and are part of the conditions for Russian entry to
the World Trade Organisation.

These events are unlikely to prevent the North European Gas Pipeline (NEGP) from north west Russia
through the Baltic Sea to northern Germany, from going ahead. The first string of this pipeline, in which
the German companies E.ON and Wintershall have agreed to take 49% equity share, is due to be completed
in 2010 with the second string to be built soon thereafter, adding a further 55 Bcm to Russian gas export
capacity to Europe. This would increase theoretical Russian export capacity to Europe from around 230
Bcm in 2006 to 285 Bcm by the early 2010s.147

But there are doubts that that either Gazprom or the Russian government has ambitions to increase
exports beyond 220 Bcm/year. The Russian energy strategy sees total exports—including those to CIS and

141 Those who hold this view use President Putin’s PhD Dissertation to substantiate this view of Russian foreign policy.
142 The figures for 2003 were 65% of Gazprom’s receipts from gas sales, and 16.2% of Russian gas export earnings from non-

CIS countries. Stern 2005, Table 3.4 and 3.5, pp 128–9.
143 On results of Alexey Miller’s meeting with ambassadors of the European Union countries, Press Release, 18 April 2006,

www.gazprom.com
144 Financial Times, 20 April 2006.
145 http://www.whitehouse.gov/news/releases/2006/05/20060504-1.html
146 Viktor Christenko, Energy collaboration is free from Soviet ghosts, Financial Times, 8 May 2006.
147 Ukrainian theoretical (ie design) transit capacity is 175 Bcm but usable capacity is probably less than 130 Bcm in 2006. It is

worth noting that much of the unused capacity could be restored with a comparatively small investment—much less than
that of building a new export pipeline.
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Europe—rising from 194 Bcm in 2000 to 250–265 Bcm in 2010, and 273–281 Bcm in 2020, suggesting very
moderate increases in the second decade of the century.148 There are several reasons for limited Russian
export aspirations:

— Limits to Gazprom’s production after 2010 due to the need to invest in a new generation of fields
on the Yamal Peninsula. Lead times for the development of these fields mean that they cannot now
be producing significant volumes of gas prior to 2015.

— Gazprom’s desire to diversify gas exports to North American and Asian markets, both of which
will involve large scale investments in pipelines in east Asia and LNG projects in the Russian Far
East (Sakhalin) and the Barents Sea. This does not involve competition for gas resources, ie the
gas which will be sold to these markets will remain largely undeveloped unless export projects go
ahead.149

— There is also increasing evidence that Russian commentators believe that it would be desirable to
reduce Gazprom’s financial dependence on European gas exports.150

A somewhat surprising conclusion therefore is that any reticence from Europe to take substantially more
Russian gas, may be matched by a similar Russian reluctance to export significant additional volumes to
Europe.

What does this mean for the UK? Gazprom senior management have expressed aspirations to supply 10%
of the UK gas market by 2010. To this end, Gazprom has reserved capacity in both the Interconnector (IUK)
pipeline and (together with partners) the new BBL pipeline to the Netherlands.151 Particularly for the UK,
a distinction needs to be made between physical deliveries of Russian gas from Siberia, and gas sold by
Gazprom Marketing and Trading. The latter could be selling gas from a range of sources in addition to
Russian supplies, well illustrated by the delivery of a cargo of LNG to the Isle of Grain terminal in April
which Gazprom had purchased from Gaz de France (and probably originated in Algeria). While it is
possible that Gazprom Marketing and Trading could be selling more than 10 Bcm of gas in the UK (ie 10%
of total market volumes) by 2010, it is unlikely that the majority of these volumes will physically originate
in Russia. Should gas prices decline from current levels by 2010—as this author believes they will—Gazprom
is likely to be selling smaller volumes because of the relatively high cost to the company of delivering gas to
the UK.

The main reason to doubt Russian gas supply security—at least for this author—is the relationship
between Russia and Ukraine—both in terms of natural gas and politics—where in May 2006, hopes of an
immediate, significant and sustained improvement seemed slim. The March 2006 EU Green Paper on energy
security was a great disappointment in relation to the potential contribution which Brussels might make in
resolving this problem. Suggestions of a deepening of the existing energy partnership with Russia and
arguments that the G8 should intensify eVorts to secure Russian ratification of the Energy Charter Treaty
and its Transit Protocol seemed unlikely to succeed.152 Neither did they advance the existing EU-Russia
Energy Dialogue in the wake of the failure of European Commission to play any significant role during or
after the events of 1–4 January 2006, using the institutions of the EU-Russia Energy Dialogue and the EU-
Ukraine Summits.153

An OPEC for Gas?

The creation in 2001 of the Gas Exporting Countries Forum (GECF) can be seen either as an event of no
importance, or as the start of an “OPEC for gas”.154 During the five years since its creation, the GECF has
been a rather chaotic organisation with neither stable membership, well-defined membership rules, mission
or objectives. The Venezuelan presidency of the Forum in 2006 is somewhat curious given that the country
is not, and has no concrete timetable for becoming, a gas exporter; a fact which lends no credibility to the
Forum. The Forum is notable for its relative lack of active pipeline gas exporters: Canada and Netherlands
are completely absent and Norway is an observer. Russia has attended all of the meetings but (as far as can

148 Russian Energy Strategy 2003. Energeticheskaya Strategiya Rossiya na period do 2020 goda; confirmed by the Russian
Government on 28 August 2003. Chart 8, p 51. The International Energy Agency also sees little growth in deliveries to
Russia’s traditional European markets with exports to the EU projected at 137 Bcm in 2010 rising to only 155 Bcm in 2030,
a smaller increase than would be accounted for by building a single North European Pipeline. International Energy Agency,
World Energy Outlook 2004, OECD: 2004, p 313.

149 Unless a pipeline is built from Western Siberia to China from fields which could have been used to supply Russia and Europe.
For various reasons, this is both unattractive and unlikely. Fields in Eastern Siberia and the Far East which will supply Asia
are too far from western Russia and Europe to be credible supply sources. The Shtokmanovskoye field in the Barents Sea,
which will supply LNG to North America, is so large that a later phase may see gas piped from the field to Europe.

150 China gas supplies to end Russia’s European dependence-experts, RIA/Novosti, 21 March 2006.
151 An earlier plan for a physical extension of the North European pipeline to the UK will not be needed until and unless Russia

exports become much larger than 10 Bcm.
152 Green Paper, A European Strategy for Sustainable, Competitive and Secure Energy, COM(2006)105 final, Brussels 8.3.06,

para 2.6.
153 For the history of the EU-Russia Dialogue and the Energy Charter Treaty in relation to Russian gas trade with the EU see:

Jonathan P Stern, The Future of Russian Gas and Gazprom, Oxford University Press, 2005, pp 134–139.
154 For background and detail on the GECF see: Hadi Hallouche, The Gas Exporting Countries Forum: is it really a Gas OPEC

in the making? Forthcoming from OIES, www.oxfordenergy.org
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be ascertained) has taken very little active part; neither has an organisation of Eurasian (CIS) gas
exporters—suggested by the Russian president and prime minister in 2002 to 2003—made any visible
progress. Algeria and Libya—which are pipeline as well as LNG exporters—and Iran are among the most
active members of the Forum which is therefore more heavily biased towards LNG exporters and, in terms
of active members, more heavily biased towards Atlantic rather than Pacific Basin LNG trade.

At present, the most that can be said about the prospects for the GECF metamorphosing into anything
akin to a “gas OPEC” is that they are not immediately foreseeable, and that the Forum would need to
develop considerably greater institutional capacity and cohesion for this to become a reality. In a longer
term (10–20 year) perspective, the possibility of some type of price setting organisation should not be ruled
out. The most likely characteristics of such an organisation would be that:

initially at least, it is more likely to:

— be focused on exports of LNG rather than pipeline gas;

— develop with a regional—Europe or the Atlantic Basin—rather than a global focus;

— develop quickly in the context of a crisis for exporters eg prices sinking to very low levels which
threaten revenues, rather than the price environment of the post-2004 period.

Liberalisation and Competition in Continental European Gas Markets?

The past 15 years have seen a succession of EU initiatives, backed by legislation, to create liberalised and
competitive gas (and electricity) markets. These initiatives have, to a significant extent, attempted to
replicate the much more rapid and far-reaching developments which have occurred in the UK. Since the
start of the EU liberalisation era, the assumption of UK government, regulators and market participants
has been that Continental European countries—both individually and as a group—would at some stage
“catch up” with the UK in terms of ease of access to pipeline networks and reduction of influence of
dominant players. In 2006 that assumption needs to be seriously questioned.

Despite the annual reports by DG TREN—and the DG COMP sector investigation report of 2006—
which amply demonstrate the shortcomings of liberalisation and competition Continental European gas
markets, it should not be assumed that major changes will take place in the direction of UK-style
competition and liberalisation.155 The reasons for this need to be explained on a country by country basis,
but have two fundamental causes:

— many (if not most) Continental European governments have never accepted that creation of
eYcient markets should be the main policy priority for their utility industries; and

— most Continental European governments believe that “national champion” companies are
essential to represent national interests on a European stage.

Despite the fact that DG COMP and DG TREN have criticised these policies, it is uncertain whether they
will prevail against the governments of some of the largest states in Europe.

It is therefore important for the UK to consider its position in a future European gas (and electricity)
market with limited liberalisation, dominated by national champion companies protected by their
governments. In such a market, UK companies should not expect their Continental European counterparts
to provide the degree of access or market opportunities which are available in the UK. The consequence for
UK gas security are that—as demonstrated during winter 2005 to 2006—government, regulators and
market players should not assume that short term price signals to bring forth gas in winter as and when the
UK may need it. UK market players will need to sign longer term agreements for both gas and
transportation (and possibly also storage) capacity to be sure of obtaining gas during winter periods.

Conclusions

The general consensus that growing UK dependence on gas imports will necessarily increase the risk of
security of supply incidents is not supported by worldwide or European experience. Gas security
emergencies are just as likely, and arguably more likely, to arise from domestic facility failure—such as in
the UK when the Rough storage reservoir was closed by a fire in February 2006—which was far more serious
than the January 2006 Russia-Ukraine crisis despite the fact that the latter attracted far more press
attention.

There is no reason for any immediate panic about security implications of growing UK or European gas
import dependence. Some of the European and US reaction to the 2006 Ukraine crisis in relation to the
security of gas imports from Russia, and the potential role of Gazprom in European gas markets, has been
out of all proportion to actual events and statements. During the next 20–30 years there may be a potential
constraint on UK and European gas supplies arising from a combination of indigenous production decline,
and the political conditions within key gas exporting countries—and between those countries and Europe—

155 Communication from the Commission to the Council and the European Parliament, Report on progress in creating the
internal gas and electricity market, COM(2005) 568 final, Brussels 15.11.05. Directorate General for Competition, Energy
Sector Inquiry Issues Paper, 15.11.05; Energy Sector Inquiry Draft Preliminary Report, 16 February 2006.
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could prevent the latter from accessing gas reserves which are known to exist and could be profitably
delivered to European countries including the UK. The combination of these factors may present a challenge
which the European gas market has not previously faced.

There are two policy implications for the UK which flow from these conclusions: one international and
one domestic. The international policy implication is that government should keep a careful watch on how
gas demand trends, supply potential, liberalisation and competition, unfold over the next decade in and
around Europe. There is much uncertainty on all sides of the European natural gas balance. Any suggestion
that supplies are likely to remain tight for a considerable period after 2015 because of geopolitical
uncertainties, would have important implications for availability of gas for Europe—and the UK within
Europe.

The domestic policy implication is that: so important has gas become to the UK energy balance, and
therefore to the UK economy, that the consequences of a major supply failure—domestic or international—
could be dire. Because of this, and mindful of the narrow escape which the country has had during the winter
of 2005–06 due to the closure of Rough storage:156

— significant additional commercial storage needs to be built in the UK, probably in excess of what
market participants are currently planning. A likely surplus of supply over demand during the
period 2007–12 will provide a breathing space, in relation to storage needs, to allow new facilities
to be built. Any new gas fired power plants should be required to create stocks of distillate fuel on
their sites and to switch from gas to distillate when requested.

— In addition to this commercial storage, strategic storage is needed in order to cater for catastrophic
supply or infrastructure failures which may have a devastating eVect on regions of the country or
the nation as a whole.

In order to ensure that commercial and strategic storage are built in a timely fashion ie by the early 2010s,
government will need to ensure that market and regulatory frameworks are adjusted appropriately, and that
local planning objections are not allowed to delay the construction of storage facilities.

May 2006

APPENDIX 53

Memorandum by UKAEA

1. The UK Atomic Energy Authority (UKAEA) is a non-departmental public body, which for a number
of years has carried out two main tasks for government:

— The decommissioning and clean-up of our former nuclear research sites at Harwell, Windscale,
Dounreay and Winfrith.

— Fusion research, including the operation of the international JET facility, carried out at Culham
in Oxfordshire.

2. This note sets out the basis of the evidence which we intend to submit to the Government’s Energy
Review.

3. We believe that fusion has the potential to provide a safe, clean, secure and plentiful source of baseload
power. Annex 1 outlines the key advantages of fusion power, and explains the international research
programme now being undertaken with the goal of developing electricity generation on a commercial scale.

4. On the question of new nuclear build, we believe that all options should be considered on an equal
footing to identify a diverse mix of energy technologies which can provide security of supply and minimise
environmental impact, in particular greenhouse gas emissions. For new nuclear capacity to be part of this
mix, we need to demonstrate that former facilities can be successfully decommissioned and to design
decommissioning into new stations from the start.

5. UKAEA is able and willing to provide expert advice to government as well as private consortia who
wish to build and own and/or operate new nuclear generating stations. UKAEA’s core competence in
planning, regulatory frameworks, decommissioning and waste minimisation will be essential to ensure that
future build benefits from the lessons learned from the past. Annex 2 to this note summarises the issues.

17 March 2006

Annex 1

THE POTENTIAL OF FUSION POWER

1.1 The UK’s fusion research programme is centred at UKAEA Culham, which also hosts the Joint
European Torus (JET)—currently the world’s leading fusion research facility.

156 It is worth reflecting on the consequences of this incident, had it occurred in November 2005 at the beginning of the winter,
rather than close to the end.
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1.2 This note outlines the important potential of fusion power as a large-scale, environmentally
responsible source of baseload power, and argues that it should be developed as rapidly as realistically
possible.

Fusion Power

1.3 Fusion, which powers the sun and stars, occurs at very high temperatures that allow the nuclei of very
light atoms to fuse, to form heavier atoms, releasing large quantities of energy.

1.4 Harnessing fusion is a major scientific and technological challenge (for more information see http://
www.fusion.org.uk/, http://www.jet.efda.org/ or http://www.iter.org/), but the outlook is promising.
Conditions in the JET facility at Culham have reached the point where the fusion power released is
comparable to the heating power which is provided externally.

1.5 Fusion has many potential advantages:

— Supplies of the raw fuel (water and lithium) are virtually limitless.

— Fusion is carbon free and does not produce any of the environmental emissions associated with
fossil fuelled power generation. Its by-product (helium) is not a pollutant.

— It is fail-safe. Fusion must be continuously fuelled so the process can easily be stopped. The
challenge is to keep a very hot gas together long enough for fusion to occur—if anything untoward
occurs, the reaction is extinguished.

— It does not give rise to any of the long-lived radioactive products (actinides) which create a 100,000
year waste management challenge for fission technology. While the central components of a fusion
reactor would become radioactive, the relevant half lives are typically 10 years and all materials
could be re-cycled within 100 years.

— It does not give rise to the proliferation issues associated with the production of highly enriched
uranium or plutonium in fission cycles.

1.6 Assuming fusion can be harnessed reliably, it is estimated that the cost of fusion generated electricity
would be comparable to that of clean coal and renewables. The economics are dominated by capital costs
and improve with scale (1GW electrical output currently looks like the minimal viable size; electricity from
a 2GW power station would be some 25% cheaper). The consequences are that:

— Fusion is likely to be more attractive for large conurbations (which house roughly half the world’s
population) than in sparsely populated areas. In this sense fusion is complementary to most
renewables.

— Fusion power stations will produce large quantities of cheap oV-peak power, which could be used
to produce hydrogen for transport fuel (either via electrolysis or directly using the high
temperatures characteristic of fusion devices and catalytic cracking), or perhaps desalination.

The International Research Programme

1.7 The focus of fusion R&D is now shifting from the physics of creating and maintaining a very hot gas
(“plasma”) in which fusion occurs, to integrating this plasma with the technologies needed in a power
station, and identifying materials that can survive years of operation in a fusion reactor. The next steps are
construction of the International Tokamak Experimental Reactor (ITER) and of the proposed
International Fusion Materials Irradiation Facility (IFMIF). If these are undertaken in parallel (on the so-
called “fast track” strongly advocated by the Government’s Chief Scientific Advisor), then a prototype
fusion power station could be generating electricity on a Giga-Watt scale within 30 years.

1.8 ITER is expected to produce at least 500 MW of fusion power. Construction, in France, by the EU
in partnership with Japan, the USA, Russia, China, South Korea and India, will begin shortly. The EU and
Japan have recently agreed to launch the final R&D and engineering design phase of IFMIF. Construction
of ITER and IFMIF should take some ten years. Once results from ITER and IFMIF have been assimilated,
the goal will be construction of a prototype fusion power station.

1.9 As well as hosting and participating in experiments at JET, the UK has its own (relatively modest, but
world class) fusion research programme at Culham, funded jointly by the Engineering and Physical Sciences
Research Council and by EURATOM. The focus is primarily on:

— The Mega Amp Spherical Tokamak (MAST). Spherical tokamaks, which were pioneered in the
UK, may eventually be the basis for a more compact, more eYcient design for fusion power
stations.

— Preparing for ITER.

1.10 On the basis of the quality of this programme,157 the UK enjoys a strong voice in fusion policy in
Europe (and world-wide) and is successfully advocating a strongly mission orientated world fusion
programme focussed on the early construction of a prototype power station.

157 International referees recently described the UK programme as being “At the forefront of international research . . . truly
world-class” and “quality very high on any scale . . . in relation to financial and personnel eVort—outstanding”.
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Recommendations

1.11 Fusion is technically achievable—JET currently holds the world record of 16 MW production. In
view of the absolute importance of meeting future world energy needs, fusion should be developed as fast
as reasonably practicable, as part of a portfolio approach to the development and deployment of more
eYcient and less carbon intensive technologies.

1.12 The UK should maintain a strong fusion programme in order to contribute to the rapid development
of fusion power, and strengthen the UK’s voice in ensuring a fast-track, focussed European and world fusion
development programme.

Annex 2

NEW BUILD AND DECOMMISSIONING

Introduction

2.1 UKAEA’s focus is on decommissioning and environmental restoration. We have no plans to finance,
build or operate new nuclear stations, and no corporate policy to promote new nuclear build.

2.2 We believe that the key to meeting the challenges posed in the energy review will be to assess all
options, both for energy supply and energy eYciency, on an equal footing. The emotional debate between
“no nuclear” and “pro nuclear” is a sterile one. We need to develop a mix of energy technologies that meets
this country’s needs, and there is no doubt that nuclear power has the potential to make a significant
contribution towards the key goals of:

— Reduction of greenhouse gas emissions, particularly carbon dioxide.

— Security of energy supply.

— AVordability in an increasingly expensive energy environment.

Decommissioning and Public Confidence

2.3 However, there are a number of diYcult challenges which the nuclear industry must address if it is to
win public confidence for a new build programme. Not the least of these is the need for a successful
demonstration that the previous generation of nuclear facilities can be successfully decommissioned in a way
which is safe and secure, environmentally responsible, and cost eVective.

2.4 UKAEA sites account for some 10% of the country’s civil, public sector nuclear liabilities, which are
now the responsibility of the Nuclear Decommissioning Authority. We have progressively reduced these
liabilities over the past 10 years from some £9 billion in 1994 to £7 billion in 2003, through:

— The complete dismantling and removal of 15 out of our 26 original research reactors.

— The management and minimisation of radioactive wastes.

— Remediation of contaminated land and freeing-up land and buildings, which are guaranteed free
of nuclear contamination, for alternative use.

2.5 In 2004, UKAEA developed new accelerated decommissioning plans, bringing forward the end date
for decommissioning our sites by up to 35 years, and further reducing the long-term costs to the taxpayer
to a total today of some £5 billion.

2.6 The successful restoration of our sites for future use should contribute to public confidence in any
future programme of nuclear construction.

Design for Decommissioning

2.7 Many of the facilities which make up Britain’s present nuclear legacy date from post-war initiatives in
the 1940s and 50s, when the priority was to build and commission them as quickly as possible. Their eventual
decommissioning was not a significant consideration in their design—a significant factor in the complexity
and cost of decommissioning them today.

2.8 Modern plant will be much easier to decommission, and it will be important to build ease of
decommissioning, and minimisation of resulting wastes, into any new nuclear stations from the start of the
design process. With more experience than anyone else in the UK in decommissioning and waste
management, UKAEA will be well-placed to provide an independent assessment of the cradle-to-grave
performance of alternative reactor designs.

Recommendations

2.9 Maintaining the current focus on decommissioning previous facilities will be important in building
public confidence in a new generation of nuclear power stations.

2.10 Ease of decommissioning, and minimisation of waste, should be significant factors in assessing new
reactor designs.
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APPENDIX 54

Memorandum by UK COAL

1. Introduction to UK COAL

1.1 UK COAL is the largest coal mining company in Britain. Over 85% of UK COAL’s sales are to the
electricity sector, supplying approximately 20% of all coal burnt at power stations in England and Wales.
UK COAL makes an important contribution to the UK’s energy needs, providing approximately 7% of
total domestic energy demand for electricity generation and producing an output of 10mt of coal in 2005.

1.2 UK COAL very much welcomes the extension of this inquiry’s remit to examine the implications of
the increasing dependence on coal imports. We believe that this is a crucial issue in the Government’s
decision-making about future energy supply, and we are pleased to be able to submit evidence to this inquiry.

2. Executive Summary

— Britain’s reliance on imported coal is growing, and is projected to grow further. Most of this coal
is imported from Russia and South Africa.

— Domestic deep-mined coal can provide a secure energy supply to electricity generators at
competitive prices—this oVers a valuable hedge against international market volatility and
security of supply issues.

— Deep-mined coal requires more investment than is possible from the current market, which has
undervalued domestic coal supply. Changes in market behaviour will open the door to private
financing of the deep-mined industry.

— Government help is needed to facilitate new contract arrangements and create a level playing field
between producers and generators. A Government-sponsored mechanism which is acceptable
within current EU and UK law can help facilitate this process without the need for state aid. We
recommend a Government Coal Contracts Panel as a suitable mechanism.

3. Coal is a Vital Part of a Secure, Reliable and Diverse Energy Mix

3.1 The UK’s energy policy must recognise the value of indigenous deep-mined coal and its contribution
to a secure, reliable and diverse energy mix. Coal is forecast to be required at 2005 quantities in the UK over
the next 10 years to satisfy electricity demand.

3.2 Based on the latest DTI projections, coal will provide around 17% of total energy needs and around
34% of electricity generation over the next ten years. In the same period, coal consumption for power
generation in the UK is forecast to remain at around 50–60 million tonnes per annum. Coal-fired power
stations will run at consistently high load factors.

3.3 The value of coal was shown most starkly last winter, at a time of great instability in international
gas supply, when around 50% of entire electricity generation for the period was provided by coal-generated
capacity. This may continue to be the case for the foreseeable future if as expected gas prices remain high.

4. Future International Energy Markets are Potentially Very Volatile

4.1 The current international coal market is putting increasing pressure on prices. The vast majority of
our coal now comes from Russia and South Africa—with growing world demand there is no reason to
believe this situation will change. The following illustration (Fig 1) shows the world coal export market in
2004 (the latest figures which are available).
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Figure 1
Source: Coaltrans World 
Coal Map 2005

4.2 The situation has become even more pronounced since 2004. In the past two years, world coal demand
has increased by 100 million tonnes. Almost all of the Australian coal supply has switched to China, whose
rapid economic development is consuming vast new quantities of power. Similarly, the majority of South
African coal exports have switched towards India and China. Colombian coal exports have been almost
exclusively taken by the USA. Increasing Indonesian production is mainly satisfying growing Chinese
demand. As a result, Russian exports to the UK have increased significantly, but the rapidly expanding
Chinese market is likely to divert some of this Russian coal away from Europe.

5. Domestic Coal can Provide a Buffer against Uncertain World Coal and Gas Prices

5.1 Government must recognise that public policy priorities for security of energy supply and aVordable
electricity must take priority over the short-term commercial interests of individual generators. The
Government must ensure that the UK’s energy policy supports new market frameworks which are
conducive to a long-term domestic coal mining industry and not short-term purchasing decisions by
generators.

5.2 In the global context, domestic deep-mined coal can provide some real benefits to the UK’s energy
mix. At a time when energy imports for power generation are forecast to rise year on year to around 75%
of requirements by 2015 (DTI figures), indigenous coal provides both price certainty over increasing
international market volatility and a secure supply from local sources. As existing coal fired plant is fitted
with Flue Gas Desulphurisation and new clean coal capacity is built to replace the retiring coal fired fleet,
higher sulphur UK mined coal will become increasingly desirable.

5.3 Assuming that energy supplies from Russia remain relatively stable in the medium to long-term, a
future for UK electricity generation without domestic deep-mined coal looks diYcult. Imported coal
volumes would increase, putting pressure on prices, increasing costs above forecast levels with a knock-on
to power costs. Furthermore, the UK’s import infrastructure and rail capacity would require substantial
investment in order to enable larger volumes of imported coal to be transported eVectively.

5.4 The current forecast published by Number 10 on 16 May 2006 (Figure 2), shows that sustained levels
of coal burn will be required over at least the next ten years, when new energy sources may come on stream.
However, were domestic production to fall significantly, it has to be questioned whether the UK would be
able to secure coal to meet demand at prices below the cost of deep-mined coal over the next 10 to 15 years.
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5.5 UK COAL is currently facing investment decisions to access new coal reserves which need certainty
over proceeds to allow the investment to be made. With appropriate contracts, UK deep-mined coal will be
in a position to provide 8% of the UK’s energy supply going forward. This contribution could prove crucial
at a time when 75% of our energy is being imported, particularly given the potentially unstable nature of
imported gas and coal.

6. A Review of Contract Structure and the Coal Market is Needed Immediately to Safeguard
Future Domestic Supply

6.1 Approximately 300mt of deep-mine coal reserves could be accessed from the seven remaining
collieries at aVordable and stable prices below those projected for coal imports. This is subject to immediate
and ongoing capital investment, which if not forthcoming, eVectively precludes future access. The first of
these immediate issues will face the company at Harworth colliery.

6.2 Deep-mined coal reserves represent a reliable and secure source of indigenous energy with existing
planning permission and which can be extracted over the next 15–30 years, obviating the need for increased
levels of imports at increasingly higher prices. It is the level of import prices together with an appropriate
estimate of the associated future transport costs, and the ability to contract at these levels for future reserves,
which is the key area of concern for domestic producers.

6.3 A failure to invest in existing deep-mine infrastructure will result in the continuing decline in
production to potentially just 4mt per year from 2008 from existing accessible reserves of 57mt. A review
of coal contracts and the operation of the coal market is now urgently needed if the domestic industry is to
access the financing required to invest in deep mining beyond this level of existing limited reserves.

7. Existing Contract Arrangements are Based on the Flawed Assumptions of a Failed Market,
which does not Recognise the Value of Domestic Coal

7.1 One of the major problems with existing contract arrangements is illustrated in the graph below. This
shows the diVerence between prices paid for coal imports (the ARA price index) and domestic coal since
1995.
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7.2 Up to 2000, the market priced and correctly valued deep-mined coal as the last incremental tonne of
generation capacity. This was correct in a market where coal imports could not satisfy demand due to port
and rail capacity constraints. The creation—and subsequent demise—of the DTI Price Parity Panel in 2000
ended this as it benchmarked domestic coal prices to imports for the purposes of Coal Operating Aid.

7.3 At this time, the market was based on assumptions which have subsequently turned out to be
inaccurate—UK coal burn has not fallen as expected; coal import levels are far higher than predicted; and
government aid has not provided the level of financial security to the industry that was intended.
Furthermore, assumptions on the transportation costs of imported coal were far lower than the reality has
borne out, with the result that the true (delivered) cost of imported coal has been much higher than
predicted. Domestic prices have also been limited by the industry-wide presumption that indigenous supply
should be priced against the delivered price for imports at optimal ports only, whereas current reliance on
imports has meant that non-optimal (and therefore more expensive) ports have been used to transport
imported coal.

7.4 As a result, domestic producers were forced into long-term fixed-priced contracts with generators
who commanded prices that reflected neither market value nor the true value of domestically-mined coal.

The eVect of this failure of the market has been that since 2000, generators’ purchasing strategies have
consistently failed to recognise the benefits of domestically-mined coal, such as reliability of supply,
proximity to suppliers, and the hedge value it can provide against international market volatility. A failure
to break this behaviour model has resulted in generators’ continuing to determine prices for domestically-
mined coal at levels below international market rates, as Drax has made clear in recent public statements:

“Drax’s current procurement strategy is to purchase domestic coal at below the international
market price and international coal at or just below the international market price to back
power sales”.
Drax prospectus, p 46
“Drax experiences less volatility in the UK coal market than in the power market as Drax typically
enters into long-term supply contracts with UK suppliers, including UK COAL, and can leverage
its buying power”.
Drax annual report 2005 p 14

7.5 The current market structure for domestic coal therefore places disproportionate power in the hands
of generators to determine contract terms and prices, leaving coal producers unable to agree prices which
correctly value domestic deep-mined coal. This additional uncertainty and discount represents a further
significant barrier to investment, and undermines the potential for secure domestic coal supply to underpin
a more secure and diverse national energy policy.

8. Solving the Problem Requires Contracts that Reflect Fair and Competitive Market
Conditions, the Value of Domestic Supply, and a Level Playing Field for Negotiations

8.1 An immediate solution is required to allow new contracts to be negotiated which recognise the value
of domestic deep-mined coal, create a more equitable price negotiating framework between producers and
generators, and allows producers to raise the capital investment required to access new coal reserves. Key
requirements are:

— Appropriate term.
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— Colliery/colliery group-specific.

— Appropriate pricing.

— That existing contracts are reshaped so as not to impinge on new investments.

8.2 With the change in energy markets in recent years and increases in expected coal burn and the price
for energy, the deep-mining industry does not need aid, it needs to ensure a fair price for its coal now and
in the future.

9. How Government can help

9.1 The Government should consider a Statement of Need for the domestic coal industry as part of the
outcome of the energy review process. In the same way that the Secretary of State for Trade and Industry
recently published a Statement of Need for new gas storage capacity, so too should the Government
similarly recognise the role of domestic coal in the energy mix, particularly over the next 10 years.

9.2 It is vitally important that a relationship between generators and producers is created which
recognises the need for a secure domestic coal supply as part of the UK’s energy policy. This must recognise
that substantial investment will be needed in the deep-mined coal industry, and that this will not be available
from the capital markets unless appropriate contracts are in place.

10. Proposed Solution Mechanisms

10.1 Coal Contracts Panel

A Coal Contracts Panel should be established to help facilitate new contract agreements between coal
producers and electricity generators that reflect a competitive market, do not discriminate against any one
party, and provide adequate flexibility for commercial negotiations between parties. DTI should consider
the remit and terms of reference for the Panel, including:

— establishing a rationale and forum for determining long-term coal price forecasts, which should
recognise the benefits of domestic coal supply including reliability benefits, hedge value against
ARA, UK seasonal requirements, transport infrastructure constraints, predictability of supply
from surface-mined sources, and long-term supply assumptions from import markets.

— calculating a long-term price benchmark for indigenous deep-mined coal which recognises the
value of domestic supplies as a basis for flexible commercial negotiations between producers and
generators.

— creating an industry code of practice or memorandum of understanding between industry and the
Government which provides a framework for contract agreements based on price expectations for
both transport and international coal prices, and a mutually agreed understanding of what
constitutes a fair and economically-viable market for both parties.

— consideration of the viability of current contracts between producers and generators and to make
recommendations on revised and sustainable contracts which ensure economic viability for
producers and do not disadvantage generators.

— ensuring a level playing field between generators and producers so that no one party is able to use
a dominant market position to determine prices and contract structures that are uneconomical.

— acknowledging that the function of the Panel is not to recommend or introduce any form of aid
or subsidy to the UK coal industry.

10.2 The Coal Contracts Panel represents one suggestion for a potential framework which would
function to establish new market structures and ensure the long-term viability for the UK coal industry. The
DTI may wish to consider alternative delivery agencies as part of the energy review in order to ascertain the
most eVective means of satisfying policy objectives within current or new legislative frameworks and also
the apparatus of government.

10.3 For example, the Government may wish to explore the possibility of extending the remit of OFGEM
to cover fuel input, and legislate to allow OFGEM to regulate the relationship between coal producers and
generators to ensure UK energy policy meets policy goals, and ensures appropriate contract arrangements
for domestic deep-mined coal producers are in place.

10.4 Any mechanism or policy framework which is established to help deliver these objectives must of
course concord with the provision of both domestic and EU law. It must be recognised that such a
mechanism, its functions and outcomes, must not contravene EC free market regulations, state aid law or
EC competition rules. Any form of intervention must also ensure that no discrimination applies unduly to
any generator or producer operating in a similar situation.

10.5 Recently commissioned legal counsel has confirmed that it may be possible to introduce such a
mechanism subject to the prescriptions of existing law. It will be important for DTI to work with producers
and generators to construct a workable and legal solution which satisfies both the demands of existing law
and UK energy policy goals. In particular, we believe that the principles outlined in this paper are wholly



3448451075 Page Type [O] 18-12-06 20:24:28 Pag Table: COENEW PPSysB Unit: PAG1

Trade and Industry Committee: Evidence Ev 195

consistent with the principles of the EC Electricity Directive and in fact correct a currently existing market
distortion which, if it were to continue, would hinder the achievement of the Directive’s aims; namely to
achieve a competitive, secure and environmentally-sustainable market in electricity.

10.6 Moreover, we believe that the solution mechanisms that we have outlined would not fall within
competition prohibitions set out in Article 81 of the EC Treaty, but even were this issue to be raised, we
would feel that the solution would clearly fall within the exemption categories set out in Article 81(3).

APPENDIX 55

Memorandum by Nigel Yaxley, Independent Consultant

INVESTMENT IN GENERATION AND THE EU EMISSIONS TRADING SCHEME

Whatever the outcome of the Energy Review, it is without doubt that much new generation capacity will
need to be built over the next 10 years or so. The recent report of the Environmental Audit Committee rightly
noted that a new nuclear programme could not realistically be delivered in this timescale. It is also
inconceivable that renewables and energy eYciency alone can fill the gap, and new fossil fuel capacity will
surely be needed.

There are strong security of supply and economic arguments for some of this capacity to be coal-fired.
Whilst a large-scale programme of carbon capture and storage also could probably not be delivered in a
short timescale, it would be feasible to build a new generation of coal stations which are highly eYcient,
giving significant carbon savings compared to the opted-out plant which they replace, and which are
“carbon capture ready”. This would also position the UK to benefit from the massive growth in China and
India, much of which will be coal based.

In the absence of major state intervention, the generation mix will continue to be determined by market
signals such as the relativity of coal and gas prices, and Government-created market mechanisms such as
the Renewables Obligation and the EU Emissions Trading Scheme, (EUETS). It is the EUETS which is the
major barrier to investment in clean coal.

Emissions trading could potentially create strong economic signals for investment across the whole range
of low-carbon technologies. However, the timescale of the existing scheme, even including Phase II which
runs to 2012, is far too short to bring forward the type of large-scale major investments which must be a
part of the solution to climate change, such as nuclear or clean coal. The current EUETS is capable of doing
little more than optimising for minimum carbon emissions across the existing plant portfolio.

The National Allocation Plan for Phase II of the EUETS is currently the subject of a DEFRA
consultation. This will consider the method of allocation in immense detail. The outcome will distribute
windfall profits amongst some players, largely at the cost of consumers, and create good opportunities for
gaming by traders. But without clear guidance about what happens post 2012 it is unlikely that the best long-
term investment choices will be made.

This conundrum has been recognised in Germany, where emissions permits are granted for up to 18 years
where an operator wishes to replace an old, low-eYciency plant with benchmark state-of-the-art technology.
This is bringing forward investment in high eYciency coal capacity, and is making Germany a more secure
environment for such investment than the UK. This model should be studied carefully by the UK
Government. With the right lead from Government, and in the context of a long-term stable regulatory
framework, the necessary investment should then be forthcoming.

I would be grateful if your Committee could give consideration to these issues.

27 April 2006

APPENDIX 56

Second supplementary memorandum by RWE npower

At our evidence session with the Committee yesterday, we undertook to provide further a briefing on the
tax anomalies that act against the development and construction of long-term low carbon investments.

We believe it is reasonable for investors in new technologies to expect firstly, as an absolute minimum, to
get tax relief for all their costs, and secondly, if there is not to be a disincentive then the tax relief in net
present value terms for new projects should be worth no less than alternative less risky options.

Two of the key features of the existing tax system which mean that such expectations cannot currently be
met are:

— the treatment of development costs; and
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— the economic low value of tax allowances for long term capital assets.

On the first point, there is a real risk that some of the significant costs associated with developing low
carbon options (such as clean coal or nuclear) would attract no tax relief at all. This could act as a major
barrier to the private funding of this type of work, and is already starting to reduce the relative merits of
potential UK windpower investments within our group compared to continental alternatives. This issue of
“tax nothings” is covered in Annex 1, which is an extract from our Energy Review submission.

The second point relates to the fact that capital expenditure designed to reduce carbon emissions would
not only attract lower (and slower) tax relief than an equal amount of revenue expenditure achieving the
same end, but also that capital assets with an assessed useful economic life of over 25 years (such as nuclear
and clean coal) are even further disadvantaged. Annex 2 illustrates this, using an example relevant to carbon
abatement. It shows that the tax treatment for long-life assets is equivalent to a 10% capital cost “penalty”
relative to shorter-life assets and a 30% “penalty” compared to revenue expenditure. Given the highly
capital-intensive nature of low-carbon technologies, the tax structure would be a key factor in investment
choices.

Whilst we welcome the fact that the Government has introduced 100% tax relief (“enhanced capital
allowances”) for certain energy saving investments (if they appear on the approved list maintained by the
Carbon Trust), we are urging that this is extended to carbon saving investments. This would go a long way
to oVsetting the unintended penalty against capital investments. As an absolute minimum, we have asked
that low carbon power plant investments are exempted from the long-life asset regime. We also believe the
existing tax regime for Research and Development could usefully be reviewed with a view to more emphasis
being placed on Development, clearly to include work on low-carbon technologies.

I hope that the Committee finds this useful. Do let us know if you would find further briefing on these
issues helpful. As discussed, we will also be sending you a note on planning issues, with reference to our
proposed CCGT at Pembroke.

Alan Robinson

4 July 2006
Annex 1

EXTRACT FROM RWE NPOWER’S ENERGY REVIEW SUBMISSION: TAX ISSUES

A company’s overall objective, as a matter of general principle, is to be in a position to claim immediate
tax relief for all expenditure, in a way that reduces the existing tax burden. Set out below are some of the
potential mechanisms and Treasury policy positions that might facilitate this, but also some of the existing
features of UK tax law that could frustrate it, and would therefore need to be addressed.

Given the commercial uncertainty faced by bona-fide business ventures in light of recent trends in the
volume of tax legislation, it would be useful for the industry to have the opportunity to work with HMRC
to achieve some certainty on the tax outcome before committing to substantial investment. This might well
be possible through existing tax clearance procedures.

Use of Existing Mechanisms

If project expenditure could be brought within either of two existing regimes covering Research and
Development and Enhanced Capital Allowances, then 100% tax relief might be possible in principle, subject
to the caveat below regarding timing.

As an absolute minimum, relevant capital expenditure should be excluded from the unfavourable long
life asset (LLA) regime. Given that their expansion is to be encouraged to meet Kyoto targets, Government
should signal that renewable generation assets, including those recently completed or under construction,
should not be expected to suVer LLA treatment as a matter of policy. Furthermore, if enhanced capital
allowances are to be extended to cover renewable and other low-carbon technologies, the current bar158 on
potentially long lived assets qualifying for ECA should be removed.

Potential Problem Areas

Tax Nothings

The CBI has made extensive representations on the feature of the UK tax system that has been called “tax
nothings”. These are items of bona-fide business expenditure which nevertheless do not qualify for any sort
of tax relief—either as revenue or eligible capital expenditure. Arguably, a modern tax system should have
already eliminated these to make it competitive internationally, but progress in the UK has been slow.

158 Subsequent to our Energy Review submission, we have noted that the consultation document on Carbon Capture and
Storage assumes that there is in fact no bar. We believe the legislative wording could usefully be clarified to confirm this more
positive stance.
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In the context of a new low carbon development programme, there is a risk of some expenditure being
treated as capital for tax purposes, and therefore not qualifying for revenue relief, but also not qualifying
for capital allowances. That would be a tax nothing, which would clearly worsen the economic prospects of
a project. It is understood that HMRC may already be pursing this line in the context of the wind industry.

We are also aware of potential tax nothings in the area of gas storage, particularly regarding creation of
underground storage facilities. This feature may also arise in carbon capture and storage infrastructure and
would need to be addressed.

The tax treatment of decommissioning costs would also need to be considered. We understand there are
currently special provisions relating to the oil industry in this respect. Depending how the commercial
arrangements for decommissioning costs were organised, it may be necessary to introduce new tax rules for
low-carbon technologies to ensure that useful tax deductions would be available.

Timing of tax relief

If expenditure does avoid being classified as a tax nothing, and is also in principle eligible for an immediate
tax relief, the last hurdle to clear is for that tax relief to be utilisable.

If, for commercial reasons, the development activity is in a new legal entity, then it would need to be
accepted as “trading” for tax purposes for the tax reliefs to be of use. Otherwise, they would merely be
deferred until the entity commenced commercial operations. This lead time could be significant for new
technologies, for instance due to lengthy planning/consenting regimes. This would therefore greatly
diminish the value of any tax reliefs.

Any structure or tax regime where the tax reliefs were unavailable until successful operation of the plant,
perhaps due to lack of trading for tax purposes, would represent a significant disadvantage.

An additional point regarding timing is that we would be looking for maximum flexibility in utilising any
tax reliefs from a joint project in the investing groups. If there were very high costs in a short space of time,
the investors may need to be able to spread the utilisation of the losses over time, perhaps to avoid locking
them as carried forward in the new legal entity itself.

Uncertainty over Power Purchase Agreements (PPAs)

Recently introduced legislation covering the leasing of plant machinery is likely also to impact on long
term power purchase agreements, if they are deemed to constitute long funding leases for tax purposes.
Unless companies can gain certainty over the application of these new tax rules, which act eVectively to
transfer tax allowances between parties to the PPA, then construction of new CCGTs where PPAs are
required will be hindered.

Additional measures for major technology development

In light of the particular commercial risk attaching to early stage major plant investments which are
dependent on long-term CO2 prices for a return, we raise the possibility of a targeted relief which produced
tax credits equal in value to the full cost of any such abortive expenditure. This would go further than our
generally stated objective above, but would be one way to mitigate the higher risks, unless some other
method of reimbursement was available in the event of losses attributable to EU or Government
intervention. A mechanism to deliver this could perhaps be based on a suitably modified and enhanced
version of the current Research & Development tax credits regime. If the design program went ahead to
construction, then there could be a claw-back of the enhanced tax relief given.

Annex 2

1. Revenue Expenditure

A company spending £200 million per year for five years on revenue expenditure (say carbon permits)
would get immediate 30% tax relief. This would result in a net cash cost of £700 million (ie £200 million less
30% tax relief, for each of the five years).

To allow a proper comparison it is necessary to take account of the timing of the cash flows and discount
them all back to a single point at the start of the five year investment period. Allowing for this time value
of money (at 10% nominal discount rate), leads to a net present cost of £584 million.

2. Short-life Capital Expenditure

A company spending £200 million per year for five years constructing a power plant with a life of 20 years
(say a CCGT) would have to wait until the plant was operational and would then receive tax allowances at
25% per year on a reducing balance basis.

Reducing balance at 25% per year means that in the first year of operation a tax allowance of 25% of the
total capital expenditure (ie 25% of £1,000 million % £250 million) is generated. At a corporate tax rate of
30% the value of this allowance would be £75 million (ie £250 million x 30%). Having used £250 million of
tax allowances in the first operational year, the remaining balance would be £750 million (ie £1,000 million
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capital minus the £250 million allowance used in the first year). The second year’s tax allowance would then
be 25% of that £750 million (£188 million) and the value of that tax relief would be £56 million (ie £188
million x 30%). This declining balance allowance structure continues for the life of the asset.

This would result in a net present cost of £688 million (ie 18% higher than the same amount of revenue
expenditure). The initial outlay would have been the same as in Example 1, but the tax relief is worth less
because it has been delayed for five years and has then been spread across the operating life. Furthermore
the tax allowances are not indexed for inflation so lose value at the nominal value of money.

3. Long-life Capital Expenditure

The same capital expenditure programme for a long-life asset (say a nuclear or clean coal plant) would
receive allowances in a similar way to short-life assets but at only 6% per year on a reducing balance basis.

The tax allowance in the first year of operation would be only £60 million (ie £1,000 million x 6%) which
would be worth £18 million at 30% tax rate. The value of the tax relief in the second operational year would
be £17 million and so on.

This very slow run out of the tax allowances would give a net present cost of £757 million (ie 30% higher
than revenue and 10% higher than shorter life assets). In investment terms, these “penalties” are directly
equivalent to increasing the capital cost by that amount. Given the highly capital-intensive nature of low-
carbon technologies (nuclear, clean coal, renewables), the tax structure would be a key factor in
investment choices.

APPENDIX 57

Supplementary memorandum by Professor Jim Skea, UKERC

The complete nuclear life-cycle needs to be considered when assessing greenhouse gas emissions from
nuclear power. Even though nuclear electricity generation produces virtually no greenhouse gas emissions
at the point of generation (see Figure 1 below), greenhouse gases are released at all the stages of the fuel
cycle, including fuel preparation and transportation, and during plant construction and decommissioning,
(IAEA, 2000).

The main contributors to greenhouse gas emissions from nuclear power are fuel extraction, conversion,
enrichment, plant construction and decommissioning and materials. Fuel enrichment by gas diVusion is an
energy intensive process that can increase greenhouse gas releases by an order of magnitude when compared
to enrichment by centrifuge. Fuel reprocessing accounts for 10–15% of the total greenhouse gas emissions
from nuclear power. These emissions are highly country-specific as they depend on national fuel mixes,
(IAEA, 2000).

According to the OECD Nuclear Energy Agency (NEA) and International Atomic Energy Authority
(IAEA), and although this varies according to reactor characteristics and location, nuclear power emits
between 2.5-5.7 tCeq/GWh (see Figure 1). By contrast, coal emits around 245 tCeq/GWh, gas emits around
100 tCeq/GWh while emissions from electricity generation per unit of electricity supplied from fossil fuels
are estimated to have been around 165 tCeq/GWh in 2004 in the UK. The overall emissions from electricity
generated from all sources (including nuclear and renewables) amounted to 125 tCeq/GWh, (DTI, 2005).
According to the IAEA in 2000, greenhouse gas emissions from nuclear power are in a similar range to
onshore wind power and small-scale hydropower.

The large scale implementation of nuclear power has been questioned as an appropriate response to
climate change, especially regarding the adequacy of nuclear fuel supplies. The argument put forward by
critics like Mortimer, Storm van Leeuwen and Smith rests on the assumption that if the use of nuclear energy
were to increase significantly then known uranium resources would be quickly consumed. This would lead
to the use of lower grade uranium ores resulting in increased energy consumption and CO2 emissions.
However, the World Nuclear Association disputes the assumption that no further low cost reserves of
uranium remain to be found, as new nuclear build and higher uranium demand would lead to increased
exploration and the discovery of additional resources.
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Figure 1

Range of total greenhouse gas emissions (in g Ceq/kWh) from electricity production chains, (IAEA, 2000)
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GHG emissions at the point of electricity generation are shown in the dark bar segments. Shown in the
light bar segments are emissions from all other stages of the electricity chain, ie fuel mining, preparation,
and transport, plant construction and decommissioning and the manufacture of equipment.

Professor Jim Skea
Research Director
UK Energy Research Centre
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