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Energy Choices 

Building an Energy Policy 
Almost 18 months after publishing the Energy Review of 2006, the Government has begun to act - publishing a Climate Change White Paper and concluding the nuclear consultation. This consultation provides the basis for the Government to decide whether (or not) nuclear should be part of the solution to the difficult and urgent issues of climate change and of energy security, identified in the Energy Review. 
If as expected the Government decides to lift the moratorium on building nuclear power stations in the UK, some may consider that the problems of future energy supply, climate change and energy security are solved. In fact, this would be only the first in a series of choices the Government has to make to create a fully fledged and effective energy policy for the 21st century. 

Lifting the nuclear moratorium might be seen as avoiding defeat in the energy security and climate change battles, but what would be a strategy for victory?
Climate Change & Energy Security

The issues of climate change and energy security are not arcane and technical matters only of importance to utility companies and to energy regulators. They are vital both to our way of life and our future prosperity. 

On one hand, there is the real prospect of climate change threatening global environmental stability. This may well have the effect in the UK of flooding much of our coastline. Elsewhere in the world climate change would create new deserts. 
On the other hand, there are those who would somehow ration energy to reduce energy consumption by 50% or more by the middle of the century. By today’s standards, energy would then be available only in limited amounts and would either by controlled through high prices or allocated by means that owe little to the market. In either event, economic prosperity would be threatened.
The Stern report made the economic case for international action on climate change now rather than waiting until the effects become critical or immediate. The cost of early action will be large but this would be dwarfed by the economic consequences of delaying action.

In the past, energy in the form of coal was the force behind the industrial revolution in the West and similarly is the main power of those new industrial revolutions in China and India. Now as we move towards becoming a post-industrial society, energy remains essential to the way we live, the way we trade and how we will prosper and develop. Developments in efficiency have the scope to alter but not overturn this link between the ready availability of energy and continuing economic development.
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If the wrong choices are made, ‘energy poverty’ in the UK would increase further as electricity becomes more expensive reflecting a new scarcity of clean and secure energy. 

Changes affecting the availability and use of energy could confer great power on those countries such as Russia, and others in Asia and the Middle East that control the main sources oil and gas. Previously, in the seventies, restrictions in the availability of oil led to sharp rises in fuel prices and then wider inflation across the whole economy. 
In the UK, the Government needs to find ways in which its energy policy can be carried forward with the urgency and in the scale that the climate change and security objectives deserve. Also, we need to ensure that UK is not backed into a future that restricts the prospects, and prosperity of the whole nation.

We recognise that these issues have a similar effect across the whole of the developed world. Also, the fast developing countries such as China and India have similar pressing issues of energy security and climate change.  The other developing countries will in, due course, be affected both by climate change, and could have their economic growth impeded by a lack of access to energy, which is the key to their development.

The international nature of these issues should not allow the deferment of national decisions. There is no time to be like Pooh Bear - ‘waiting for something to turn-up’. The solution lies in national decisions and national policies made in concert with other countries. 

The 2006 Energy Review demonstrated that the Government recognised the issues are urgent.  Now legislation is planned. However, as the Environmental Audit Committee of the House of Commons has said, the Government’s energy policy will be judged by actions rather than by speeches and targets. By acting positively now, the UK will both begin to solve its own energy problem and build credibility for international action that will be at the heart of any effective solution both for climate change and energy security.
The 2003 Energy Review provided the political case and the support for subsidies for renewable energy. These subsidies are having the expected effect with large amounts of renewable (mainly wind) energy generation being constructed. The Government has set high targets for renewables – 20% by 2020. 
From the point of view of the investor changes to the electricity market have ensured that wind energy can be a good investment under almost any conditions, as long as he has the right site where the wind blows for most of the year. 

Customers expect electricity supplies to be both stable and secure. Large amounts of wind power will require investment in the grid system for stability control and for back-up. The variable nature of wind means that other forms of generation are required to compensate for unpredictable power changes. Also, during the relatively small number of days each year that there is no wind other generators are needed. The scale of this investment could be many billions of pounds.
Currently, renewables are only a minor part of the energy mix. The value of subsidy (through Renewable Obligations) to achieve the targets set for 2020 have been estimated to be several billion pounds pa. We are beginning to see that there are limits to the contribution that renewables can make in an economic energy system.
Choices for Government 
A positive outcome from the nuclear consultation would not be the end of the problem, merely the end of the beginning. 
Much will remain to be done to get a new build programme in motion. A tentative start has been made in several areas: changing the planning system; beginning the pre-licensing of new reactor designs; considering what is to be done about nuclear waste and decommissioning. 
The Government will have a big part to play in removing the many obstacles to new build even though they will have private investors, owners and operators. A concerted effort will be required on each of these issues to improve clarity of risks and to reduce the uncertainty affecting a decision to invest in new nuclear. It is an open question how they will orchestrate this change.
In addition to these important practical matters, the Government has three major policy decisions to consider:
· How to encourage the private sector to invest in a way that addresses the Government’s energy security and climate change objectives?

· What shape should any future nuclear build programme have? 

· How much of our future energy needs should be provided by clean electricity, including nuclear?

Investment depends on Changing the Market
The 2003 Energy Review and the subsequent Bill modified the energy market, introducing Renewable Obligations Certificates. Further changes will be required to make investing in capital-intensive low carbon technologies attractive. Without market changes we will continue to favour low capital costs means of generation, which means replacing old and dirty coal with new somewhat less dirty coal stations, or gas generators. Both gas and clean coal has a positive effect on emissions but neither will deliver the Government’s objectives of both improved energy security and zero carbon emissions generation, implicit in the longer term targets for the UK energy consumption.
Changes made to the electricity market that benefit nuclear would also encourage investment in other capital-intensive power generating technologies. These might include tidal barrages and perhaps carbon capture and storage (when this technology is shown to be feasible). All of these technologies require investment on such a scale (£15bn for either Severn Barrage, or a replacement nuclear programme) that future electricity prices would need to be underpinned in some way to make their financing possible.
The Climate Change draft White Paper gives the responsibility to a new commission. But action to affect decisions of investment in new power station must affect the price of electricity in the wholesale market. Economic instruments are required that drive behaviour consistent with the Government’s policy objectives and are efficient in maintaining low cost electricity for consumers. Carbon taxes or carbon pricing are the two main ways of change the behaviour of investors and operators of power plant.
Many variants are being considered including:

· Development of the current EU Emissions Trading Scheme (ETS) in its scope and duration with auctioning a much larger proportion of carbon credits;

· Long term carbon reduction contracts;

· Extend low carbon obligations to sources in addition to renewables;

· Cap and floor to carbon pricing with government-backed contracts for differences;

· Climate change levy relief for nuclear;

· Carbon related duty on all fuels.

For a range of reasons including the reality that the ETS exists and applies across the whole of the EU, the government considers its development to be the most promising way forward. However, to date the ETS has been ineffective. During the whole of the first phase of its operation, it has not had any marked effect on decisions about investment. The ETS’ weakness is its short-term horizon (currently until 2012), the low and uncertain carbon price that result from over supply of carbon credits, lack of liquidity in the market and perhaps game-playing by some of the participants. 
The UK Government has the option of either gaining agreement changes to the ETS with its partners in Europe, or introducing a modified form of carbon trading in the UK alone. The key issue is: how long will it take to make the ETS, or an alternative, effective in a way that will enable the investment to replace the 20-30GWe of generation that will be retired during the next 20 years? 

What structure of new build programme?
A new nuclear programme could have many different structures, from all stations being run by one utility with one design, to an array of different utilities each with its own, with or without cross ownerships of current and new utility investors.  

It has been claimed in the industry that once the case is established by one utility that new nuclear is economically viable, all UK utilities will wish to have a share in this dependable source of electricity with stable costs. Also, because the UK will be the first major country in Europe to be faced by the need to replace its nuclear stations, many of the major European utilities may wish to have a share to position themselves for similar challenges in their home countries, some time in the future.

The Government is planning to licence up to three reactor types during the next few years. Because of the apparent security that diversity would provide, some might prefer a programme that has several designs and several competing nuclear generators... There is a view that employing several different designs of power plant might speed-up construction because there would be different design teams with separate international supply chains for each. Also, a multi-design programme might provide in theory some insurance that a single reactor design fault would not affect a substantial proportion of UK generation. 

The French example of over 50 reactors all from the same design stable and with many similarities has not led to this type of difficulty. Also, French experience has shown how a large fleet of similar or identical reactors can be built swiftly and operated efficiently. It is the larger fleet that provides the operating experience and the resources necessary to identify operating issues and respond rapidly, ensuring high availability.

Previous nuclear programmes in the UK have used too many designs, none of which has been made to work effectively and at competitive costs.  The use of several different reactor designs in a market the size of the UK would be a poor decision. It is not a mistake that one would expect private sector investors to make. 
The barriers to re-starting nuclear build are substantial. Only the largest utilities with the strongest balance sheets and who currently operate nuclear power stations will be in the first phase of UK development. This would restrict the choice to EdF, Eon and RWE.  Other utilities might invest as minor parties through a consortium.

The rate of build of new nuclear and the economics of the stations will be affected by the structure of the programme. The Government’s projections for replacement nuclear see only 2 or 3 new stations built by 2025 when seven of British Energy’s reactors will have been closed. Therefore almost 20 years after taking action the UK instead of making progress with energy security and reducing carbon emissions, have regressed on both objectives.
US utilities with only one or two reactors sold their stations during the 1990’s to larger nuclear companies to gain economies of scale. They sought to concentrate the specialised skills in operating nuclear stations and achieving higher levels of availability which are key to profitability.
The fixed costs of a nuclear programme are largely in the first of a series and the specialised engineering and operating staff required to hold an operating licence and to ensure consistently safe operation. It is estimated that a single nuclear station would have whole-life unit costs 18% higher than those which are part of a larger programme of identical reactors. 
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£bn/GWe

Design Systems

Investment £1.8 £2.0

Fuel Costs £0.7 £0.7

O&M - Fixed £2.1 £2.9

O&M - Variable £0.3 £0.3

Waste Charges £0.3 £0.3

Decommission £0.2 £0.2

Total £5.5 £6.5


Life-time Costs of a Nuclear Station

The market could be left to decide the number of nuclear utilities with investors trading-off the economies of scale and generation risk. However, if the Government wished to ensure that competing designs and utilities exist in the UK, it may have to ensure that electricity prices are >15% higher.

How large a Nuclear New Build Programme?

The Energy Review took as it basis, the replacement of the current nuclear element of electricity generation. Also, the Review did not expect, at least in the period up to 2020 when forecasts could have credibility, a major shift between fuel types. In the longer term, to meet Government policy objectives substitution of one fuel by another should be an important means of both increasing the security of supply and in reducing carbon emissions.
Once the new market conditions are established and new nuclear stations are being built, the Government can begin to make larger steps towards its policy objectives. The first target might be by 2025, the combination of an enlarged renewable sector, plus the rapid replacement of nuclear to put the UK in the position that 30+% of its electricity needs would be both low carbon and more secure. 

The questions are how quickly does the Government wish to move towards its  objectives in respect of overall energy supply and what means should it use? 

While these issues can only be sketched out at this stage, it is worth looking at what might be possible with nuclear included in the future energy mix once again. As a benchmark, France in 2007 derives over 80% of its electricity from non-fossil fuels (hydro plus nuclear) compared with the UK’s 23% and is embarking on an ambitious programme to cut the carbon footprint of the whole of their economy.
Limits to the contribution of nuclear to an electricity supply system are related to the daily cyclical nature of demand and the preferred constant power mode of operation of nuclear power stations. Because of the wide variation in levels of demand, there are practical limits to the proportion of nuclear within a robust electricity system. Based on French experience, this limit is somewhere closer to 60% than the less than 20% UK now has.

Space heating is currently the largest consumer of energy in the UK. Much of this is provided by gas both because of its ready availability from the N Sea and until recently its low cost.  Energy efficiency will have an effect on the level of demand for space heating.  However, demand cannot be cut quickly or by a large factor because of both the slow of take-up of energy efficiency measures and the long timescales of re-building homes and factories. 
Once the supply of low-carbon and stable-cost electricity is expanded either by more wind or other renewables, more nuclear, or by Carbon Capture & Storage (CCS), space heating should become a prime target for being replaced by clean electricity 

The choice between the types of generation that could replace space heating with gas will depend on their comparative costs, ready availability and the resolution of the different issues affecting each technology: 

· Wind: developing energy storage systems and showing that it is economic without the support of Renewable Obligation Certificates 

· Nuclear: proving that it is economic and dependable without market price support, and 

· CCS: demonstrating it is feasible and economic.

If electricity replaces 50% of the current space heating, the requirement for new clean electricity could be in excess of 30GWe, more than three times the current nuclear plus renewable supply. There are many possible outcomes from the competition between the clean energy technologies. As an example nuclear might grow to half of the total electricity supply, and by 2040 the installed nuclear capacity would have to rise to 60GWe. 
Such a programme would provide dramatic challenges. Both the size of investment required (~£75bn over 30 years), and the nature of the changes in industry to build 2 stations each year, put in sharp focus the importance of the decisions that the Government will have to make beyond the end of the current nuclear consultation.

An Energy Policy for 21st century

The choices outline here would; 
· Alter the structure of electricity trading; 
· Define the scale of a nuclear new build programme, and 
· Address the means of investment in clean energy for decades.
Together these decisions would form an energy strategy to meet the needs of the UK in the 21st century, preserving the economic and social prospects that are taken for granted, while enabling the UK to adapt to the needs a low carbon economy.

Reversing the nuclear moratorium in 2007 may turns out to be the UK’s ‘Dunkirk moment’ in its energy policy when defeat is avoided. What has been outlined here for a more ambitious energy strategy could be viewed the ‘D day’ plan for opening a beach-head to victory in the ‘wars’ on climate change and ensuring our energy security.

Tony Roulstone
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How to make attractive investments to replace old electricity generators by low-carbon sources?


Competing reactor designs and utilities may lead to 15% higher electricity prices.


Limit for nuclear contribution to grid closer to 60%, than 20% at present.


Major scope for replacing of dirty fossil fuels by clean technologies such as nuclear.
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