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Background

1
This paper is presented as an introductory background to the issues surrounding energy policy, particularly nuclear energy, and  anticipates a future in depth discussion by the Board on electricity generation from all sources.

Introduction

2
Some 26% of electricity produced in the UK is generated from nuclear sources. The South East has two nuclear power stations, Dungeness ‘A’ and Dungeness ‘B’, in Kent, and a number of other nuclear-related facilities. Over the next 20 years, however, almost all our existing nuclear power stations will close, as they reach the end of their operating lives. Most existing coal-fired power stations will also close, both as they reach the end of their operating lives, and as environmental controls become more stringent.  Together with the UK’s growing reliance on imported oil and gas, as indigenous supplies approach exhaustion, this situation leads to a potential ‘energy gap’, which the Government has addressed in the recent Energy White Paper (Our Energy Future – Creating a Low Carbon Economy ), outlined at Annex A.

3
Climate change will have major impacts on our way of life over the next few decades (see Annex B). While some climate change is unavoidable, as a result of the greenhouse gases (mainly CO2) which have already been emitted to the atmosphere, a reduction in the atmospheric concentration of greenhouse gases will mitigate further climate change. It is commonly agreed that the majority of  man-made CO2 has resulted from our use of fossil fuels; the way in which we continue to produce our energy will therefore have a significant impact on further global warming and climate change. 

4
The Energy White Paper reflected a broad consensus that priority needs to be given to environmental objectives (ie., mitigating climate change) in UK energy policy, and that a major expansion in  renewable energy and energy efficiency – if pursued with sufficient commitment – could, if accompanied by imported oil and gas, fill the projected energy gap. The White Paper endorses the importance of maintaining a good mix of energy technologies in order to enhance security of supply, and,, in this context,  it recognises the potential contribution of nuclear power, as a relatively carbon-free technology, towards alleviating global warming in the longer-term; however the White Paper makes no proposals for any new nuclear plant.

Nuclear Power in the Energy White Paper 

5
The White Paper takes the view that while nuclear power is currently an important source of carbon-free electricity, the current economics make it an unattractive option for new generating capacity ; it also recognises that nuclear waste represents a key unresolved issue.  For these reasons, the White Paper does not include any  proposals for building new nuclear power stations. However, it states:

“we do not rule out the possibility that at some point in the future new nuclear build might be necessary if we are to meet our carbon targets. Before any decision to proceed with the building of new nuclear power stations, there would need to be the fullest public consultation and the publication of a white paper setting out the Government’s proposals.”

6
The joint RDAs’ response to the White Paper held that there is an urgent need for clarity on the long-term national strategy for nuclear energy so that  long-term planning can take place in those regions likely to be directly affected by change in the nuclear industry. 

7
The White Paper points out that, irrespective of decisions on future nuclear build, the legacy of nuclear waste has to be dealt with safely, securely and cost-effectively, in ways that protect the environment for current and future generations; the Government has made proposals for a long-term clean-up programme, to be administered by a Nuclear Decommissioning Authority, in a recent White Paper (‘Managing the Nuclear Legacy’ ). 

8
The Energy White Paper also points out  that much of the UK’s electricity transmission network is approaching the end of its design life, and will need to be renewed.  It will not be a simple ‘like for like’ replacement however; while the existing transmission infrastructure has evolved to accommodate very large-scale, relatively remote power stations, the proposed expansion of renewable energy will involve a much greater number of more widely distributed, smaller-scale, local power generation facilities, and will require a transmission network appropriate to that configuration.  Once a renewables-oriented transmission infrastructure is in place, any new nuclear programme would also require additional investment in an appropriate transmission network.

Other Expert Views

9
Many experts and expert bodies share the Government’s view that while nuclear power, being virtually CO2-free, offers undoubted benefits in terms of mitigating climate change, and should be retained as an option in the ‘energy mix’, it  does not at present constitute a viable long-term option for filling the projected ‘energy gap’ – and, therefore it does not currently warrant any replacement or expansion.

10
 The Carbon Trust recognises the potential of nuclear power to make a major contribution to carbon saving.  It also notes that designs for nuclear power stations are now focusing on increased safety features, and on delivering lower cost power.  Nevertheless, it concludes that the investment required to develop the necessary demonstration and prototype facilities and to undertake R&D into nuclear waste disposal issues would be extremely large, and, therefore relegates nuclear power to a secondary role.

11
In a report for the Prime Minister’s Strategy Unit (2002) , Imperial College Centre for Energy Policy & Technology notes that difficulties with the wider-scale deployment of nuclear power in response to the climate change problem lie as much with the much-discussed and unresolved issues of nuclear wastes, safety, decommissioning and proliferation, as with reactor size and efficiency.  It concludes that nuclear power remains a possibility if a solution to the waste problem is found, and if new and better nuclear technologies can be developed that prove publicly acceptable - the technical issues have been studied extensively, but until they are resolved socially as well as technologically, they are bound to be a bottleneck on the future use of nuclear power.

Costs

12
A recent assessment of the relative costs of different forms of energy production showed that electricity from nuclear power costs twice as much per unit as electricity generated from natural gas, or fossil-fuels (off-peak) generally. Nuclear energy is currently more expensive than heat from biomass, onshore wind, some geothermal and hydroelectricity.  The projected future costs (2020) of many forms of renewable energy are less than those for nuclear electricity.  These cost estimates for nuclear power do not appear to include the highly significant costs of decommissioning nuclear plant or managing the nuclear waste legacy.  

Financial Support

13
Earlier this year, the Government made a £650m loan (later reduced to £200m) to British Energy, the UK’s nuclear power station operator; this, and other planned assistance (eg with decommissioning costs) has since been called into question by the EU competition authorities, and is currently under investigation.  Notwithstanding this support, it is unlikely that the Government (unlike the French government) would be prepared to accept additional ‘lender of last resort’ costs for a private sector nuclear expansion programme.

Waste

14
Each year the UK produces about 7000 tonnes of radioactive waste; most of this (about 80% by volume) is low-level waste, while 1% is high-level waste. Nirex reports that at the latest stocktake in 1998, there were 1800 cu m of high-level waste, 71,000 cu.m of intermediate level waste and 8,000 cu m of low-level waste held in the UK.  Although the volume of high-level waste in store is relatively small, it is highly radioactive and represents about 90% of the radioactivity of the total waste stored.

15
More than 95% of the UK’s radioactive waste comes from the nuclear power industry; this includes waste from the enrichment of uranium, fabrication of nuclear fuel, reactor operations, spent fuel reprocessing and related research and development activities.

16
Even if the nuclear industry were to be closed  down tomorrow, more than 80% of the wastes which need to be dealt with would already be in existence or would arise from dismantling existing nuclear facilities; the wastes therefore pose a critical problem

Risk/Nuclear Proliferation

17
The security of nuclear facilities has received greater attention as international terrorism has proliferated.  Although an attack on any of  the UK’s 31 nuclear reactors (housed in 13 nuclear power stations) would not produce a nuclear-yield explosion, there is considerable potential for dispersal of radioactive contamination over a wide area, causing both immediate problems and rendering the area in question uninhabitable for generations to come.  The risk to the South East derives not only from nuclear facilities in the region, but, depending on wind direction, from adjacent regions and, not least, the extensive array of nuclear power stations along the coast of northern France. 

18
Nuclear waste storage facilities offer a similar contamination risk if attacked; it has been estimated that an attack on Sellafield, for example, could release radioactive contamination on hundred times greater than that produced by the Chernobyl accident in 1986.  While increased security (including dedicated air cover) reduces the likelihood of such attacks, the risks remain, and represent an additional cost in a nuclear programme.

Need to Maintain Skills

19
Even without an operational nuclear power programme, there will be an ongoing need for nuclear industry skills, both to handle the decommissioning of time-expired nuclear power plant, and to manage the stock of nuclear waste. The Government estimates that even without new build, the nuclear fuel cycle, power generation and environmental restoration sectors are likely to need around 19,000 graduates and skilled tradespeople over the next 15 years to replace retirements and satisfy demand in environmental restoration.  (cf the Report of the Nuclear Skills Group, DTI Dec 2002). 

20
The skills problem was highlighted as a crucial issue in the joint RDAs’ response to the Energy White Paper Although there is no immediate general skills shortage, some shortages do exist, particularly in safety case production and radiological protection; there are problems associated with an ageing workforce; competition for engineering and science skills. The Government has formed a sector-wide task group to develop and implement a workforce development strategy.

Conclusion

21
There is no question that nuclear power is virtually CO2-free and, therefore, could have a significant role to play in reducing atmospheric concentrations of greenhouse gases and, hence, in mitigating longer-term global warming.  It is also clear that developments in nuclear technology, coupled with over 40 years’ operating experience of nuclear power, are resulting in safer nuclear reactors, in operational terms.  However, nuclear power brings with it a range of other risks and impacts that cannot be ignored when the nuclear option is considered as a component of a broad-based ‘energy mix’ in terms of security of supply.

.

Annex A: Energy White Paper : ‘Our Energy Future – Creating a Low Carbon Economy’ (Feb 2003)

The White Paper identifies three key challenges:-

· the environmental challenge, deriving from emissions of greenhouse gases, notably CO2;

· decline in indigenous energy supplies (having, in recent years, had an exportable surplus, by 2020 the UK could be importing as much as 75% of its oil and gas), and the loss of most of the UK’s nuclear capacity, having reached the end of its (already considerably extended) design life;

· the need to update much of the UK’s energy infrastructure – many elements of the electricity transmission system are approaching the end of their useful life.

And in response, it sets out the following goals:

· to cut CO2 emissions, through improving energy efficiency, a substantial increase in the use of renewable energy, and an expansion of emissions trading. It proposes an ‘aspirational target’ of achieving 20% of UK electricity from renewable sources by 2020 (the current target is 10% by 2010) and a longer-term aim of reducing CO2 levels by 60% by 2050;

· to maintain the reliability of energy supplies (through, for example, long-term supply contract for oil and gas from Norway and Russia);

· to achieve an appropriate fuel/technology mix through promoting competitive energy markets;

· to ensure that every home is adequately and affordable heated.

In addition, the crucial role of technological innovation is recognised, as is the important role of RDAs. Regions will be expected to develop ‘a strategic approach to energy’ to be integrated into existing strategies; this is likely to require regional targets for energy efficiency and renewable energy, together with an action plan setting out delivery and key partners’ commitments.

Annex B: Climate Change Scenarios for the South East Region

Some climate change is unavoidable, as a result of the greenhouse gases (mainly CO2) which have already been emitted to the atmosphere. Latest scenarios (2002) commissioned by the UK Climate Impacts Programme indicate that the South East can expect the annual average temperature to rise by 1 to 1.5 deg C by 2020 (current average is 10.4 deg C); this rise is between 3 and 5 times greater than the rise of  0.3 deg C which has occurred over the past 30 years.  By 2080 we would expect that:

· summers will be hotter by 2 – 6 deg C, and have 20-60% less rainfall. We can expect 30-60 more ‘extremely warm’ days each year than at present;

· winters will be warmer by 1.5 – 3.5 deg C and have 10-30% more rainfall (the number of ‘intense rainfall’ days, with 20mm of rain, could double);

· it could be warm enough for 40 to 100 additional days of plant growth (current average 250 days per year).

· Sea level will rise by  20 to 80 cm, adding to wave energy and destruction of shorelines; this includes large increase in heights of storm surges off our coastlines
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