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European Commission Green Paper

on Security of Energy Supply 

FORATOM Position Statement

Introduction

FORATOM, the “european atomic forum”, is the trade association of the European nuclear industry. Its members are the national nuclear trade associations of every European country that uses nuclear power, including accession states. The role of FORATOM is to present and explain the views of the industry to the European Institutions in Brussels. In this context, FORATOM prepares briefings on all issues of importance to the future of nuclear energy in Europe.

This position statement presents the views of the nuclear industry on the Euro​pean Commission’s Green Paper on Security of Energy Supply. Its function is to inform the European Commission about the views of the industry on the issues raised in the Green Paper and, in particular, to respond to the 13 questions posed by the policy discussion document. This is a public document designed to contrib​ute to the objective debate envisaged by the Green Paper.

Summary of FORATOM’s Response

The European nuclear industry welcomes the Commission’s initiative in launching a wide-ranging and dispassionate debate on security of energy supply in Europe in the first quarter of the 21st century.

The industry is pleased to take an active role in this debate, and believes that nuclear technology will continue to make an important contribution to the energy mix of the European Union in the indefinite future.

The EU is currently dependent on external suppliers for 50% of its energy needs. This is forecast to rise to about 70% over the next twenty years. Energy is a fun​damental prerequisite for civilised life as we know it today, and therefore the Commission’s concern about energy dependency is fully justified. It reflects a growing awareness throughout the member states that energy may not always be as readily and as cheaply available as it is today. There is also increasing aware​ness of the environmental damage resulting from energy use that must somehow be factored into energy policy at national and Community level. All this must be considered in the face of increasing expectations regarding our quality of life. These expectations impact on energy consumption, but we are also required to meet our growing needs within a framework of developments that are sustainable over time.

Nuclear is a secure, stable and abundant source of energy, currently providing about 35% of the EU’s electricity. There are many conventional uranium sources around the world, and availability is not politically sensitive. Large stocks of fissile material are already available inside the EU, and there are enough fuel assemblies (completed and in production) to provide for three to four years of normal nuclear power plant operation. Furthermore, the cost of nuclear electricity is not highly sensitive to the price of uranium. A 50% rise in the price of uranium ore would result in a tariff increase of only 2.5%, whereas in the case of oil or gas it would be around 38%. Fossil fuels have many industrial applications besides their com​bustion for electricity generation. Uranium has virtually no other practical uses, and its use in nuclear reactors, therefore, makes it possible to conserve valuable and finite fossil fuel reserves. For all these reasons, nuclear energy provides a robust and stable buffer against external changes that could affect other sources of energy supply.

Evidence of environmental damage from greenhouse gas emissions, coupled with recent instabilities in fossil fuel pricing and supply, illustrate the potential fragility of our situation as far as energy consumption and dependency are concerned. Fur​thermore, we have seen in the US state of California – even in the world’s most developed economy – that serious disruptions to electricity supply are possible. These events, taken together, demonstrate that energy cannot be taken for granted. Energy availability on demand is not something that just happens. Energy supply has to be thought about and planned for in a comprehensive manner, tak​ing into account a number of important constraints.

All energy technologies have a role to play in meeting our needs within ac​knowledged constraints. It is important to develop renewable energies and energy-conservation technologies so that they can reach their full potential. Appropriate funding mechanisms should be developed, but this should not be at the direct expense of other energy sources.

It is appropriate now to reassert the valuable contribution that nuclear makes to meeting the need for abundant and clean baseload electricity in the EU. The industry sees the European Commission as a key player in this process. Nuclear is strategically important to European energy supply because it offsets depend​ence on oil and gas, which are politically sensitive. Nuclear also makes a valuable contribution to the avoidance of greenhouse gas emissions. The Commission should therefore support the promotion of nuclear as part of the EU’s energy mix.

In relation to the Green Paper, several specific points must be underlined:

Security of supply

European dependency on external energy sources is unavoidable due to geologi​cal and economic factors. Relying on imports for a large percentage of total energy supply carries risks that have to be managed. The nuclear industry relies on ura​nium imported from countries all over the world. However, any risk associated with external uranium dependency is cancelled out by the diversity of available sources and by the large quantities of ore in known reserves. According to figures published jointly by the OECD’s Nuclear Energy Agency (NEA) and the International Atomic Energy Agency (IAEA), total conventional resources amount to 15.4 million tons of uranium, sufficient for 255 years at current rates of consumption. (Further details on uranium supply will be given at a later stage in an annex to this document). In addition, large amounts of uranium are stockpiled at the various stages of the nuclear fuel cycle. The inherent mitigation of supply risk associated with the use of uranium should act, among other factors, as an incentive to the further use of nuclear energy.

Environment

No greenhouse or acid rain gases are produced when nuclear energy is used to generate electricity. This must be taken into account in forming energy policy if the European Union is to meet its commitments under the Kyoto Protocol and under subsequent, more demanding, international agreements. Against this background, the need for replacement nuclear plants over the next few years must be given serious consideration, bearing in mind the fact that many of the older plants will be retired and withdrawn from service. Serious consideration must also be given to increasing nuclear capacity in the EU, particularly if more stringent environmental goals are set.

Waste

All energy industries produce waste, and the wastes from nuclear (including reprocessing) are all safely stored and managed. The current surface storage arrangements for spent fuel and high-level radioactive wastes could continue for a long time to come, and could be continued almost indefinitely by the use of upgraded or replacement facilities. However, the search for permanent solutions continues, and has been given very high priority in some countries. The technical means to create final repositories are available, but political and public support is needed to implement practical solutions. Further work, including research into alternative solutions, is needed to explore the opportunities and constraints, to develop a suitable climate of political and public support, and to disseminate suffi​cient information about proposed solutions in an appropriate and open manner. The Green Paper debate should help in bringing this process towards a successful conclusion.

Research

Nuclear technology R&D should continue to be an important priority in EU energy policy. Areas of strategic importance include studies related to repositories for spent fuel and high-level waste and new techniques for incorporating improved inherent safety, greater efficiency and waste minimisation into the design of future reactors. FORATOM has already provided a detailed opinion to the Commission on the research requirements for the 6th Framework Programme.

Economics

Clear economic advantages are possible if nuclear energy is used to generate electricity. According to the European Commission’s own statistics, existing reactor units produce at a cost of between 1.6 and 1.9 € cents per kWh, compared with 2.5-2.7 € cents per kWh for plants that burn natural gas. Regarding nuclear new-build, independent research indicates that the proposed new reactor unit in Finland would have a cost per kWh of 12.8 Finnish pennies, compared with 14.3 for coal and 15.5 for gas.

Nuclear electricity can prosper in the single EU power market, as it is already competitive with electricity produced by burning fossil fuels, even though the price of fossil-fuel electricity does not include the internalisation of all costs. Policy is needed at Member State and Community level to ensure that market rules encourage ‘a level playing field’ for competition between energy producers within the European Union. It is important that such arrangements do not put EU compa​nies at a disadvantage when competing on local or world markets.

Public acceptance

The nuclear industry is committed to transparency and provides policy-makers, the media and the public with a continuous flow of information on its activities and objectives. The European Commission also has an important public communica​tions function to perform. It has the responsibility to provide accurate and espe​cially impartial information on the various industrial activities being undertaken in the European Union – and this includes the nuclear energy sector.

Conclusion

The Green Paper breaks new ground in opening up a debate on energy policy in the EU in which the contribution of all energy sources, including nuclear, can be discussed in a dispassionate way. Despite this positive start, the Commission document uses negative terms such as “undesirable” or “a source of energy in doubt” when referring to nuclear. More seriously, it underestimates in several important areas the value of nuclear to the EU, both now and in the context of future requirements. Some examples of issues not sufficiently explained or explored, are as follows:

· The protection offered by nuclear against dependence on less reliable energy sources.

· All radioactive waste in the EU, including the most highly active nuclear wastes and spent nuclear fuel, are safely managed, and will continue to be so for the foreseeable future. However, the search for final repositories must remain a priority. 

· The abundant quantities and diverse availability of uranium around the world, and the available stocks held in the EU.

· The insensitivity of nuclear-generated electricity to uranium price fluctuations.

· The competitiveness of nuclear, especially if seen in the context of a level playing field for electricity producers, if all were obliged to internalise their costs in the future, as nuclear does now.

· The environmental consequences – if the nuclear contribution is prevented from developing in the EU, and if European technology/service suppliers are impeded from supplying nuclear technology to appropriate areas of the devel​oping world.


Answers to questions in the Green Paper

The Green Paper concludes with a series of thirteen questions (page 89), which should be answered in the course of the debate. The views of the nuclear industry on these questions are given below. 

Question 1.

“Can the European Union accept an increase in its dependence on external energy sources without undermining its security of supply and European competitiveness? If this were the case, for which sources of energy would it be appropriate to contemplate a framework policy for imports? In this case, is it appropriate to favour an economic approach, in terms of energy cost, or a geopolitical approach in terms of the risk of disruption?”

FORATOM response:

An increase in the European Union’s dependency on external energy sources should not necessarily mean that security of supply or European competitiveness would be undermined. In any case, as pointed out by the Green Paper, European dependency on external energy sources is somewhat unavoidable due to genuine geological and economic factors. Nevertheless, relying on imports for a large per​centage of energy supply carries risks, which have to be managed. The European nuclear industry, for example, relies on uranium imported from all over the world. However, the geographical diversity of these sources, and the sheer magnitude of ore quan​tities in known and predicted reserves effectively cancels out any risk associated with external dependency as far as uranium is concerned. In addition, the nuclear industry protects its fuel supplies in a number of ways. 

The Euratom Supply Agency’s diversification policy for uranium supplies is sup​ported and implemented by producers and, in addition, large amounts of materials are stockpiled at the various stages of the nuclear fuel cycle. Furthermore, the recycling of nuclear materials is a well-tested practice by many nuclear generators which extends further the availability of fuel supplies, thus adding a measure of self-sufficiency. It is important, however, that inappropriate political barriers should not limit the range of fuel cycle options available to nuclear generators. If they do, an appropriate framework policy might involve action to remove such obstacles. The inherent mitigation of supply risk associated with the use of uranium should act as an incentive to use nuclear energy. It should be noted that this property does not apply so readily to other important energy sources. In these cases, the relationship between external depend​ency and risk to security of supply should be examined in the context of energy policy, at both Member State and Community level.

Question 2.

“Does not Europe’s increasingly integrated internal market, where decisions taken in one country have an impact on others, call for a consistent and co-ordinated policy at Community level? What should such a policy consist of and where should competition rules fit in?”

FORATOM response:

The creation of integrated internal energy markets is a sign in itself that significant steps have been taken already towards creating important elements of energy policy at EU level. The function of the market from a strategic point of view is to ensure competition within a regulatory framework. However, market rules should be designed to recognise strategic interests. Punitive rules against the use of nuclear energy could undermine important strategic considerations such as (i) the requirement for security and diversity of supply, (ii) the need to conserve non-renewable energy resources for other potential uses, and (iii) the necessity to achieve environmental goals. There could also be implications for international competitiveness, if EU nuclear companies were to be restrained from exporting nuclear technology.

Consequently, there must be a balance at both national and Community level between market goals and strategic objectives. The three strategic elements men​tioned above, and developed further below, are important to EU member states individually and collectively, and it is in this context that the need for further poli​cies and co-ordination efforts should be considered. This is principally a question for the member state governments to answer, but industry too has a role to play in explaining its potential contributions and limitations as far as market and strategic objectives are concerned. Policy-makers should be fully aware of these inputs when deciding how much further energy policy should be developed and co-ordi​nated at Community level and balanced between member state and Community policies. 

· Security of supply:
The real concern about security of supply has less to do with the need to rely on imports, than with the availability and diversity of those imports. Where supply of an energy resource is limited to a few external countries, which may be politically unstable, there is a risk of unpredictable price variations and even disruptions to supply. To some extent, buffer stocks may be useful, although it is difficult to see how these could be managed at national or Community level. In this regard, the use of nuclear energy has something very positive to offer because there are abundant quantities of uranium avail​able world-wide from many diverse sources. In addition, nuclear is physically a highly compact energy source, and there are already very large stocks of fuel assemblies and fuel-making materials available in the EU, especially when these are measured in terms of power generating capacity per year at current production rates. It is important for the Community and its member states to recognise the strategic aspect of nuclear energy. No action should be taken to artificially make the market position of nuclear more difficult or impossible to sustain.

· Conservation of resources:
The reserves of fossil fuels in the EU have considerable strategic value, making it important to conserve and use them wisely. Leaving such consid​erations to the market alone could lead to wastage. It should be recognised that the use of nuclear enables these fossil resources to be conserved. Ura​nium has only one main use in the civil world, and that is electricity produc​tion. Other sources, particularly oil and gas, can be used for many other pur​poses. Policy-makers should consider whether valuable fossil fuel reserves should be burned away when an alternative, which has no real use other than power generation, is readily and abundantly available.

· Environment:
The Community cannot hope to realise present and future targets for reduc​ing greenhouse gas emissions without some co-ordination of energy and transport policy. In the years to come, the demands by civil society for action against climate change can be expected to grow. Policy-makers should anticipate this, and build into their plans the need for market mechanisms that will encourage clean energy sources, such as nuclear, to flourish. Intro​duction of a carbon tax on electricity producers would help to realise this, as would the inclusion of nuclear in the Clean Development Mechanism.

In summary, policy instruments at national and Community level should aim to develop market systems containing appropriate mechanisms to promote competi​tion, but this should not adversely affect the ability of the European Union as a whole to manage the important factors highlighted above. In particular, when deciding on market rules, efforts should be made to promote a level playing field (for example, regarding the internalisation of costs) and to discourage the imposi​tion of fiscal constraints on nuclear-generated electricity.

Question 3.

“Do tax and State aid policies in the energy sector impair competitiveness in the European Union or not? Given the failure of attempts to harmonise indi​rect taxation, should the whole issue of energy taxation not be re-examined in view, in particular, of the energy and environmental targets?”
FORATOM response:

The nuclear industry is not alone in having strong reservations about tax policies in the energy sector. They have a fundamental effect on energy prices, affecting structural demand for energy products. As electricity and energy products are being traded internationally, energy taxation would influence the competitiveness of EU companies both on the domestic and international markets.

Irrespective of harmonisation of taxes in the energy sector, whether at national or EU level, any energy taxation policy should pursue environmental and sustainable energy objectives and ensure a level playing field for all energy producers.

As climate change and other environmental problems become more acute, there is a growing consensus that environmental protection can only be effectively enforced if all polluters pay for the effects of their pollution on the environment (e.g. carbon tax). The production and consumption of energy has many unde​sirable impacts on the environment and society, also known as negative exter​nalities. The costs to society resulting from those are generally not accounted for in the production and consumption of energy. This is particularly true for the release into the atmosphere of pollutants and greenhouse gases, such as CO2, when burning fossil fuels. However, this does not apply to the nuclear industry, which internalises nearly all the costs associated with the electricity it produces. This includes the costs for managing nuclear wastes, for decommissioning nuclear plants and for providing third-party liability in the event of claims for damages following an accident. No other source of energy takes the same high level of responsibility for the management of its environmental effects.

The use of fiscal instruments, such as carbon tax, can be an effective strategy for beginning the process of internalising the environmental costs of energy produc​tion from all sources, and for removing unfair competition between various energy sources. At the same time, a carbon tax would provide incentives to reduce CO2 emissions and would therefore help the EU to achieve its Kyoto targets, whether through fuel switching or energy conservation.

In 1992, the European Union considered a proposal for a common tax on carbon dioxide emissions and energy, aimed at, among other things, stabilising CO2 emissions by the year 2000 to their level of 1990. Although this proposal begins to address the issue above, by basing the tax half on the energy content and half on the carbon dioxide content of energy sources, it would still penalise electricity gen​erated from low- and non-CO2 emitting sources, such as hydro and nuclear energy, which are part of the solution to the climate change problem. It would also fail to give market incentives for fuel switching.

If the goal of the European Union is to achieve its environmental targets through the use of fiscal mechanisms, then any taxation system should be consistent with its objectives. In this regard, it should be advisable to apply the tax on the carbon content of fuels. This would encourage emission reduction, and the tax could also be placed on imports of elec​tricity and energy products, on the basis of their fossil fuel input, to avoid altering the competitiveness of domestic electricity and energy products on domestic and international markets.

Moreover, a fiscal instrument, such as a carbon tax, could generate important revenues that could be used to help finance energy efficiency improvement meas​ures and fund the development of renewable energies. Subsequently, this instru​ment would provide a more secure market for less carbon and energy intensive technologies whose market shares remain very restricted.

Finally, by shifting the emphasis towards efficiency and low/non-CO2 emitting sources, a carbon tax would benefit the security of supply situation and energy independence of the European Union, currently a main EU concern.

Question 4. 

“In the framework of an ongoing dialogue with producer countries, what should supply and investment promotion agreements contain? Given the importance of a partnership with Russia in particular, how can stable quanti​ties, prices and investment be guaranteed?”
FORATOM response:

This question primarily concerns oil and gas energy sources. Regarding the nuclear sector, for several years there has been an abundant supply of nuclear fuel materials, consisting of both natural and enriched components. Irrespective of the increased competition following the deregulation of electricity markets, the nuclear utilities are continuing to control carefully fuel expenses, their long-term supply needs and the necessary investments.

Since EU producers already invest heavily at home (enrichment) as well as abroad, there is no real need for supply or investment promotion agreements in this sector. However, the EU industry approves measures aimed at ensuring certain price stability and conditions of fair competition, and this in turn encourages investment.

In close consultation with suppliers and users, the European Union thoroughly monitors the utilities’ need to maintain a diversified portfolio of long-term supply contracts with primary producers at sustainable prices, and recommends that sufficient stockpiles be maintained in case of delivery disruptions.

Concerning enrichment, as noted above, it is important to secure the viability of the two EU suppliers facing unfair competition from a de facto alliance between the US and Russian enrichers to market enriched uranium resulting from the dismantling of military inventories.

Question 5.

“Should more reserves be stockpiled – as already done for oil – and should other energy sources be included, such as gas or coal? Should the Commu​nity take on a greater role in stock management and, if so, what should the objectives and modalities be? Does the risk of physical disruption to energy supply justify more onerous measures for access to resources?”

FORATOM response:

In the case of nuclear power, stockpiling at their own expenses is already part of the strategy endorsed by European utilities for managing fuel. Each and every nuclear power plant in Europe has its own on-site security stockpile of fresh nuclear fuel, generally representing one year of consumption in a reactor. The fresh nuclear fuel is safely stored in a dedicated building. Storing fresh nuclear fuel requires a minimum of space, thanks to the high-density factor (one tonne of ura​nium generates the energy equivalent of over 16,000 tonnes of black coal or 80,000 barrels of oil). In addition, two years of additional reserves are available at the different stages of the nuclear fuel manufacturing process (concentration, con​version, enrichment and fuel fabrication).

An average of three years of fuel is therefore already stockpiled in Europe, making nuclear the most sustainable form of energy in terms of fuel reserves. The low share of fuel in the total cost of nuclear electricity generation, in contrast to the share for oil and gas plants, means that the fuel management scheme currently applied by EU nuclear utilities is cost-effective. The relevant figures do not include raw nuclear materials stockpiled in the production plants, or the large energy potential contained in the spent nuclear fuel. For instance, plutonium produced during the irradiation of fuel in the reactor can be reused in the form of mixed oxide (MOX) fuel, thereby reducing the demand for imported uranium.

As far as nuclear energy is concerned, there is currently no need to request the Community to take on a greater role in stock management. Nuclear utilities have their own stockpile management systems that cover their needs for an average period of three years, without resorting to overseas supplies. Other available nuclear technologies – such as reprocessing and recycling – can increase EU independence from overseas supplies.

The risk of physical disruption to energy supply is negligible in the case of nuclear power. EU countries rely on various suppliers for uranium procurement. For instance, in 1999, uranium, the raw material needed to manufacture nuclear fuel, was supplied from 12 different countries outside the EU (Russia, Canada, Niger, Australia, Gabon, Namibia, the US, Uzbekistan, Kazakhstan and South Africa). In addition, many secondary supply sources are available: re-enrichment of depleted uranium, recycling of uranium and plutonium in MOX fuel, and uranium recovered from dismantled nuclear weapons. In addition, EU countries (including several accession countries) have uranium resources that could be mined if necessary.

Question 6.

“How can we ensure the development and better operation of energy trans​port networks in the European Union and neighbouring countries that enable the internal market to function properly and guarantee security of supply?”

FORATOM response:
In the context of security of supply and liberalisation of the electricity market in Europe, large interconnected networks are an essential component. The European Commission could foster an improvement of the current network, in particular by lending its support to the creation of more substantial cross-border transmission lines and to the harmonisation of the criteria for quality of supply.

The capacity of individual nuclear power units in Europe varies between 400 and 1450 MW. Certainly, the larger facilities require a more powerful network for the delivery of electricity to the grid. In the event of network difficulties (incident on the grid and blackouts, for instance), nuclear power plants are not a liability in terms of safety, as they automatically reduce to produce nominal power. In fact, with Europe being interconnected, nuclear power plants provide the reliability of supply, needed if an outage affects one power plant, by backing up other plants through​out Europe. However, as economic activity increases, as our technologies require more power, it is crucial for Europe's network to be sufficiently developed to sup​port this increase in electricity demand. Looking and analysing the recent energy crisis in California, it is important that Europe should not be faced with similar problems and should benefit from the lessons learned.

According to the Edison Electric Institute,
 some of the major factors that have come into play in California include:

· explosive growth in digital commerce (+4-6% per year in California; e‑commerce represented 13% of overall US electricity use in 2000)

· insufficient production means

· mastering market dynamics

· insufficient high-voltage transmission lines to carry electricity into areas that badly need it. (In 1995, there were about 25,000 wholesale transactions versus two million last year).

Although Europe is not experiencing the same growth rate as the US, it is clear that the "Internet economy" will put enormous demands on all elec​tricity infra​structures. Today most European countries have sufficient gen​eration fa​cilities to meet current needs. However, in the near- to mid-term, more elec​tricity generat​ing plants will be necessary, along with even stronger transmission networks.

Nuclear power plants operate mainly in baseload and provide a reliable and con​stant source of energy that is cost-effective, reliable and a quality product – main​taining grid voltage and frequency within acceptable limits. Clearly, in the chal​lenges Europe is likely to face in the future, nuclear definitely has an important contribution to make.

It should be stated clearly that, regardless of the generation means selected, proper grid interconnection with neighbouring countries, as well as equitable access for generators, are essential for security of supply. Technical conditions have to be addressed in order to avoid frequency imbalances. New high-voltage lines are essential between certain countries where bottlenecks occur and where insufficient or poor interconnection is a problem. Market rules and regulatory sys​tems should be designed so as to encourage transmission system operators to invest in new infrastructure, as and when necessary, to meet the needs of both producers and consumers.

Question 7.

“The development of some renewable energy sources calls for major efforts in terms of Research and Development, investment aid and operational aid. Should co-financing of this aid include a contribution from sectors which received substantial initial development aid and which are now highly profit​able (gas, oil, nuclear)?”

FORATOM response:

The nuclear industry does not agree with the Commission’s proposal that “highly profitable” energy sectors, such as nuclear, should contribute to the development of renewable energy sources. Clearly, major efforts should be made to develop technology for energy-saving and “clean energy” production, and the search for funding mechanisms to achieve this should be the subject of careful consideration.

However, the following points need to be made:

· Decisions to use public money to develop nuclear energy were initially taken in the national interests of the countries involved. This enabled these industries eventually to sustain themselves independently. The same model should be used to develop renewable energies, since the benefits from so doing are perceived as important from a national and Community point of view.

· The argument that profitable should support unprofitable is not very helpful. Success cannot be penalised without undermining the incentive to be suc​cessful.

· The role of incentives should be studied in greater depth in order to pro​mote renewable energies. Policy-makers should try to find ways to encourage utilities to develop environmentally cleaner methods of electricity production. Negative initiatives such as a nuclear tax (for example, in Sweden) do not match strategic interests. If utilities could somehow benefit from diversifying their supply portfolio, in order to increase the proportion of clean electricity they produce, then they might feel encouraged to invest in renewables. Indeed, some well-known traditional nuclear utilities are beginning to do this, and measures could be sought at national / Community level to encourage fur​ther diversification of this kind.

Question 8.

“Since nuclear energy is one of the factors in the debate on tackling climate change and energy self-sufficiency, how can the Community find a solution to the problem of nuclear waste, enhancing nuclear safety and expanding research into the reactors of the future, and in particular fusion technol​ogy?”

FORATOM response:
This question raises many separate and complex issues, and could be the subject of a detailed debate in itself.

All categories of radioactive waste are safely managed by the nuclear industry and are subject to strict, independent regulatory control. The volumes, classifications and locations of all radioactive materials produced by the industry within the EU are known. The day-to-day management of low- and medium-level wastes is a matter of well-established practice. This type of waste accounts for 90% of all wastes arising from the nuclear industry. Final disposal solutions exist and are implemented in a number of countries for low- and intermediate-level wastes.

High-level wastes and spent nuclear fuel are safely stored on an interim basis in specially designed facilities. While interim solutions can be used for a long time, it is nevertheless desirable to implement permanent solutions. At some point in the future, the high-level waste and spent nuclear fuel will have to be placed in per​manent storage facilities located deep underground. The know-how and financing systems for such repositories are already in place. But political will is needed to make these repositories a reality, based on the necessary public acceptance and support. The nuclear industry, waste agencies, governments, institutions and regulators have a clear role to play in providing clear, factual information to the public. They must also ensure the necessary mechanisms for public involvement and participation.

It is interesting to compare the status of radioactive waste to that of chemical and toxic waste. For example, in France, where three-quarters of the electricity is generated by nuclear power, about one kilo of radioactive waste is produced per inhabitant per year. Within this amount, only a few grams are long-lived waste. This represents a minute fraction of the 2,500 kg of industrial waste produced in France per inhabitant per year. This should be compared to the situation outside the nuclear industry. The EU currently produces 2 billion tonnes of waste annu​ally, of which 35,000,000 tonnes is classified as hazardous. The EU has 55,000 sites contaminated by ‘normal’ wastes, of which half are deemed in a "critical state" affecting public health.

A further reason why permanent, final storage solutions for high-level waste and spent fuel have not been implemented is that the small quantities involved are safely stored:

· in purpose-built interim storage facilities (as vitrified products from reprocessing or as spent fuel),

· as is also the case with spent fuel, inside the storage ponds of nuclear power plants.

The ponds are designed to accommodate material corresponding to several years of reactor operations and can easily be extended. Vitrified products can be stored for very long periods before final disposal. Interim storage has the benefit of letting heat production from the fission products diminish prior to placement in final repositories.

The nuclear industry supports the ‘polluter pays’ principle. Costs associated with decommissioning and disposal of radioactive waste are contained within the price of the electricity generated, so that the necessary funds exist. This is not the case for other electricity generating industries, where externalities are not covered.

With regard to public opinion in the EU, there is strong support for the view that radioactive waste should be addressed by this generation, not future generations (19 out of 20 people in the EU held this view, according to a major survey in November 1998). It is not true to say that the public will not accept solutions near them, e.g. in Sweden and Finland, local municipalities, with strong local support, have actively campaigned to have high-level waste disposal facilities in their areas. Looking at the Finnish case, it seems clear that for successful implemen​tation, a well defined, step-wise long-term programme is required which should involve full environmental assessments and full public consultation/participation.

In particular in Finland, there is strong support locally and nationally for dealing with the issue of high-level waste. There is a commitment to deal with the issue within national legislation. A key milestone was the Finnish government’s support in December 2000 for the construction of what is due to be the first deep geologi​cal repository for high-level waste.

Nuclear safety

Question 8 refers to reinforcing nuclear safety. Responsibility for the safety of nuclear installations rests with the member states. Satisfactory frameworks for independent regulation already exist. With regard to harmonisation of standards, the nuclear industry supports the Council decision of 1975 (extended in 1992), encouraging member states and the Commission to ensure greater concerted effort between the national safety authorities in order to "arrive at a system of safety criteria and requirements recognised throughout the Community". This resolution also emphasises the importance of extending this philosophy to Central- and East European countries.

The enhancement of nuclear safety concerns mainly the reactors of accession countries where EU upgrading programmes should continue. The independence and competence of the safety authorities of the accession countries has been assessed by the nuclear safety authorities of EU member states within the frame​work of the Western European Nuclear Regulators' Association (WENRA). There is no need for further European regulation.

Research 

The issue of research has been covered in depth by a FORATOM position paper submitted to the European Commission on the 6th Euratom Framework Pro​gramme, FP6.

Question 8 and the text of the Green Paper raise the issue of further research. With respect to radioactive waste, research will refine the current solutions and should form part of implementation programmes. Underground laboratories exist in many countries (for instance, Finland, Sweden, Germany and Belgium) for site characterisation and the development of multi-barrier and retrievability concepts. International collaboration for sharing ideas and expertise should be encouraged.

Research should continue into new reactor types that produce less waste, in terms of activity and volume, into new fuels (e.g. with high burn-ups) and new fuel cycles that consume waste materials (e.g. fast breeder technology and MOX). It should be remembered that a lot of the technology is currently available. There are already a number of co-operation projects focusing on innovative concepts for nuclear reactors and fuel cycle systems (e.g. EU-Michelangelo, USA-Generation-IV, IAEA-INPRO).

Research into partitioning and transmutation (P&T) should continue further. While P&T offers interesting possibilities, it also means having the capability to carry out advanced reprocessing techniques.

With regard to nuclear fusion, over the last 20 years considerable progress has been made with this technology (e.g. JET), and the next steps towards an electric​ity-producing reactor should now be taken (ITER). It uses raw materials that are cheap and evenly distributed throughout the earth. Fusion offers the possibility of a sustainable energy source that will give the European Union a high degree of self-sufficiency and will address the long-term issue (>50 years) of security of energy supply.

Closing remarks on Question 8

Nuclear power is playing, and will continue to play, an important role in addressing the question of security of energy supply in Europe. Nuclear power’s contribution to averting climate change, through CO2 avoidance, is clear. It is regrettable that radioactive waste solutions are not discussed. The Green Paper also does not address the issue of how little impact radioactive waste actually has on the environment, especially when compared to the potential global climate problems being faced and/or the hazards from other forms of waste.

Waste is produced by all energy industries, and those from nuclear (including reprocessing) are all safely stored and managed. Present surface storage arrangements for spent fuel and high-level wastes could continue for long periods, and could be continued almost indefinitely by the use of upgraded or replacement facilities over time. However, the search for permanent solutions continues, and has been given very high priority in some countries. The technical methods to cre​ate final repositories are available, but support is needed to implement practical solutions. Further work, including research, is needed to explore the opportunities and constraints, to develop a suitable climate of public and political support, and to disseminate sufficient information about proposed solutions in an appropriate and open manner.

With or without future expansion of nuclear programmes, long term solutions for radioactive waste will have to be implemented, as the radioactive waste that exists now will have to be safely disposed of. The Green Paper debate should help in bringing this process towards a successful conclusion.

Question 9.

“Which policies should enable the European Union to meet its obligations under the Kyoto Protocol? What action could be taken in order fully to exploit potential energy savings which would help to reduce both our exter​nal dependence and CO2 emissions?”
FORATOM response:

The nuclear industry fully supports measures to increase energy efficiency. How​ever, energy savings themselves will not be enough to reach the commitment made under the Kyoto Protocol.

It must be recognised that the first commitment period of the Kyoto Protocol, 2008-2012, will be a challenge, but that the main concern lies in subsequent commit​ment periods where emissions targets will be tougher. This is when the role of low-carbon fuels, such as nuclear and renewables, will be of increasing importance.

In the Green Paper, the contribution of nuclear power is seen as peaking in about 2010. With some nuclear plants projected to reach the end of their operating lifetimes over the next two decades, nuclear output could be somewhat lower in 2020 than in 1998. The nuclear output is projected to decrease by about 50% between 2020 and 2030, unless new nuclear power plants are put into operation.
In addition, the Green Paper points out that nuclear, and other low-carbon energy sources, contribute significantly towards reaching targets for reducing greenhouse gas emissions and therefore permit the EU to fulfil its obligations under the Kyoto Protocol. However, it also states that the present policies towards nuclear and the current level of support for renewables, would lead to a decline in the share of low-carbon fuels after 2010. As a result, CO2 emission growth would continue with emissions exceeding the 1990 level by 12% in 2020 and 22% in 2030. The EU Kyoto target for the first commitment period is a reduction of 8% compared with the 1990 level. This is a real conflict, especially since the Commission now calls for additional emission reductions. In the draft 6th Environmental Action Pro​gramme, the Commission sets a quantitative target of a 20-40% cut in greenhouse gas emissions by 2020.

Increasing the share of nuclear power would help to stabilise carbon dioxide emis​sions, as demand for energy will continue to grow. This would require the lifetime extension of existing nuclear units and the construction of new nuclear capacity. 

Thus, to meet the Kyoto and subsequent commitments, the EU must sustain and develop the nuclear option. The present level of nuclear power generation is already making a major contribution towards reaching the emission reduction targets. About 550 million tons of CO2 4 are avoided every year in the EU through the use of nuclear power. With additional nuclear power plants, this figure would be even greater.

The implementation and use of the Kyoto mechanisms (emissions trading, Joint Implementation and the Clean Development Mechanism) would help the EU reach its emission target in a cost-effective manner. The Kyoto Protocol is concerned with the emissions of greenhouse gases and the detrimental effect that these gases are having on the world’s climate and environment. Nuclear energy pro​vides electricity with minimal greenhouse gas emissions (considering the full life cycle) and should therefore be included in all Kyoto mechanisms.

Project activities under the CDM must comply with the requirements for sustain​able development of the non-Annex 1 country involved. These requirements can only be determined at domestic level, where there is a full understanding of capacity building, technology issues and domestic needs. No technology should be excluded from the CDM.

In addition, countries have the sovereign right to determine their own development paths and technology needs. Their energy decisions should not be restricted by international policy. All technologies that fulfil the criteria of emissions avoidance, emissions reduction or energy efficiency – all fulfilled by nuclear – should be eligi​ble as CDM projects.

Question 10. 

“Can an ambitious programme to promote biofuels and other substitute fuels, including hydrogen, geared to 20% of total fuel consumption by 2020, continue to be implemented via national initiatives, or are co-ordinated deci​sions required on taxation, distribution and prospects for agricultural pro​duction?”

FORATOM response:

Alternative fuels, such as those involving hydrogen use, could contribute towards improving security of energy supply at some future stage.

However, in the case of hydrogen-powered fuel cells, for instance, large quantities of electricity will be required, and it is essential for this additional power to be delivered using CO2-free energy technologies, such as nuclear. If additional use were made of fossil fuels to generate the extra power required, there would be limited overall benefit, in terms of reducing both energy import dependency and greenhouse gas emissions.

Nuclear power is both clean and ideally suited to the generation of bulk electricity, making it an excellent option as far as hydrogen production is concerned, irre​spective of the production method used. Therefore, nuclear could make a valuable contribution to the production of hydrogen for use in combustion or in fuel cells.

As for ‘national initiatives’ and ‘co-ordinated decisions’, it must be remembered that the ‘hydrogen economy’ is still a long way off and will require a great deal of international collaboration and research. In this context, it is worth noting that the Commission’s 6th Framework Programme on research includes anticipated actions related to fuel cells and hydrogen technology as longer-term priorities.

Question 11.

“Should energy saving in buildings (40% of energy consumption), whether public or private, new or under renovation, be promoted through incentives such as tax breaks, or are regulatory measures required along the lines of those adopted for major industrial installations?”

FORATOM response:
The nuclear industry strongly supports all initiatives to promote energy conserva​tion and saving, provided these measures do not distort market conditions or com​petition in the energy sector. It will definitely not be possible to rely exclusively on one single solution regarding energy conservation measures. Regulatory meas​ures for improved insulation standards for buildings and standards for the effi​ciency of heating equipment would have a major influence on energy consump​tion, and should be used.

Question 12.

“Energy saving in the transport sector (32% of energy consumption) depends on redressing the growing imbalance between road haulage and rail. Is this imbalance inevitable, or could corrective action be taken, how​ever unpopular, notably to encourage lower use of cars in urban areas? How can the aims of opening up the sector to competition, investment in infra​structure to remove bottlenecks and intermodality be reconciled?”
FORATOM response:

The imbalance between road haulage and rail is not inevitable, and corrective action is both possible and necessary. Again, as with Question 10, greater use will have to be made of electricity, in the form of electric-powered road vehicles and by switching the transport of heavy goods from road to (electric) rail systems.

As with the production of hydrogen, this will also require extra electricity generat​ing capacity, using CO2-free energy sources, such as nuclear, because of the need to reduce greenhouse gas emissions and atmospheric pollution in general.

As the vast majority of electric cars would be recharged overnight, there would be increased demand for baseload electricity, the bulk power that has to be supplied both day and night. Again, nuclear power plants are ideally suited to this mode of electricity production, unlike wind and solar, which are dependent on the climatic conditions prevailing at any one time.

If we are to bring about this revolution in the world of transport and travel, we will have to rethink and re-engineer our present systems for electricity production. For environmental reasons, fossil fuels will not be able to bridge the energy gap that will result from greater use of electricity. For reasons of cost, productive capacity and reliability, renewables will not be a viable option either.
Question 13.

“How can we develop more collaborative visions and integrate the long-term dimension into deliberations and actions undertaken by public authorities and other involved parties in order to evolve a sustainable system of energy supply. How are we to prepare the energy options for the future.”
FORATOM response:

Preparing the energy options for the future requires taking appropriate steps today. Setting up a framework in which each and every source of energy has its natural place must be the goal of the European Union in collaboration with national governments, public bodies and private companies. As far as nuclear energy is concerned, one can single out three areas of interest:

· Preserving nuclear energy as a part of the EU energy mix, alongside fossil fuels or renewables. The European nuclear community welcomes any initiative aimed at taking the passion out of the nuclear debate. The Commission must participate in this process and help disseminate consistent and factual informa​tion regarding nuclear energy to guide European public opinion.

· Preserving an investment-friendly climate in which nuclear operators will not be subject to an unfair taxation system or be disadvantaged compared to other sources of energy production. The fact that nuclear power plants do not emit greenhouse gases must be taken into account when formulating possible energy taxation schemes. Furthermore, in order to keep the economic balance right between different energy sources, all external costs (including decommis​sioning and CO2 emissions) should be taken into account, as is the case with nuclear energy.

· Preserving an adequate level of funding for nuclear research. The Green Paper identifies several long-term energy challenges facing an enlarged EU. Nuclear physics offers very promising scientific pathways that could be well translated into industrial reality into the future. The European nuclear community wel​comes any initiative in that direction.

Half the Central and East European countries preparing for EU membership have nuclear programmes. For these countries, according to current forecasts, joining the EU will lead to an improvement of their economies, which in turn will increase their energy needs. To that end, they will have to preserve their competitive and CO2-free nuclear share. The European Commission has initiated a thought-pro​voking debate on security of energy supply. Central and East European countries must be closely associated with this process. The choices made today by these countries will help draw up the energy panorama of the future European Union.

The European nuclear community is very pleased by the release of the Green Paper. Opening a wide-ranging debate about Europe’s energy future, at a time when serious tensions are affecting oil and gas markets, is a crucial step forward. Past lessons must not be forgotten. Energy crises can still affect Western socie​ties. California is a useful reminder that without adequate thought and forward-planning, even the most modern economy can suffer blackouts that can have a negative impact on growth and employment.

Still, it has to be noted that while nuclear power brings indisputable advantages5 to the European energy mix, the Green Paper underestimates some of these aspects. In addition, other issues related to nuclear energy, such as uranium stocks, are apparently misunderstood.

The Green Paper was presented by the European Commission as a vehicle for debate and to stimulate fresh thinking about the future of European energy policy. In addition, as new countries are likely to join the European Union in the years to come, the energy supply question is likely to become more acute. The European nuclear community is ready to contribute to a full and detailed assessment of the current and future role of nuclear energy in the European Union. This task could be performed once the outcome of the Green Paper debate is known. Such reviews have been conducted in the past, and have benefited the EU as a whole, in terms of general guidance regarding the use of nuclear power.

Recommendations


FORATOM recommends that the European Commission should further continue its consideration of the role of nuclear energy, after the Green Paper debate is concluded. This should enable a more thorough and formal assessment of its contribution to the EU energy mix and of its future potential. Such a review could be useful in defining new orientations and objectives for nuclear at Community level.


Climate change:


The Commission should recognise the important contribution of nuclear energy to the avoidance of greenhouse gas emissions that could cause climate change. This should be factored into policy measures aimed at ensuring that the EU meets its Kyoto commitments. In particular, the Commission should encourage the construction of new nuclear capacity.


Waste:


The Commission should support the political and public processes leading to the creation of permanent solutions for the storage of all radioactive wastes.


Research:


The Community should continue to provide significant funding for nuclear research. Important priorities include waste management and the development of innovative reactor designs.


Economics: 


Policy is needed at Member State and Community level to encourage a level playing field for competition between energy producers in the EU. The Commission should facilitate this process.


Public Acceptance: 


The Commission should be more pro-active in providing accurate and impartial information on nuclear energy and in particular regarding the management of radioactive waste. It should also be pro-active in gathering statistics and measuring public opinion.











� The Electric Summer: Symptoms – Options – Solutions. (Edison Electric Institute, October 2000)


� Thomas R. Kuhn, President, Edison Electric Institute: Surging Demand Taxes the Power Grid (Scripps Howard News Service, 2000)


� Fred Bayles: California readies for blackouts (USA Today., August 1, 2000)


4 The Green Paper quoted 300 million tons but this figure is based on replacement of nuclear by gas alone. If however, all nuclear capacity were replaced by the current energy mix then CO2 emissions avoidance would amount to 550 million tons. 


5 less dependence on oil and gas; huge uranium reserves in various countries around the world; large uranium stocks in the EU; competitiveness of nuclear energy, as proved by numerous independent studies; stability of nuclear-gener�ated kWh prices (unlike oil and gas prices), due to the comparatively minor role played by fuel in total nuclear costs; non-emission of greenhouse and acid rain gases.
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