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The notion of energy supply security has many aspects, ranging from the certainty of supply to the end user of quality power services, to the State's defence of its national strategic interests. Towards the end of the 1990s, this became less important as a factor in the policies of some countries, who believed that the opening up of markets would be enough to resolve all supply problems, even more so considering that oil prices were then very low. Since the turn of the millennium, however, as oil prices rose once more, followed by several power crises, especially in California, the former supply security plan has returned to the fore in a new and broader aspect compared to what it was ten years ago.

This new sensitivity is demonstrated by a series of events, including the publication of a Green paper by the European Commission in November 2000, entitled “Towards a European strategy for the security of energy supply”, followed by the Bush-Cheney report from the USA in May 2001, called the “National Energy Policy”. Both of these resulted in legislation, more or less completed, and in concrete measures made all the more relevant by the terrorist attacks of 11 September 2001, the widespread blackouts of 2003, and the oil crisis which we have been experiencing since 2004.

Energy supply security is a subject that is worth studying in detail, if only because energy production and transport, as described in the latest “World Energy Outlook” published by the AIE, will be the fastest growing energy consumption sectors between now and 2030. I would therefore like to congratulate the AIE and AEN for their initiative in holding this conference, which seems to me to be highly topical, as regards both format and content, and entirely in accordance with the basic missions of these two Agencies.

1. Some information about the energy situation in France

France’s energy consumption went through three main phases in the second half of the 20th century: up to 1973, the use of fossil fuels increased rapidly, driving economic growth in the post-war years; from 1973 to 1986, in the aftermath of the oil crises of 1973 and 1979-1980, the use of oil was called into question; from 1986 to the present day, overall consumption began to pick up again at a moderate pace.

1.1. France has few energy resources

France lacks immediately available energy resources compared with European countries helped by geographical or geological accidents (coal in Germany and Spain, oil, gas and coal in the United Kingdom, gas in the Netherlands, hydraulic power in Switzerland, etc.). National coal output dropped from more than 40 million tonnes p.a. at the end of the seventies to zero in April 2004, when the last mine was closed at Creutzwald in Lorraine. This decline was accompanied by an ambitious labour policy, reflected in a "Coal Pact" and a "post-mining" management strategy. Until the end of the seventies, the natural gas field in Lacq supplied 6 to 7 million gas toe p.a., accounting for up to 15% of national primary energy production. However, this percentage has since dropped to less than 1%. Oil production, which depended upon the willingness of operators to invest in exploration-production in French territory, never came to much over 3 million toe p.a. and currently hovers around 1.5 million tonnes p.a., i.e. slightly more than 1% of primary French production.
1.2. The nuclear programme: a response to oil shocks
Like other industrialised countries, France responded to the two oil shocks with measures designed to improve supply security. Significantly affecting the energy system, these measures reflected an ambitious energy policy intended to address three basic concerns:
· More diversified geographical origins for fossil fuel imports, particularly oil and gas, as France's coal contribution continued to decline,
· A more diversified energy mix, partly achieved by massive investment in civilian nuclear power (like several other countries),
· A commitment to energy efficiency and savings measures.
At first French energy policy focused on the growth of a national energy supply, like the policies pursued by other countries. The only forms of energy production capable of industrialisation in France were electronuclear power and renewable energies. In the fifties, the government launched a programme to build large dams. This was followed twenty years later by a nuclear power programme, currently giving France 58 nuclear reactors with an installed power of 63 GW, i.e. the second-largest installed base after the USA. This effort is reflected in France’s current paramount contribution of nuclear power to electricity production (78%) and in the significant use of hydraulic power (12%). 

In addition to hydraulic power, the Government promoted such renewable energies as wood (9.2 Mtoe in 2004), solid urban waste (2.1 Mtoe, with sustained growth), wind energy (600 GWh and rapidly increasing), biofuels (0.5 Mtoe) and many other promising technologies with significant growth potential in the years ahead.
France’s commitment to nuclear energy has given it spare capacity to export to neighbouring countries, thus contributing to the electricity supplies of the whole of Europe, at a level of 60 to 70 TWh per year, with no CO2 emissions.

1.3. Increasing energy needs

France is the 8th-ranked consumer of electricity worldwide with 393 TWh final energy consumption in 2002, after the USA (3,513), China (1,302), Japan (983), Russia (618), Germany (499), Canada (490) and India (398).

Until recent years, growing energy demand -especially for electricity- was driven by France’s economic growth and dynamic population trends. The growth of road transportation (people and goods), domestic electricity use and industries with high power consumption (steel, chemicals, paper, cement industry, etc.) helped ensure a sustained increase in energy consumption.

Over the last four years, there has been a perceptible slowdown, linked to subdued economic growth. Corrected for climate, therefore, final electricity consumption France increased by only +1.4% en 2004, for an annual average of +2.2% since 1990.

Electricity is not an economic product like other things. It is a vital resource, which cannot be stored, and the demand for which is very inflexible, since consumption is more often than not independent of its spot price. For example, a train still runs even if the price of the electricity that powers it triples or quadruples on the wholesale market, the assumption being that the rail company would still have to pay.

The French electricity market was deregulated on 1st July 2004, for business consumers, giving them complete freedom to choose their own suppliers from that date. This option applies to around 70% of the market, representing some 300 TWh and 4.5 million non-domestic sites. Following implementation of European and national legislation, the next stage is the deregulation of the entire electricity market, planned for the 1st July 2007 (425 TWh and more than 33 million customers).

2. The French concept of security of supply for electricity

No matter which political majority is in power, French energy policy has always given high priority to supply security, alongside environmental protection, economic competitiveness and social and territorial cohesion. This is demonstrated by the explicit reference made by the “public electricity service”, as defined by Act n° 2000-108 of 10 February 2000 “relating to modernisation and development of the public electricity service”, as follows:

Article 1 (extract):

“The purpose of the public electricity service is intended to guarantee electricity supplies across the whole country, in the national interest.

In the context of an energy policy, it contributes to the independence and security of supply, to air quality and the reduction in the greenhouse effect, optimal management and development of national resources, control of demand, competitiveness of economic activity and control of future technological choices, as well as the rational use of energy.

It assists social cohesion, by ensuring the right to electricity for all, contributing to social inclusion, careful land development, respect for the environment, technological research and progress, as well as defence and public safety.

The public electricity service gives concrete expression to the right of all to electricity, a primary need, by respecting principles of equality, continuity and adaptability, under the best possible conditions for security, quality, cost and price, economic, social and energy efficiency”.

There are, however, two quite separate aspects to the concept of electricity supply security:

· that relating to the consumers’ individual choices which they can implement through their own resources, or via a traditional contract, linking client and supplier. The consumer may for example wish to obtain a higher than average level in quality of supply or may also wish to be covered against the risk of higher prices. There is in fact an ever-growing number of commercial or technical tools available, driven by the opening up of the markets and outside of any state intervention:

· The technical tools include the increased use of electric inverters, as a protection against brown-outs or voltage drops, and for those who have the resources, individual production, often using co-generation facilities.

· The commercial tools also include the use of spot markets on electricity trading floors (Powernext in France), interruptible contracts or long-term contracts, such as those which allowed the Finnish paper manufacturers to fund construction of a nuclear power plant, etc.

· the second aspect applies to what the public authorities consider to be the socially and economically necessary level of security, which justifies their intervention, particular as regards the above-mentioned law; this is the category of supply security that will mainly be considered below.

Through the Act of 10 February 2000, the French government has three management tools for the channels or techniques developed by operators but not compliant with particular objectives:

· call to tender (article 8)

· request for authorisation (article 9)

· obligation to purchase (article 10)

1.
An initial State intervention consists in ensuring the primary energy supply needed for the operation of the installed base, that is oil, gas, coal , renewable energy and uranium:

· oil and gas: actions relate to now traditional tools, such as stocks, producer-consumer dialogue, long-term contracts, the search for transparency in underlying economic structures, etc.

· renewable energy: support or incentive tools are put in place, such as “obligation to purchase” or “call to tender” systems,

· uranium: supply sources on the international market are currently in excess, with an even distribution in the respective weight of suppliers, so there is no need for short-term precautions. At longer term, through reprocessing of used nuclear reactor fuel, France has developed a capacity to get the most one can out of available fuel.

2.
A second level relates to the design of primary energy supplies to meet national objectives, for example in terms of their vulnerability with respect to other countries or as regards environmental protection ; in this case, it is worth noting the trend towards more restrictive objectives, depending on the circumstances, in either a national or European context, such as the share of electricity from renewable sources in internal gross electricity consumption, which should reach 21% in France by 2010 (European directive 2001/77 dated 27 September 2001) or bringing wind generators into service, giving a total power of between 2000 and 6000 MW installed by 1st January 2007.

3.
A third level relates to the installation of infrastructure and equipment, whether to replace those at the end of their life, or to add to the current installed base, harmonising as far as possible with growing demand. In this respect, deregulation of the electricity markets is changing the context in which the economic factors concerned are involved:

· as regards supply, that is production, transmission (especially in an international context through the development of interconnections) and distribution, there are an increasing number of players in the field,

· low power installations (wind generators, small co-generation systems, etc.) are in the process of development,

· where there are no mechanisms for rewarding provision of production capacity, the market alone does not encourage the development of production resources requiring high capital input,

· despite the current rise of electricity prices, they are still too low to encourage new investment,

· the volatility in electricity prices, although less marked in France than elsewhere in Europe, damages the visibility required by potential investors,

· the new paradigm -which results from removal of power generation monopoly- does not guarantee to a power generator that it will be able to make its customers pay for the financing cost of new infrastructures.

4.
A fourth level of response involves on-demand action, especially to make savings in peak electricity supplies.

5.
A fifth level involves guaranteeing a minimum level of electricity supply to people in need or those with temporary payment difficulties, especially during the winter, where an electric convector heater could be the difference between life and death.

3. Tools implemented by French public authorities

The public authorities have different conceptions of actions to protect electricity supply security depending on the time scales:

· in the short term, to avoid and where necessary correct as quickly as possible supply deficiencies that have two possible sources:

- a physical line break on the transport or distribution network, associated with a random event, whether climate related or not (fire, storm, ice, attack, etc.),

- a break in supply, localised or over a wider area, caused by insufficient production or transport capacity, itself the result either of under-capacity in the equipment or infrastructure concerned, or excessive demand, or a combination of the two (for example during a heat wave or cold snap);

· in the medium and long term, to plan for future changes in demand for electricity in  France, and where the market allows and/or needs it, to implement an “optimal” product structure, designed to minimise the likelihood of a situation arising where the product cannot fully meet demand, with an adequate safety margin.

The public authorities have two types of instrument at their disposal to regulate the market in order to ensure the short and long term security of electricity supply:

· organisation of crisis tests (e.g. simulation of a sudden shortage or a critical situation with regard electricity supply in Summer or Winter) in order to avoid a network collapse; if such test can reveal a potential difficulty, it is up to suppliers to negotiate with their customers additional fading arrangements or to find additional provisional generators (e.g. cogenerators);

· multi-year contractual objectives agreed with both the RTE, the public power transport network operator, and with the companies that operate public services, namely EDF and other distributors; this results, for example on targets being set for taking existing power lines underground;

· legislation and regulations which require RTE at least every two years to establish a State-controlled “multi-year budgetary forecast”, from which the State can calculate a “multi-year production investment programme” (PPI) which sets objectives as regards distribution of production capacity for each primary energy source, and where applicable each production technique and geographical zone.

At the European level, there is a proposed directive under discussion relating to security of electricity supply and investment in infrastructures (COM(2003)740) which in particular sets a target of 10% of installed production capacity for each member State (target set by the European Council in Barcelona in March 2002) for interconnection between member States. France has signed up to develop interconnections and is contributing to the overall balancing of the European networks with its electricity exports. 

3.1. An example of a major hazard: the storms at the end of 1999

Two violent storms hit France on 25-26 December 1999 (north west) and 27-28 December 1999 (centre west). They caused around one hundred deaths, and seriously damaged homes, industrial plants, forests and infrastructure. A section of the French power system was destroyed, cutting electricity supplies to more than 10 million people across most metropolitan districts.

At the time, EDF mobilised considerable resources to restore power and received massive help from its French industrial partners and from 17 of its foreign counterparts. Three days after the second storm, service was restored to almost 3 million households. The rate of reconnections then fell however, with customers remaining without power in isolated, inaccessible areas, where the entire system had been destroyed.

Around 5,300 generator sets, with a total power of 400 MW had to be brought into service to relieve the mains supply or provide replacement solutions. More than 18,000 people were mobilised across the country, and normal service was restored around 10 January 2000.

In most of the affected areas, the Government put the ORSEC
 plan into action, implementing optimal co-operation among public authorities, civil security agencies, the Army and EDF. “local emergency power plans”, consisting mainly of a list of priority customers (medical services, pumping stations, telephone exchanges and radio transmitters, warning sirens, some sensitive industrial plants), allowed public authorities to reduce the difficulties involved with the thousands of decisions that had to be taken on the spot regarding priority re-connections.

This disaster, along with the heat wave of summer 2003, acted as a catalyst to the Government and Parliament, in order to increase security of the power supply system.

3.2. Energy outlook

Multiple power failures in many OECD countries during 2003 strengthened the French government’s conviction that it cannot allow the market alone to guide proper investment choices for society as a whole.

Extracts from the modified Act n° 2000-108 of 10 February 2000 give the main legislative provisions that determine the context in France for defining rules for security of electricity supply. Other texts have been approved since then, including the “PPI” order of 7 March 2003 setting targets for development of the installed electrical production system in France. This system of crisis preparedness (in the sense that it may only happen in the case where security of electricity supply is foreseen to be threatened in the next future) applies in brief as follows:

· below a minimum threshold:

· system for authorising new installations,

· optional tendering process (e.g. biomass, wind power);

· above a minimum threshold:

· possible provisional suspension in issue of authorisations,

· possible suspension of the obligation to purchase for new installations;

· between the two limits (which is the normal case):

· possible tendering process to achieve objectives, for example on renewable energy or peak supply resources.

It is worthwhile noting that -contrary to renewable energies for which call to tender is appropriate as a promotion tool since they are not yet profitable by themselves-, the French government is cautious in a possible use of such a system for peak supply resource because it would rather leave the market alone solve this issue.

Whether for RTE’s “provisional review” or their own more general planning work, the French public authorities want to have warning mechanisms and risk prevention resources in place relating to shortfalls or loss of quality in electricity supply.

This is the context in which to consider the Government’s decision to keep the nuclear option open, by deciding to build a new type of reactor, the EPR, at Flamanville, to be brought into service by 2012.

4. Conclusion

Security of electricity supply may cover a lot of areas, from availability of primary fuel until availability of power generation, including power transmission. Careful attention is needed for these different links in the chain of power generation/transmission, especially through the use of analytical tools that require a lot of statistical, economic and technical data to give a clear picture of the situation as it stands.

More basically, opening up of electricity market leads to new patterns for electricity price cycles and, consequently, for installed capacities of power generation. In this respect, periods of tension on installed capacities, which are linked with high electricity prices, follow periods of over-capacity, which are linked with low prices. These cycles may be observed on mineral resources and are common. However a period of adjustment is necessary for electricity market players to take into account the price signals and it must be avoided that such periods of time lead someday to a network collapse. Moreover, the network should benefit continuously, regardless price cycle, of an overall over-capacity for power generation. It is the reason why, beside the usual measures to foresee and to prevent, the French government wants to put into practice a system of crisis preparedness, as mentioned above, which accompanies the market without substituting for it.

Citizens are rightly waiting from the Government that it guarantees the best possible level of security for electricity supply at a time where this good is more and more essential. The representative of this Government, as I am, is convinced of the importance of this task and that it is a lot at stake for the economic and social development, in a European context.

Thank you for your interest.

ENCLOSURE

Extracts from Act n° 2000-108 of 10 February 2000 relating to modernisation and development of the public electricity service, modified in particular by Act n° 2003-8 of 3 January 2003 on gas and electricity markets, and the public energy services

Article 6 (extract):

“The minister for energy issues and publishes the multi-year plan for production investment, setting objectives for distribution of production capacity for each primary power source, and where applicable, each production technology and geographical zone. This plan is designed to leave room for decentralised production, co-generation and new technology.
(...)

In drawing up this plan, the minister for energy relied in particular on the collective energy services programme and a multi-year budgetary forecast, produced every two years at least, under State control, by the operator of the public power transport network. This budget takes account of changes to consumption, transport and distribution capacity, and exchanges with foreign networks”.
Article 8 (extract):

“When production capacity does not meet the targets for the multi-year investment plan, particularly as regards production techniques and geographical location of installations, the ministry for energy may use the tendering procedure, after notifying the public power transport network operator, and where necessary, each public distribution network operator concerned.

The minister responsible for energy defines the terms of the tendering procedure implemented by the energy regulation commission, based on a detailed schedule. In particular, it specifies the energy, technical, economic and financial characteristics, expected usage and the area where the production installation covered by the tendering process will be installed.”
Article 15 (extract):

“I – In order to ensure access to the public power transport network, in technical terms, as specified in article 23, the network operator implements the tendering and supply processes previously determined.

The tendering programmes are set up by producers and those with access to sources that have been covered by intra-community or import contracts. The tendering programmes relate to the quantities of electricity that the suppliers expect to deliver during the coming day, and specify adjustment proposals as mentioned under II, III and IV, which are governed by the public power transport network operator.
Supply programmes are produced by the power distribution bodies mentioned in III of article 2, owners and operators of rail networks or urban public power transport networks mentioned in article 22-II and the suppliers noted in IV of the same article. These programmes apply to the quantities of electricity expected to be supplied to them and which they expect to deliver during the following day.
The public power transport network operator is responsible for the tendering and supply programmes, so that it can ensure balancing with its forecasts for national consumption, before these programmes are implemented.

The contractual period must be compatible with the overall balance between public power transport and distribution networks.

II. – At any time, the public power transport network operator ensures balanced electricity flow across the network, as well as safety, security and efficiency on this network, given the technical constraints under which it operates.   It also ensures compliance with the rules relating to interconnection of the various national electricity transport networks.
The public power transport operator may consequently be able to modify registration programmes. These modifications allow for the economic order of precedence among the adjustment proposals it is asked to consider, subject to technical constraints on the network, and safety, security and quality requirements for the public electricity service. Selection criteria are objective, non-discriminatory and public.
The Energy Regulation Commission approves the rules for submitting programmes and adjustment proposals, prior to their implementation, as well as the criteria for selecting the adjustment proposals which are submitted to the public power transport network operator.

III. – The public power transport network operator ensures that the services and reserves needed for the network to operate are available and implemented. It provides compensation for losses relating to routing of electricity supply”.
Article 19 (extract):

“I - Each public power distribution network operator ensures that electricity flow is balanced at all times, and that the network it operates is efficient, safe and secure given the technical constraints imposed.

II. - Each public power distribution network operator, without discrimination, registers the production installations linked to the public distribution network, together with the public power transport network operator, and under the terms of the provisions of article 15 of this law”.
Article 21 (extract):

“In the event of a serious and immediate threat to the security and safety of public power transport and distribution networks, or to the quality of their operation, and without prejudice to the powers granted to network operators by articles 14, 15, 18 and 19 and to the Energy Regulation Commission by article 38, the minister responsible for energy may automatically, or at the proposal of the Energy Regulation Commission, order the necessary protective measures to be taken”.

� ORganisation des SECours (Organising in emergency situations).
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