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Energy and environmental stakes

Over the past century energy consumption worldwide has increased thirteen-fold and by the
year 2050 is likely to be twice what it is today.
Unless some major changes take place, the pursuit of energy production in the current
conditions, essentially based on fossil energy sources, would result in:

- the depletion of all the known oil and gas sources in the world, within a few
generations,

- a doubling of the annual emissions of greenhouse effect gases by the year 2050,
while at the same time there are increasing concerns over climate change and the
will to reduce those emissions to a level lower than that recorded in 1990,

- the economies of many countries suffering under hardships and uncertainties
relating to the oil and gas prices and the risks of scarcity of supply, particularly
countries who do not have natural fossil resources.

To avoid such risks, the global stakes are therefore the following:
- to stabilize the concentrations of greenhouse effect gases in the atmosphere at a

level that will avoid any dangerous anthropic climatic perturbation and reduce those
emissions to their 1990 level,

- over the next half-century, to meet the energy consumption of 9 billion inhabitants
across the planet (i.e. 3 billion more than in 2000) while at the same time providing
them with living conditions that are at least as good as today, and in particular
enabling the two billion people who currently live without electricity to have access to
an electricity source,

- to contribute to the long-term conditions for next generations that will allow them a
sustainable means of energy production and development.

Energy savings and renewable energy sources will and must be able to contribute to these
objectives, however it will not be enough and nuclear energy should provide a sustainable
solution for the very high stakes involved: long-term resources (several thousands of years, if the
fuel use is optimised) and no greenhouse effect or toxic gas emissions.

With the above prospects, the three major objectives for R&D into nuclear energy are as follows:
- to support the current nuclear industry: by increasing the economic competitiveness of

the cost per kWh of energy produced from nuclear sources, while continuing to improve
safety at all stages of the activity, particularly by extending the lifetime of reactors,
improving fuel performances, and spent fuel reprocessing technologies.

- to reply to public concern over the impact of nuclear activities on health and the
environment,
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• by progressing in our understanding of the biological effects of low-doses and of
chemical compounds produced by the nuclear industry,

• by improving our understanding and tightening our control over the environmental
impact of nuclear activities,

to design, evaluate and develop a new generation of reactor and fuel cycle systems
based on the following criteria:
• improved economic competitiveness (reduction of the capital costs),
• still improved safety and reliability (fuels and materials offering better resistance in

the event of an accident, etc.),
• environmental protection: in addition to the absence of CO2 and toxic gas emissions,

* a considerable reduction in long-life radioactive waste,
* optimum use of the fuel and natural resources,
* capability for uses other than electricity generation (hydrogen, desalination of

water, etc.).

Conclusion and outlook

Globally, the processing of spent fuels, the consumption of the plutonium in light water reactors,
then the transmutation of long-life radio toxic wastes (minor actinides) in the new generation
reactors, could help to divide the long-life radio toxicity of the waste by 100, with a radioactivity
that would then be comparable to that of the initial natural uranium after several hundred years
(instead of several hundred thousand years, in the case of the direct storage of spent fuels).

The development, in an extended international perspective, of a new generation of nuclear
power production systems, with gas coolant, offers attractive opportunities for meeting the
challenges for the development of sustainable energy sources.
The characteristics of the GCR technology range are promising (cost, safety, environmental
protection) and offer the possibility of implementing several configurations, suited to the
economic and technical context in question, thereby enabling a gradual deployment on the
international market.

The fast neutron configuration of the future nuclear energy systems, integrating into their design
the objective of transmutation and the minimising of wastes, aim at enabling a virtually 100 times
better use of the natural fuel, and give humankind a sustainable energy source for several
thousand years.


