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» Replace fossil fuels

PERSPECTIVES FOR NUCLEAR POWER

New energy sources are needed to

« Satisfy the demand of a growing world population

* Provide better share of economical growth and quality of life

Figure 5. World Carbon Dioxide Emissions
by Fuel Type, 1970-2025
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A strategy to improve expertise and participation of developing
countries, with due regard for safeguard policies, is needed



ADVANCED NUCLEAR ENERGY SOURCES

Next steps in the development and application of nuclear power pose
significant challenges, but also open new possibilities for international
collaboration, strengthening the participation of developing countries

 Prototypes
» Current operating plants

» Advanced light-water reactors
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ADVANCED NUCLEAR ENERGY SOURCES

Next steps in the development and application of nuclear power pose
significant challenges, but also open new possibilities for international
collaboration, strengthening the participation of developing countries

Evolution of Nuclear Power Technology:

 Prototypes
» Current operating plants

» Advanced light-water reactors
* Revolutionary (intrinsically safe) concepts — Generation IV

e Fusion reactors

Latter two activities will have to be based upon strong international collaboration in
order to reduce costs and risk of proliferation, get wide acceptance, and yield
economically and environmentally acceptable energy options
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COLLABORATION SCHEMES OF OTHER
SCIENTIFIC AREAS COULD BE EFFECTIVE

PARADIGM: HIGH-ENERGY PHYSICS
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NEUTRINO PHYSICS — GOOD OPORTUNITY
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NEUTRINO PHYSICS — GOOD OPORTUNITY
FOR SCIENTIFIC COLLABORATION
AND

NEVEAYPRIENTORIAGELERY SATREUARTS

monitor the fuel composition in nuclear reactors.
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Liquid scintillator filled cells

Antineutrino energy spectra of the main components of the nuclear reactor fuel.
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This type of scheme not usual in nuclear energy
research, even in fusion
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FUSION RESEARCH:

NO POLICY YET ESTABLISHED FOR WIDE-RANGE
INTERNATIONAL COLLABORATION
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POSSIBLE ACTIONS

Establish mechanisms for secondary participation in major international nuclear

energy projects
Ex (CERN): Payment of maintenance and operational costs

Develop less expensive projects, complementary to the main stream ones, in
which relevant participation would be possible without prohibitively high costs

Ex: (Fusion) IGNITOR Project

IGNITOR MACHINE _ _
| IGNITOR Project not established as a broad

international collaboration

However its cost, approximately one tenth of
ITER, time to construct, estimated around
five years, and main physical objective, i.e, a
burning — plasma experiment, makes it very
attractive for participation of developing
countries.




REMOTE OPERATION AND DATA ANALYSIS

ITER GRID

* Real time interactions of large, geographically extended teams
* Real time interactions between small specialized groups

* Requirement of fast between — pulse analysis

e Simulations producing very large data sets (GB - TB —» PB)

» Grid can be assembled with many small computers clusters

e Suitable for participation of low — budget groups

* Expertise available from high — energy phsics
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