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Generation IV first stepped on to the
international scene in 2001 when nine
countries joined together on a mission to
develop and implement the next wave of
safe and sustainable nuclear reactors, and
created the Generation IV International
Forum (GIF) to oversee it. Sevenyears of
important changes in energy,environment
and public acceptance have given the
GIF a renewed sense of purpose. During
those years an R&D program, with a
framework covering technical and legal
aspects, was created to meet the challenge
of expanding nuclear energy throughout
the 21st century.

The GIF countries' pledge
to cooperate comes at a particularly
urgent time. Worldwide greenhouse gas
emissions grew 70 percent between 1970
and 2004, and if current energy practices
remain unchecked such emissions

will have a devastating effect on the
planet. The dramatic effect on climate
of increased carbon emissions poses a
problem that transcends national borders
and politics. Safe, efficient nuclear
energy must be a part of a serious effort
to stabilize greenhouse gas levels.

Making a significant difference
in carbon emissions would require
a large expansion of nuclear power.
According to Princeton University's
Carbon Mitigation Initiative, increasing
the number of nuclear power plants to
1000 worldwide-more than double
what it is today--could avoid one billion
tons of carbon emissions per year by
2055. Generation IV aims to develop
reactors and their associated fuel cycles
that assure their long term sustainability
and allow them to address more than just
electricity generation, thereby setting the
stage for sustained expansion through the
century.
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A Framework for R&D
Collaboration

The effort towards a new generation
of nuclear energy systems started in July
2001, when nine countries signed the GIF
Charter. In doing so, France, Argentina,
Brazil, Canada, Japan, the Republics of
Korea and SouthAfrica, the United States
andUnited Kingdomsignaledtheir mutual
interest in new nuclear systems. Since
then, Switzerland, Euratom (representing
the nations of the Euratom Treaty), China
and Russia have all become members of
the GIE

To date, nine of the members have
also acceded to a Framework Agreement, I

which allows its signatories to formally
participate in the development of
Generation IV nuclear systems. Under
that agreement, System Arrangements
provide the framework for collaboration
on each type of reactor. These
arrangements allow for cooperation
with industry, academia and even other
governments to accomplish the R&D.
Each member finances its own research
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and development, chooses which systems
it will work on, and shares and protects
the intellectual property they develop
collaboratively.

Nuclear Power through
the Generations

The conventional paradigm for
the history of nuclear reactors has been
to separate different types of nuclear
designs into "generations." Generation I,
dating from the 1950s and 60s, includes
early prototypes in a number of countries.
Generation II, the first commercial power
plants, date from the 70s and 80s and
include Pressurized Water Reactors
and Boiling Water Reactors-designs
generally utilizing water for coolant and
slightly enriched uranium for fuel, almost
all of which are still operating today.
Most nuclear power plants being built
now are categorized as Generation 111-
water-cooled reactors with more refined
designs thantheir GenerationII ancestors.
This third generation has evolved to
be both safer and more efficient, but
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