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Concerns over energy resources availability, climate changes and energy supply security suggest an
important role for nuclear energy in future energy supplies. So far nuclear energy evolved through three
generations and is still evolving into new generation that is now being extensively studied.
Nuclear Power Plants are producing 16% of the world's electricity. Today the world is moving towards
hydrogen economy. Nuclear technologies can provide energy to dissociate water into oxygen and
hydrogen and to production of synthetic fuel from coal gasification. The introduction of breeder reactors
would turn nuclear energy from depletable energy supply into an unlimited supply.
From the early beginnings of nuclear energy in the 1940s to the present, three generations of nuclear
power reactors have been developed:
First generation reactors: introduced during the period 1950-1970. Second generation: includes
commercial power reactors built during 1970-1990 (PWR, BWR, Candu, Russian RBMK and WER). Third
generation: started being deployed in the1990s and is composed of Advanced LWR (ALWR), Advanced
BWR (ABWR) and Passive AP600 to be deployed in 2010-2030.
Future advances of the nuclear technology designs can broaden opportunities for use of nuclear energy.
The fourth generation reactors are expected to be deployed by 2030 in time to replace ageing reactors
built in the 1970s and 1980s. The new reactors are to be designed with a view of the following objectives:
economic competitiveness, enhanced safety, minimal radioactive waste production, proliferation
resistance.
The Generation IV International Forum (GIF) was established in January 2000 to investigate innovative
nuclear energy system concepts. GIF members include Argentina, Brazil, Canada, Euratom, France
Japan, South Africa, South Korea, Switzerland, United Kingdom and United States with the IAEA and
OECD's NEA as permanent observers. China and Russia are expected to join the GIF initiative.
The following six systems were selected to generation IV by the GIF to further studies: Gas-Cooled Fast
Reactor (GFR), Lead-Cooled Fast Reactor (LFR), Molten Salt Reactor (MSR), Sodium-Cooled Fast
Reactor (SFR), Supercritical Water-Cooled Reactor (SCWR), Very High Temperature Reactor (VHTR).
These six systems would each need a dedicated effort in research and development. Some consideration
for the fuel and recycling technology are common and can be shared. These common areas encompass:
fuel cycles, fuels and materials choice, energy products, risk and safety, economics and proliferation and
physical protection concerns.
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