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Security of energy supply and global climatic changes due to carbon dioxide gas 

emission of fissile fuels encouraged many developed countries for planning to 

introduce nuclear power for energy generation. Recently, nuclear power provides 

approximately 20 % of the world’s
 
electricity, which is equivalent to a reduction in 

carbon emissions
 
of  0.5 Gt of C/year. This is a modest contribution to the reduction

 
of 

global carbon emissions,  6.5 Gt C/year. There are three types of nuclear fuel cycles
 

that might be utilized for the increased production of energy:
 
open, closed, or a 

symbiotic combination of different reactor
 
types (such as thermal and fast neutron 

reactors). Within each
 
cycle, the volume and composition of the nuclear waste and 

fissile
 
material depend on the type of nuclear fuel, the amount of burn-up,

 
the extent of 

radionuclide separation during reprocessing, and
 
the types of material used to 

immobilize different radionuclides. Most analyses suggest
 
that in order to have a 

significant impact on carbon
 
emissions. By the year 2050, carbonfree sources, such as 

nuclear power, would
 
have to expand total energy production by a factor of three

 
to ten. 

A three-fold increase in nuclear power capacity
 
would result in a projected reduction in 

carbon emissions of
 
1 to 2 Gt C/year, depending  on the type of carbon-based energy

 

source. This paper reviews, discusses and evaluates the relation between the different
 

types of fuel cycles and their environmental impacts. The paper investigates the 

environmental impacts of the nuclear fuel cycle compared to fossil fuel energy system.. 

It also reviews the impact of an
 
expansion of this scale on the generation of nuclear 

waste and
 
fissile material that might be diverted to the production of

 
nuclear weapons.

 

Investigations of different wastes fissile and fertile mater in the fuel cycle have been 

estimated. The paper provides an overview of the main contaminates in the waste 

streams and effluents from nuclear fuel cycle facilities, as well as their health impacts 

instruments and monitors systems for radiological control have been reviewed and 

evaluated. 
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