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An Overview of the Slides

ÅWhere does nuclear power come from?

ÅCurrent uses of nuclear power

ÅFuture uses of nuclear power

ÅPros and cons of nuclear power



Where Does Nuclear Energy Come 
From?

Uranium atom

Neutrons

Spit atoms



Heat

Fission:  Splitting Atoms Releases 
Neutrons, Making Heat

Neutrons



The Chain Reaction



Nuclear Power Plant
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Fission as an Energy Source

http://aboutnuclear.org/view.cgi?fC=Electricity,Operation
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Current Uses of Nuclear Power



ÅFirst commercial nuclear power plant ever built started 
construction in 1953.

Å In 1980s one nuclear power plant started up every 17 days -IAEA

ÅLast nuclear power plant ever built in USA was completed in 1996



Future Uses of Nuclear Power
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Future Locations of Nuclear Power Plants



Pros and Cons of Nuclear Energy



Pros and Cons of nuclear Energy
ÅPros

ïZero Carbon Emission

ïLong Term Costs

ïSafety to the General Public

ïLong Term Sustainability

ÅCons

ïShort Term Costs

ïPublic Perception

ïProliferation

ïWaste



Almost zero carbon emission



UNITED STATES ELECTRICITY SUPPLY
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*Information provided by Edison Electric Institute

49%+19%+3%+2% = 73%of U.S. Energy is CO2-producing!
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Safety to the Public

400-page study of 4,290 energy-

related accidents: 15,000 deaths 

related to oil, 8,000 related to coal, 

5,000 related to gas.  

Paul Scherrer Institute, 

Switzerland, 2001
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Uranium
ÅBased on the 2004 nuclear electricity 
generation rate of demand, that is 
sufficient for 85 years (4.7 million tons)

ÅFast reactors would lengthen this period to 
over 2,500 years. 

ÅThe study considers that more than 35 
million tons are available for exploitation. 

ÅBy 2025, nuclear power expected to grow 
to between 22 per cent and 44 per cent, 
raising annual uranium requirements to 
between 80,000 tons and 100,000 tons. 



Cons:  Short Term Costs
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EU 25
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Nuclear Proliferation



Waste



Composition of Spent 
(Used) Nuclear Fuel
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ω95.6% uranium; possibly disposition as 
Class C low-level waste or recycled

ω3% stable or short-lived fission products; do 
not pose major disposal challenges

ω0.3% cesium and strontium; decay in a few 
centuries (primary near-term HLW heat 
source)

ω0.1% long-lived iodine and technetium; 
transmute or store

ω0.9% plutonium; burn as fuel

ω0.1% long-lived actinides; fission in fast 
spectrum reactors or accelerator-driven 
systems (ADS)



What should we do?







History of Nuclear Power

ÅThe science of atomic radiation, atomic change and 
nuclear fission was developed from 1895 to 1945, much 
of it in the last six of those years.

ÅOver 1939-45, most development was focused on the 
atomic bomb.

ÅFrom 1945 attention was given to harnessing this energy 
in a controlled fashion for naval propulsion and for 
making electricity.

ÅSince 1956 the prime focus has been on the technological 
evolution of reliable nuclear power plants.



ÅDecember 2, 1942, Enrico Fermi achieves a controlled 
nuclear chain reaction with a demonstration 
reactor, called the Chicago Pile 1. 

ÅDecember 20, 1951, experimental reactor produces first 
energy from a nuclear reaction, enough to light four light 
bulbs. 



Å January, 1955, the Atomic Energy Commission begins program of 
funding for nuclear power plants between government and industry. 

Å In 1956, the first nuclear power station was built. Using uranium as its 
fuel. The station was named Calder Hall Power Station, built on coast 
of Cumberland, England. 


