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¢ƻŘŀȅΩǎ wŜŀŎǘƻǊǎ

ÅCurrent world fleet totals 440 reactors

ÅOperating in 39 countries

ÅGenerates approximately 20% of the global 
electricity, or 6% of the primary energy

ÅMost are light water reactors



Plans for New Reactors

ÅNew construction underway of 61 reactors

ÅAn additional 149 are planned

ÅIn the U.S., 30 new plants have been announced to 
the Nuclear Regulatory Commission

ÅTwounder construction in Georgia

ÅGlobally some53 new countries have announced 
their interest in nuclear to the International Atomic 
Energy Agency

ÅFirstwill be built in the United Arab Emirates





Nuclear Energy From Fission
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Important Parameters

Uranium-235 nucleus

Neutrons

¢ƘŜ άǊŜŦŜǊŜƴŎŜέ
fissileisotope is 
U-235. Occurs in 
nature.  Plentiful.
Approximately 
0.74% of 
naturaluranium 
isU-235.  
Remainder U-238.



Important Parameters (cont.)

Neutrons

¢ƘŜ άōŜǎǘέ 
neutrons to be 
absorbed by U-
235 are slow 
moving or 
άǘƘŜǊƳŀƭέ 
neutrons.



Important Parameters (cont.)

Neutrons

Approximately 
84% of the 
thermal neutrons 
absorbed by a U-
235 nucleus will 
cause fission.  Each 
fission event 
releases about 
2.43 new fast high 
energy neutrons, 
~2 Mev.



Important Parameters (cont.)

Neutrons

For a light water 
reactor, the 
enrichment of the 
fuel must be 
increased to 3.5% 
to 5% U-235.  The 
predominant fuel 
is UO2.





Generation-I
мфрлΩǎ ŀƴŘ слΩǎ

ÅDemonstrated nuclear power as central station 
generation of electricity

ÅFocused on light water and gas cooled designs

ÅGood performance

ÅMagnoxplants in the United Kingdom operated for 
up to 50 years





Generation-II

Å5ŜǎƛƎƴŜŘ ƛƴ ǘƘŜ мфслΩǎ ŀƴŘ мфтлΩǎ

ÅEach unit tended to be unique, contributing to 
increasing costs

ÅLittle standardization, except for France

ÅExtensive design margins

ÅImproved analytical techniques had led power 
up-rates

ÅOutage management has resulted in higher 
capacity factors

ÅAchieved good, safe, economical performance



October 15, 2009

Generation II ñMajor Advances

Increased capacity factors and 
power up-rates equivalent to 23 new 1000 MWe Plants

Source: Nuclear Energy Institute (2008)
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Current performance:

· 91.8% capacity factor

· Competitive costs



U. S. NUCLEAR POWER PLANTS





Generation-III and Generation-III+

ÅPopulation and economic growth

ÅPressure on fossil fuels

ÅAvoidance of CO2 emissions

ÅRenewed interest in nuclear

ÅFoster new evolutionary designs

ÅContributing to standardized, certified 
designs



Gen-III and III+ (continued)

ÅEvolutionary changes, including passive safety features

ÅSimplified designs, reduction in the number of 
components, improve reliability

ÅExamples:

ïABWR (Advanced Boiling Water Reactor)

ïEPR (European Pressurized Water Reactor)

ïAP-1000 (Advanced Pressurized Water Reactor)

ïESBWR (Economic Simplified Boiling Water Reactor) 
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Generation-III and III+ Designs

AP-1000

(1140 MWe)

ABWR

(1300 MWe)

ESBWR

(1500 MWe)

US APWR (1700 MWe)

EPR

(1600 MWe)



AP-1000 vs. Gen-II PWR

Westinghouse


