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History

·First US commercial reactors in 1957 (60 
MWe)

·17 reactors built in 60s

·109 have been built since

·22 have been shut down

·104 currently running (104 GWe)

·2/3 PWR, 1/3 BWR

·About 20% of US electricity is from 
nuclear





Who uses nuclear energy?
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Who uses nuclear energy?
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Fuel Assemblies



Reactor Schematic



Reactor Pressure Vessel



Pressurized Water Reactor



Boiling Water Reactor



A Typical Power Plant



Energy and the Environment

Capacity Factors Improve
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Uprates

·US Plants have been permitted uprates
totaling 6 GWe

ƁMeasurement uncertainty recapture power 
uprates(< 2% - enhanced techniques for 
calculating reactor power - state-of-the-art 
feedwaterflow measurement)

ƁStretch power uprates(typically up to 7 -
usually involve changes to instrumentation 
setpoints)

ƁExtended power uprates(up to 20% - require 
significant modifications to major balance-of-
plant equipment)



Extending Assets: Power Uprates
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License Renewal

·Plants were given 40 year licenses

·They can apply for extensions up to 20 

additional years

·59 Plants have asked for and been 

awarded extensions (none have been 

turned down to date)

·19 more have applied for extensions and 

20 are expected to apply





Next Generation ðGen III

·Standardized designs

·ABWR and APWR

·Longer life (60-120 years)

·Improved safety

·Fewer parts

·Higher burnup

·None built in US (yet) ðseveral built or 
under construction in Japan, South Korea, 
Europe, Russia



Nuclear Power: Prospects for the 21st 

Century 20

Advanced LWR: ABWR



Nuclear Power: Prospects for the 21st 

Century 21

Advanced LWR: EPR



Nuclear Power: Prospects for the 21st 

Century 22

Advanced LWR: AP-1000



Nuclear Power: Prospects for the 21st 

Century 23

Advanced LWR: ESBWR



Generation IV Designs




