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History

- First US commercial reactors in 1957 (6(
MWe)

. 17 reactors built in 60s

. 109 have been built since

. 22 have been shut down

. 104 currently running (10GWe)
. 213 PWR, 1/3 BWR

- About 20% of US electricity is from
nuclear



- U.S. Commercial Nuclear Power Reactors—Years of Operation

o Years of Commercial Number of

A 09 0
B A 1019 10
i A 2029 42

e A 3039 52

 Source: U.S, Nuclear Regulatory Commission
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‘Who uses nuclear.energy?
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Power Production Equivalents

17,000 cubic feet

of natural gas

149 gallons of oil

Source: Nuclear Energy Institute



Fuel’/Assemblies
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Reactor-schematic

Movable
cortrol rods




ReactorPressure\essel
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A Typical-Power'Rlant
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Capacity Factors.Improve
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Uprates

- US Plants have been permittagrates
totaling 6GWe

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

BStretch poweruprates(typically up to r-
usually involve changes to instrumentation
setpointg

BExtended powelmprates(up to 20%- require
significant modifications to major balarufe
plant equipment)



Extending Assets: Power Uprates

8,000 B Expected Applications 1,473 MWe
7000 M Applications Under Review1,017 MWe
M Approved4,900 MWe
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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 anc
20 are expected to apply



Evolution of Nuclear Power
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Next Generationo Gen |

. Standardized designs

- ABWR and APWR

. Longer life (66120 years)
- Improved safety

. Fewer parts

- Higherburnup

- None built in US (yetp several built or
under construction in Japan, South Kore:
Europe, Russia



Advanced LWR: ABWR
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Advanced LWR: EPR
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Advanced LWR:AP1000
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Advanced LWR: ESBWR
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Generation/ IV _Designs







