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A Current world fleet totals 440 reactors
A Operating in 39 countries

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

A Most are light water reactors



Plans/forrNew:Reactors

A New construction underway of 61 reactors
A An additional 149 are planned

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

A Twounder construction in Georgia

A Globally sme53 new countries have announced
their interest in nuclear to the International Atomic
Energy Agency

A Firstwill be built in the United Arab Emirates



Nuclear Units Under Construction and
Planned Worldwide

China 23
Russia 11
India 4
Japan | 2 S —
S.Korea 6 I
US |1 ese—
China, Taiwan | 2 meesge

Bulgaria | 2 wpm Under construction
Ukraine |2 wpm
Argentina |1mpe ® Planned
Iran |1wgs
Pakistan |1mge Totals:
France [1W = ,
Slovakia |2 = 61 units under construction®
Brazil |1 = 149 units on order or planned**
Finland |1

Sources: Intemational Atomic Energy Agency for units under construction and World Nuclear Association for units on order or planned.
*Chart includes only countries with units under construction. **Countries planning new units are not all included in the chart.

% . Planned units = Approvals, funding or major commitment in place, mostly expected in operation within 8-10 years.
Updated: 8/10



Nuclear Energy From Fission

Neutrons

Uranium-235 nucleus
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Important Parameters
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fissileisotopels
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Important Parameters (cont.)
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Important Parameters (cont.)
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Neutrons

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



Important Parameters (cont.)

For a light water
reactor, the
enrichment of the
fuel must be
Increased to 3.5%
to 5% U235. The
predominant fuel
Is UQ.

Neutrons
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A Demonstrated nuclear power as central station
generation of electricity

A Focused on light water and gas cooled designs
A Good performance

A Magnoxplants in the United Kingdom operated for
up to 50 years
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Generationl|
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A Each unit tended to be unique, contributing to
Increasing costs

A Little standardization, except for France

A Extensive design margins

A Improved analytical techniques had led power
up-rates

A Outage management has resulted in higher
capacity factors

A Achieved good, safe, economical performance



Generation /I 71 Major Advances

Increased capacity factors and
power up-rates equivalent to 23 new 1000 MWe Plants
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Source: Nuclear Energy Institute (2008)



U. S. NUCLEAR POWER PLANTS
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Generationlll and Generatiod|I*

A Population and economic growth
A Pressure on fossil fuels

A Avoidance of COemissions

A Renewed interest in nuclear

A Foster new evolutionary designs

A Contributing to standardized, certified
designs



Genlll and Nt (continued)

A Evolutionary changes, including passive safety feature

A Simplified designs, reduction in the number of
components, improve reliability
A Examples:

I ABWR (Advanced Boiling Water Reactor)

I EPR (European Pressurized Water Reactor)

I AR1000 (Advanced Pressurized Water Reactor)

I ESBWR (Economic Simplified Boiling Water Reactor)



AP-1000
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