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An Overview of the Slides

A Where does nuclear power come from?
A Current uses of nuclear power

A Future uses of nuclear power

A Pros and cons of nuclear power




Where Does Nuclear Energy Come
From?
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The Chain Reaction




Nuclear Power Plant
Turbine and Generator




Fission as an Energy Source
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Current Uses of Nuclear Power

Commercial
Power



A First commercial nuclear power plant ever built started
construction in 1953.

A In 1980s one nuclear power plant started up every 17 di®y\BA
A Last nuclear power plant ever built in USA was completed in 19

US NUCLEAR PLANTS 31 OCTOBER 2003 http://nei/documents/U.S._Nuclear_Palnts_Country-Wide_Map.pdf
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Future Uses of Nuclear Power




Future Locations of Nuclear Power Plar

River Bend Grand Gulf
i |
ESBWR -1 Unit  CcbWR- 1 unit Callaway

- EPR - 1 Unit
Fermi
ESBWR - 1 Unit e
0e VT
o ,.,___._*"'T:“;—I"-Iine Mile Point
Y . '
" iR, EPR -1 Unit
“ PA "";:‘H- Bell Bend
EPR - 1 Unit
ur n o HOmE
cA o Calvert Cliffs
KY EPR - 1 Unit
MC
™ Morth Anna
AL 50 ESBWR - 1 Unit
GA Harris
AL AP1000 - 2 Units
Blue Castle L1 william Lee
Design/Units - TBA AP1000 - 2 Units
Hammett . L
EPR - 1 Unit e T Bellefonte o Turkey Point
AP1000 - 2 Units AP1000 - 2 Units
Comanche Peak Vogtle Levy County
USAPWR - 2 Units AP1000 - 2 Units |/ AP1000 - 2 Units
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ESBWR - 2 Unit ABWR - 2 Units  ¥-C. Summer
s " AP1000 - 2 Units

You may click on a design name to view the NRC's Web site for the specific design.
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Pros and Cons of Nuclear Energy
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Pros and Cons of nuclear Energy

A Pros

I Zero Carbon Emission

I Long Term Costs

| Safety to the General Public
I Long Term Sustainability

A Cons

I Short Term Costs
I Public Perception
I Proliferation

I Waste




Almost zero carbon emission

Comparison of Life-Cycle Emissions

Tons of Carbon Dioxide Equivalent per Gigawatt-Hour

1,041

' 39 18 17 15 14

T T T T

Coal Natural Gas Biomass Solar PV Hydro Nuclear Geothermal Wind

N/é | Source: "Life-Cycle Assessment of Electricity Generation Systems and Applications for Climate Change Policy Analysis," Paul J.
- Meier, University of Wisconsin-Madison, August 2002.




UNITED STATES ELECTRICITY SUPPLY

49%+19%+3%+2%/32%o0f U.S. Energy is G{producing!

3062%

7%

19%
49%

8 coal

B nuclear energy
O natural gas

O hydropower

M fuel oil

O biomass

*Information provided by Edison Electric Institute




U.S. Electricity Production Costs

19952007,In 2007 cents per kilowathour

12.0 2007 Values
Coal - 2.47
10.0 — (Gas - 6.78
Nuclear - 1.76
—— Petroleum - 10.26
8.0
6.0
4.0
2.0
OO | | | | | | | | | | | | |

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Production Costs = Operations and Maintenance Costs + Fuel Costs

Source: Global Energy Decisions
Updated: 5/08




Safety to the Public

Deaths from Accidents from Generating
Electricity per Billion MWe-hr

Hydro 101
Coal 39

Gas 10

Nuclear 1



Uranium

Mased on the 2004 nuclear electricity

generation rate of demand, that is 10™
sufficient for 85 years (4.7 million tons) 5 g Average Crust
8 B ng-Norrpal -
# ] ) E 12 Distribution =
ast reactors would lengthen this period tog 10 P K
over 2,500 years. = =
>
g 1010 | Slope =3.5 =
Arhe study considers that more than 35 5
million tons are available for exploitation. ‘5 — Canadian \
=t Mines
< 8
35 10" [~ I
Ay 2025, nuclear power expected to grow £
to between 22 per cent and 44 per cent, f, : z _|
raising annual uranium requirements to £ 106/ wg g Bl< 8
between 80,000 tons and 100,000 tons. £ <lorf215]. 2lg| | |E]e
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|

100,00 1,000 10 01
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(after Deffeyes 1978, 1980)




Mills/kwh

60 -
50 -

40 -

/ = Fuel costs

30

20 -

10 -

Cons: Short Term Costs

m O&M costs
m Capital costs

Nuclear Gas Coal Wind

R. Tarjanne & K. Luostarinen 03.07.2003
Lappeenranta University of Technology



Public Opinion....

EU 25

@2. Are you totally in favouwr, fairly in favour, fairly oppesed or totally epposed to energy

produced by nuclear power stations?
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Czech Republic
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Slovakia
France

Netherlands

Belgium
United Kingdom
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Germany
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Denmark
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Nuclear Proliferation
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Percent

100

80

60

40

20

Composition of Spent
(Used) Nuclear Fuel

T T

Uranium Fission Pu and
Products Actinides

Constituents of Spent Nuclear Fuel

095.6% uraniumpossibly disposition as
Class C lovevel waste or recycled

w3% stable or shotlived fission products; dc
not pose major disposal challenges

w0.3%cesium and strontiumdecay in a few
centuries (primary neaterm HLW heat
source)

®0.1% longived iodine and technetium;
transmute or store

00.9% plutonium; burn as fuel

®0.1% longived actinides; fission in fast
spectrum reactors or acceleratairiven
systems (ADS)



What should we _










History of Nuclear Power

A The 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.

A Over 193945, most development was focused on the
atomic bomb.

A From 1945 attention was given to harnessing this energy
In a controlled fashion for naval propulsion and for
making electricity.

A Since 1956 the prime focus has been on the technologic
evolution of reliable nuclear power plants.



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

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



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

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



