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239 p 25 17 4 el
1) alpha decay os Pu—" U+ a (a particle)

89 89 4 0
2) beta decay O > 3 Y + e (electron)

3) gamma emission "3 Kr — 3 Kr + v (gamma photon)

4) positron emission 55T = 1 Rb + Ye (positron)

"e + Je —>2y(0.51 MeV photon)
83 83

Sr+ Je — ;;Rb+ X-
5) electron capture ST+ e ray

. *>2Cf — fission products + neutrons
6) spontaneous fission
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1,1I80MW PWR
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The Evolution of Nuclear Power

Future

Advanced
CE:] Reactors T.:‘.ystems

First
Reactors

UNGG Generation 11 _
CHOOZ

N4 EPR
Muclear Energy Division JAIF International Symposium - Tokyo, March 19, 2004

“Challenges in Nuclear development and the Significance of International Coocperation”™ i




Expansion of the Nuclear Energy Supply

Nuclear Generation Scenarios

60
Source: Six Lab Director Study Group*

50 A Generation IV Hydrogen
W Generation IV Electric
? 40
f_.} 25% Nuclear for 2025
:g_ 30 A Uprating “includes:
8 Full reli i g
E 20 - ull relicensing WEE
o No relincensing LANL
w 10 - LLNL

i) ' - SNL
2000 2010 2020 2030 2040 2050
Year

By 2050, with robust technology development:
» 50% of U.S. electricity production could be nuclear

» 25% of U.S. transportation could use hydrogen from nuclear energy 3



Six Innovative concepts with technological breakthroughs

(?ﬂ.’.‘n‘f; Fuel
Cycle "

Gas Fast Reactor

Once Through

Very High Temperature Reactor

Once/Closed :
Closed Fuel Cycl
Supercritical Water Reactor el e
Molten Salt Reactor
Nuclear Energy Division JAIF International Symposium — Tokyo, March 19, 2004

“Challenges in Nuclear development and the Significance of International Cooperation™
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100 kW
30
70 kWh (108 kWhx 24x 365% 0.8)
30 /kWh 2,100 /57
10 kWh 700 / 19 /

5.1 5.9 /kWh( 5.7 6.2, 10.7 )

52 4,574 kW
3,175 kWh 35%

km
3,590 /
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MOX FUEL FABRICATION PLANT, MELOX
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ILLustrATION: COGEMA MOX FABRICATION cmunﬁs
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MOX FUEL - AN INDUSTRIAL REALITY

Reactors
in
operation
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MOX loading
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REACTOR CORES LOADED wiTH MOX FUEL
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Yield

Relative

Pu

U-235 Pu-239

0~ .
1o u>? Thermal

o3 U?* Thermal

[ i | i 1 1 1 | 1 |
1w} 90 (Y [=]e] 1]+ |20 130 140 150 60 17

DR e
Zr-Y Mo-Pd Mass MNumber

[ ). H. Davis and F. T. Ewart, J. Nucl Mater, 41: 143 ( 1971 ) ]
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