


Sustaining the Nuclear Renaissance

» The world is looking at a nuclear renaissance
+ By 2030, domestic electricity demand is projected to grow
by ~30%
+ During the same time, global demand is expected to nearly
double — many countries will build new nuclear plants

» Major Questions for a U.S. Used Fuel Strategy

+ Does the “throw away” fuel cycle strategy provide a strong
enough foundation for a rebirth of nuclear? to sustain a
renaissance in the U.S.?

+ If not, what are the other options?

+ Can we find a long-term solution that will be politically
viable (bi-partisan)?
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» Utility Advisory Panel (UAP) — end user input
+ 13 U.S. utilities, EdF, FEPC and 11 Japanese utilities

» Financial Advisory Group — what is bankable?
+ Citi & JP Morgan

Conclusion — integrated UNF management
strategy with closed fuel cycle option




Why Consider A Closed Fuel Cycle? (1/2)

» Recycling makes waste management easier

*

Only 4% of UNF is waste - when vitrified, total volume for
disposal in deep geological repository is 75% less than volume
if UNF disposed of directly

Projected increase in LLW disposed in near-surface facilities
only 2.5% of the volume of such waste that is disposed
annually in the U.S.

Extracting plutonium and uranium from the waste significantly
reduces the waste’s toxicity by 90%

Provides a highly safe, resistant and well-characterized waste
form - strong as volcanic rock

No IAEA safeguards required — HLW safely interim-stored in
simple, compact and low-cost facilities

Provides a credible and reliable option consisting of storing the
vitrified waste for an extended period of time waiting for a
geological repository to be ready and approved




Why Consider A Closed Fuel Cycle? (2/2)

» Recycling is a path to burning plutonium, thereby reducing
proliferation concerns

+ Recycling plutonium in MOX fuel consumes roughly one-third
of the plutonium through single recycling

+ Recycling significantly alters the isotopic composition of the
remaining plutonium, thus degrading its attractiveness for
weapons uses

+ Recycling is the path chosen by U.S. for disposition of excess
weapons-grade plutonium

» Recycling saves natural resources

+ Recycling RepU and MOX leads to total savings of 25% of
natural uranium resources

¢+ UNF inventory (60,000 MT in 2010), if recycled represents the
energy equivalent of 8 years of nuclear fuel supply for today’s
entire U.S. nuclear reactor fleet — enhances energy security




Path Forward For A Closed Fuel Cycle:
Technology

» Technology exists - commercial S—
process using mature and '
available technology with no
separated pure plutonium

» Pursue a fuel cycle technology
RD&D program parallel with a
commercial recycling program

+ Technology to further extract
radionuclides from UNF that can
be burned in fast reactors

= Advanced processes (aqueous and
pyro)

= Transmutation fuel

= GenlV reactors

+ Advanced safeguards

Technology evolution is realistic based on lessons
learned from existing recycling facilities




Path Forward For A Closed Fuel Cycle:

Regulatory
» Regulatory
* Rulemaking “Rulemaking
* INRA performed gap critical before
analysis . . .
= NEI Task Force on Recycling private flnancmg
— white paper to NRC and can be _cons:dered
public meeting in 2008 - anything short of
= NRC gap analysis — Secy-09- one-step licensing
0082 is very difficult
+ Effluents (40CFR 190.1a) - from financing
Kr-85 stand-point”
+ Waste - disposal path for (Financial Advisory
GTCC and captured / Group)

conditioned 1-129

¢+ Transportation of fresh MOX
fuel




Much Has Happened In Last 2.5 Years But ...

» Legislation needed

+ Authorize new fedcorp for integrated UNF strategy
+ Amend NWPA ...

» Human resources / supply chain

» Public acceptance / bipartisan support

¢+ Growing interest by the utilities — calling for communication
plan on recycling (USRAP)

+ What about the communities — what matters?
= Safety/Environment

= Jobs/Economic development

Make decisions as appropriate — do not have to
decide everything up front




Summary

» Nuclear must be part of the energy mix to meet growing
energy demands while addressing climate change

» While we debate, the rest of the world is advancing
regarding nuclear energy — some are already recycling,
others are considering starting

» There is short-term solution: interim storage

» Ultimate disposal of commercial and defense waste is a
must

» Recycling is a complementary option... and should be
considered

» At same time, we must invest in R&D at the National
Labs and universities with support from industry for a
“commercial” perspective

Need for transparency — keep the dialogue going




Closing the Fuel Cycle in the U.S. —
Global Perspective

Thank You





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


