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The theme of this conference is “Conversion and Delivery of Electrical Energy in the 21*
Century”—which would be considered a rather dry subject for a lot of people, assuming they
even understood fully what it meant! Of course, everyone here knows that electricity needs to be
converted from something—whether a battery, a solar cell, a hydro-electric generator, or some
kind of heat source driving a steam turbine at a power plant. Then it has to be delivered through
the grid’s network of transformers and cables to people’s homes and businesses.

But while we all know that, I think it would be useful if the general public sometimes
reflected on this too. Because I think most people, most of the time, just turn on their
microwaves and their computers without giving a thought to where that seemingly endless
supply of electrons comes from. That raises two issues I would like to address today: the first is
about some specific challenges we face in the present and near future; and the second concerns
some thoughts and ideas about the long-term.

About twenty percent of those electrons I mentioned come from large commercial
nuclear power plants. And large, light-water plants—most in the 1,000 megawatt range—will
continue to be the focus of our licensing and oversight activities for quite a while. So far, the
NRC has received 9 license applications for 15 new nuclear plants. Based on what we are being
told by industry, we are expecting to receive 11 more applications for 16 more units by the end
of 2009. Clearly, this will present our agency with very significant challenges as we seek to
review these license applications in a timely manner.

But while there are challenges, the NRC need not be a stumbling block. Our agency has
in place the staff, the expertise, and the policies to oversee a safe expansion in domestic nuclear
power—assuming that our high standards for safety and security are fully met. What I am more



concerned about is the very tight global supply chain of equipment and components—and the
implications this has for quality assurance. This is something I mention in many of my speeches
and I don’t think I need to go into that again today.

I am also concerned whether both industry and regulators will have enough trained staff
over the next several decades. Specifically, while the current fleet of light water reactors were
designed and built in the analog electronics era, the next wave of reactors will likely move away
from analog toward a new generation of advanced control systems. So while there will be a
growing need for nuclear and mechanical engineers, chemists, and geologists—among others—
the need will be even greater in the area of electrical and electronics engineers, computer
engineers, and others with training in advanced control systems. If any of you have suggestions
for how the nuclear industry and government agencies such as the NRC, Department of Energy,
and National Laboratories can improve our outreach and recruitment efforts among electrical
engineers, I would certainly welcome your input.

Probably the key concern for us as regulators is understanding how new technologies in
digital information and control and human-machine interface will be integrated with the most
important priority: safety. Therefore, we need to work together with the utilities and the vendors
to understand not only the benefits of these digital systems, but also their possible failure modes,
and the means by which these systems can be designed to fulfill the demands of diversity,
redundancy, and independence. This includes, of course, significant and continuously evolving
challenges in the area of cyber-security.

While the NRC recognizes that Digital I&C and human-machine interface hold great
promise for improving efficiency of plant operations, and can be very beneficial for utility
owners, our concern as regulators is always safety first. | emphasize that because, as a regulator,
my role is not to be an advocate for or against nuclear energy.

But I do think that I can be an advocate, at least on a personal level, for electricity—in
part because I have personally experienced the utter transformation electrification brought to the
rural Midwest several decades ago, when I was growing up on a farm in Missouri.

And that brings me to the second theme I want to address. While large light-water
reactors remain our current focus, several designers of small advanced reactors have contacted
the NRC about reviewing their designs. These designers see markets today for small reactors for
providing process heat here in the U.S., replacing oil and natural gas as the heat source, and as
multi-module reactor facilities for producing electricity. They also see markets today overseas in
countries with smaller electrical needs. Let me take a few minutes, then, to talk about my
personal views as well as the Commission’s policies regarding these small, advanced concept
reactors.

Speaking for myself, I believe these reactors may offer some safety enhancements over
current large light-water reactor technologies, enable the efficient use of nuclear power where
larger reactors may not be appropriate or affordable, and also provide a source of process heat in
industrial applications or the production of hydrogen. These smaller reactors, which can be
modularized, may be especially valuable in the developing world—where access to reliable



electricity can literally change people’s lives. In fact, an economist named Robert Solow won the
Nobel Prize for demonstrating that access to reliable energy is the single most important factor
for economic growth. And while I recognize that there is not currently an active interest in some
of these designs for domestic generation of electricity, I do feel that the NRC as a safety
regulator should not be picking winners and losers with respect to advanced reactor designs
because of limitations on resources to review those designs. The marketplace should make those
decisions.

Let me note that I am not at all bothered by the fact there is no current interest in
licensing and operating these reactors here in the U.S. by domestic customers. We have our
hands full with the COL applications that we are already receiving, and the last thing I want to
do is encourage submittal of additional new designs! But I will say that if and when American
utilities become interested in building these reactors, I would encourage a coordinated approach
to helping the NRC develop the basis for making safety decisions for these designs. I mentioned
this in a speech a few weeks ago, in connection with possible fuel recycling facilities—and
encouraged industry to form technical working groups among those who might be interested in
building such facilities.

For now, NRC activities in this area are confined to the Next Generation Nuclear Plant,
which I will address in a moment, and some requests for pre-application discussions from
vendors of four small reactor designs. While these are certainly extremely interesting from a
technical point of view, none of these designs is currently aligned with a license application for
domestic use. Simply in terms of prioritizing resources, therefore, the review of these designs by
NRC staff is considered a low priority at the present time. That does not mean we are ignoring
the issue of small reactors. But our priority for non- light water reactors is the licensing activities
associated with the Next Generation Nuclear Plant, or NGNP. This is a very-high-temperature,
gas-cooled reactor that Congress has mandated for development under the Energy Policy Act of
2005. One pebble bed reactor design and two prismatic core reactor designs are currently under
consideration.

We expect to deliver to Congress in August, jointly with DOE, our licensing strategy for
the NGNP. This advanced technology presents several technical issues that we will need to
address, including:

Fuel performance,

Containment functional performance,

Safety and security issues,

Material performance under very high temperatures, and

The use of probabilistic risk assessment in the licensing process.

Clearly, a lot of work needs to be done to understand the technical basis of the non-LWR
advanced reactors. But my own view is that these small, advanced designs offer enormous
possibilities for providing both electricity and process heat, and for improving the standard of
living for people in the developing world in the near future... and perhaps even for people here in
the U.S. in the long term.



To summarize: the NRC is facing some challenges with the current influx of COL
applications, but we believe we are well-prepared to perform reviews in a timely way. Quality
assurance over the supply chain, and especially the need for trained personnel such as electrical
engineers, however, are still a concern Over the long-term, the NRC is very interested in keeping
up to date with technological developments in small, advanced concept reactors—which hold
great promise for smaller markets. But for now, our main licensing focus for non- light water
reactors is the Next Generation Nuclear Plant. Overall, there are some challenges, but also
significant opportunties. So I would say that the state of nuclear power in the United States could
be described as a glass that is half-full rather than half-empty.

Thank you again for inviting me to participate in this conference and share some thoughts
with 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


