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Reactors

,,*Near-Terrn Actions

• Complete report on recommended DOE activities

- Reportwiiireflectgenericanddesignspeciticissues

- Report to be issued by September 30, 2001

• Significant activities expected to include:

- Development of Regulatory Framework for Gas Reactor
Technologies

- Early Site Permit Demonstration

- Combined Construction/Operating License Demonstration

- Design Certification of Advanced Reactors

49



Office of Nuclear mrgy, Science and Technology

Near-Term Actions

• Evaluate the most viable concepts

• Compare concept performance to technology goals

• Identify technology gaps

• Identify R&D needed to close technology gaps

• Prepare comprehensive report on most promising concepts
including detailed R&D plan
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T. Clements, Nuclear Control Institute: I was a little confused during the DOE
presentation about the relationship between the roadmap and the review you're doing
and what's happening with the Exelon pebble bed reactor. From what I hear,
depending on what happens in South Africa, they plan to start construction in 2004 and
have a reactor operating in this country in 2006. It sounds to me like you're behind the
curve on what's happening with that reactor. Are you going to ask them to slow down
their decision process in pursuing this with NRC? You're behind the curve on what
they're doing here on the ground with the NRC or do you assume that you're going to
include this reactor in your roadmap? I'm just confused about the relationship between
what you're doing and the pebble bed.

W. Magwood IV, DOE: The pebble bed reactor that R. Versluis spoke to, is a class of
PBM Rs, those are not necessarily, in fact may not really be the reactor that Exelon is
interested in and is now being discussed in South Africa. That specific design is being
discussed as part of the near-term deployment activities. And, as I've mentioned, those
activities are largely complete and will be final -- scheduled to be final through the
NERAC process in September, and include largely institutional issues that are being
raised by NERAC that are fully in concert with the schedule that PBMR corporation is
on.

And, in fact, there are representatives of Exelon on some of the working groups that are
providing information about the schedule and trying to keep everything in concert.

S6that PBMR is slated for near-term deployment as opposed to being in the longer
term Generation IV activities. And that's simply because of the fact that its of near-term
interest to a utility and, therefore, it's appropriate that we look at it as something to be
deployed by 201 0. And whether it actually gets deployed by 201 or not is up to Exelon
and others.

E. Quinn, Consultant, General Atomics: We've read the Vice President's report -- or
the President's report and it addresses investment in new technologies for renewables,
for coal for example, and some of the 105 recommendations address advance nuclear
designs. Can you advise in Y'02 and beyond how those recommendations will come
into DOE planning?

W. Magwood IV, DOE: No. To expand on. No. Let me just say that, obviously, our
international partners are all very pleased with the outcomes that were in the Vice
President's review and have every hope that eventually there'll be more resources
devoted to nuclear research and development by the government. Certainly there
would have to be to do any of the things that we've talked about today.

What will happen in specific fiscal years, 2002 in particular, I simply don't have an
answer for you. I think that as the government continues to digest results of the review,
we'll begin to talk more in terms of what do we have to do, to actually implement those
things, and those discussions have already started moving.
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But I wouldn't expect to hear any specific implementation announcements other than
what you may have already heard from the Secretary. I think he made some
announcements recently about specific things in non-nuclear aspects' But on the
nuclear aspects it's going to take a while to adjust it, move on it and to formulate those
implementation activities.

So I would expect that over the course of the next few months, those would start to
come out.

G. Apostolakis, Chairman, ACIRS: If you had to give us the two most important
regulatory challenges for meeting all these wonderful initiatives, what would they be?

W. Magwood IV, DOE: That's a good question. I think I'll answer the question a little
more generic.

I think that it's extremely important the NRC move as close to performance based risk-
informed regulation as possible. Because these technologies are dissimilar in so many
ways, and you're already starting to see it. There's already a large discussion going
forward about the pebble bed reactor versus light water reactor technology and how
you license those. 

The only way to do that successfully with these different concepts floating around out
there is to move to a technology- independent regulatory approach. And unless you do
that, you're going to inhibit the development of these new technologies because people
will not have the confidence that NRC can respond quickly enough to regulate these
technologies.

I know there's a lot of concern about how long it's going to take to get regulations for the
pebble bed reactor. And we're working with General Atomics at DOE with the
development of their system, and that presents similar challenges. So I think that the
larger issue is the one you have to deal with.

In the nearer term, think it's really more a job of demonstrating the pieces are already
out there. But even as we look at these newer technologies coming in before now, they
present issues, many that you are already very familiar with.

So I would say that pushing as fast as possible towards a new regulatory regime that
will support new technologies in the next century is really going to be -- should be a high
priority.

D. Powers, ACIRS Member: Well, it seems to me that if you're going to encourage
people to move to a performance- based regulatory system, that must mean surely
you're looking at performance indicators for these new generation? Is that the case?

W. Magwood IV, DOE: I think the answer to that is yes. If you look at our technology
goals, and I think you're going to get a rundown of that.
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You'll see a very high level version of what those performance goals are. On a
regulatory space, you're talking about safety. You'll see some indications where we
think things should go, but not to the level of detail because these technology goals are
very, very high level. You're not going to see a low level of detail, but you will see an
overall vision.

E. Lyman, Nuclear Control Institute: I think there are public issues that really have to
be thought about before large expansion in DOE's research budget has to be
contemplated. Because these days you have to really worry about whether what looks
like government subsidization of one energy technology over another, how that will be
perceived, especially by small scale generators using other competitive fossil fuel
technology. And in a deregulated environment that's going to be a greater concern.

So, I was encouraged when these reports of a task force on near-term deployment that
recently reported to NERAC discussed a cost sharing program with industry for near-
term deployment. I was wondering if industry had actually made any firm commitments
in that regard, since this would be a positive step since I don't think they've put any
money down so far in these initiatives?

W. Magwood IV, DOE: First, it's important to clarify, and I think you raised a good
point. There's two things really important to clarify.

First, in general, you know our office is not in the business of corporate welfare. We're
not here to make technologies marketable that wouldn't otherwise be marketable, you
wouldn't otherwise compete on it. In fact, our goals, and you'll hear about it, for our
Generation IV have a lot of built into them about the need to be economically
competitive. That's a hallmark of what we're trying to do.

And let me say for the record that there should not be a new nuclear power plant that's
not economically competitive in this country. It shouldn't be built because we're not
going to subsidize it and if industry is not willing to go off and do it because they can
make money, it shouldn't happen. It shouldn't be done.

Now, regarding the specific point you raised, I think that where we are right now -- well,
first it's important to recognize that this is a NERAC advisory group, so we're not at the
point where we're making commitments on a policy basis on behalf of the industry. We
have asked certain experts in industry along with academia and working with our
national laboratories to come together and make recommendations. These
recommendations will flow up through the NERAC process and if it comes out the other
side, NERAC will make a recommendation to DOE that we should go pursue a program
in that vein.

But at that stage, if that were to happen, we would be in a position to approach the
industry and say "Okay, your people were on this panel, here's the recommendation
that they made, Mr. CEO do you want to buy into this?" And if they don't want to buy
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into it, we don't have to do it. But, you know, it's a recommendation. It's not a
commitment on anyone's part, especially ours.

You know, with my budget I couldn't commit to anything they recommended at this
point. So, it's really a recommendation for the future.

The question we asked was if we were going to solve these problems, how would we go
about it? And that's what these recommendations gives us. It gives us a way of solving
the problems.

It doesn't mean that we have to do it. It doesn't mean the industry has to do it, but it
gives us a methodology.

So the answer to your question is no, no one's made any commitments, nor would it be
appropriate to at this point in time.

D. Powers, ACRS Member: I have a question that comes to mind when I see these
plans for Generation IV reactors. My good friends at the Nuclear Energy Institute
regularly provide me metrics on the performance of the current generation of plants in a
variety of areas, including resources, safety and economics. And they show excellent
performance, just outstanding performance in the last ten years.

In all this roadmapping exercise, do you carry along some representative of the current
generation plants as a comparison so you can see if you're really going to accomplish
anything with these new plants.

R. Versluis, DOE: Well, ifs a good question because the initial screenings are really
not much more than comparing in a number of different areas with the Generation III
technology. So, they are qualitative comparisons, and that's how we approach it, is
comparing it with the Generation III technology.

D. Powers, ACIRS Member: We don't have a whole lot of performance and data on
those Generation III plants the way we do with the existing plants?

R. Versluis, DOE: We think at this point with the amount of data that we have on the
various concepts, there is no need to be very, very precise about these things. What
the schedule, the last slide really showed is that we need to do a certain amount of
viability research where we get a better handle on how to measure, how we can
measure the various indicators before we can do a more sophisticated screening.

J. Garrick, Chairman, ACNW: It might be important to point out, too, that GNS has
put a lot of emphasis on the total energy system concept, and that has kind of evolved.
When we first got together, that wasn't so much an emphasis. And when you think
about performance indicators, you've also got to think about the scope that we're
addressing this time, namely the total energy system.
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So, it would seem that if we're going to go in the direction of performance indicators that
are compatible with risk-informed performance based regulatory practice, we'll be
talking about probably a different structure and ai least a more range of indicators that
we've perhaps ever seen before. Is that not correct?

R. Versluis, DOE: Yes. For example, the base case we're comparing with, of course,
has a once through fuel cycle. We have various criteria that have to do with the waste
and use of fuel, but particularly the waste forms that can be achieved by other fuel
cycles.

So, you're very right that we are not just looking at the reactor, but the entire system
from soup to nuts, so to speak.

G. Apostolakis, Chairman, ACRS: Now when you say reliability goals, I mean are
they goals the way we understand them, numerical goals for reliability?

R. Versluis, DOE: That's where we would like to end up, but reliability you can't really
put a metric of reliability together until you know the design pretty well. And so early on
we are really looking at very general indicators that might lead to reliability, but it's not --
as I remember well, it's actually not a screen for potential criteria. It doesn't come into
play until later.

W. Shack, ACRS Member: One of the things I noticed this morning in the whole
discussion of the Generation IV thing was that the word usevere accident" never
appeared anywhere. Do you envision that as being a technology need that will have to
be addressed in the R&D program?

R. Versluis, DOE: Yes. One of the goals, the second safety and reliability goal has to
do with core damage. And then the third goal has to do with the emergency response.
So in both of these goals severe accidents are an issue.

And the second goal will assume the performance of a PRA. And the third goal will
have to involve all the severe accident, that could lead to a release off-site.

P. Ford, ACRS Member: We've been told earlier on that risk-informed regulation is
going to be a part of your strategy, and yet we're looking at a whole lot of new systems
here for which we have no experience at all in terms of time dependent degradation.
As you're going through your screening process, does the time needed for R&D to
resolve those questions, enter into your timing and your decision making?

R. Versluis, DOE: Yes, it does. And certainly we hope or we intend but in early on in
particular to ocus on those issues where there's a large amount of uncertainty and try
to reduce that uncertainty. That's how we will ocus what we call the viability R&D, so
that we have a better idea of what the potential is.
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P. Ford, ACIRS Member: And have you also taken into account the question of the
manpower capability of doing that research?

R. Versluis, DOE: Well, there will of course be as part of the roadmap an estimate of
required manpower, resources and infrastructure. But we are certainly aware that there
is a lot of work needed there and a lot of investment needs to be made.

E. Lyman, Nuclear Control Institute: I just have to follow up from my earlier question,
because I think what we've just heard is a list of activities which I don't think it's
appropriate for the government to be funding. These are activities which are associated
with providing.a regulatory climate or easing licensing advanced reactors. And I think in
today's context, that's a cost that really should be born by the applicants.

Licensing is expensive, but that is part of the package for trying to develop a new
nuclear reactor and market it. And so I think it raises real questions whether DOE
should be involved in trying to facilitate or come up With ways of easing the site permits
and other regulatory activities.

I'm also concerned about DOE proposing a licensing framework for reactors and then a
way of meeting those licensing criteria. I think there really has to be a separation
maintained between the licensing standards and the actual applicant. Because
otherwise these criteria could be gerry-rigged to justify or to facilitate the particular
reactor you're pushing.

W. Magwood IV, DOE: What we're doing, Ed, and for everyone else who had concern
about this, is we're focusing on generic issues, and this is something that DOE has
done basically throughout history.

For example, in the case of gas reactors there are some very generic issues related to
the implementation of gas reactor technology in the United States whether it's a pebble
bed or GT-MHR or something else, you have to deal with, for example -- and this is
something that we've had a lot of very important discussions about. If in the case of a
gas reactor you're relying very heavily on the quality of the fuel, how does one go about
thinking about fuel manufacturing in concert with the design of a power plant? You
can't separate it as easily as you can in the light water reactor. That's a very, very
broad generic technology issue. And I think it's entirely appropriate for DOE to be
involved in that.

What we will not be involved in are the specific -- and NRC, by the way I'll point this out,
NRC's Office of General Counsel has been very, very diligent about keeping both NRC
and DOE straight about this issue.

We will not contribute to the specific design related regulatory activities NRC will be
participating in with the vendors. There will be a separate activity that will probably be
coming on in the next year or so. We expect tat Exelon, or wh.oever, will come to the
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NRC and will be obligated to pay for those activities. We don't anticipate being involved
in that.

But the generic activities are things that we think the government ought to be involved
in and should be involved in. And I'll be happy to talk with you more about that later,
but I think it's entirely appropriate what we're doing as long as you stay on this generic
level. I think there has to be a distinction.

R. Uhrig, ACRS Member: There's a number of rather exotic materials involved in the
various concepts that have been talked about this morning. Is there any consideration
or any time being spent looking at the availability of these? Even something as
common as helium, there's a limited amount of that unless you want to produce it
artificially. And I just wondered if this is an issue that's going to be brought into the
consideration?

W. Magwood IV, DOE: That's a really good question, and something that I've actually
started to worry about myself. The answer to the question is no, we haven't done this
stage. And the reason we haven't is because we haven't reached this 2002 target of
narrowing down the number of options. When we know what concepts we're really
going to spend our energies on, we're going to really have to deal with those materials
issues.

And I can't talk too much about this, but we are expecting in the next few weeks to
really strengthen our materials activities within the DOE infrastructure and start to have
more focus on these issues. Because I think they're too disperse right now. We need
to really focus our energies there, and we're going to be doing that very soon. We'll
make some announcements about that.

But your question is really good one, and we're worried about it but it's too early for us
to really go a whole lot further.
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