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This presentation consists of three sections: An overview of the status of the
PBMR project in South Africa, a review of the design features and philosophy
being utilized to design the PI3MR, and a summary of the key licensing issues
that Exelon has identified in assessing the licensability of the PI3MR for
application in this country.

Project Status

The PBMR project is currently completing the Preliminary'Design Phase. Based
on the information developed, a Detailed Feasibility Study is currently being
performed and the report will be issued in mid-summer. The investor companies
will make their decisions regarding investing in the next phase of the project
based on the report's findings and their own investigations. If the decision is
made to proceed, and if the South African government agrees, a PI3MR
demonstration plant will be constructed near Cape Town, starting in late 2002.

Safety Design Aspects

The PBMR design philosophy is to use both passive and active engineered
features to provide both prevention and mitigation capability as well as to reduce
dependence on operator actions. The PBMR reactor is being designed to a set
of principles that is intended to assure fuel integrity, provide multiple fission
product barriers to the environment, and to provide safeguards against nuclear
material proliferation.

Fuel integrity will be assured by quality controls on the fuel manufacturing
process, minimizing excess reactivity, assuring excess heat removal from the
fuel, prevention of chemical atack on the fuel, and preventing excess burnup.

Multiple layers of fuel particle coatings, the primary pressure boundary system,
and the containment structure will provide barriers to fission product release.

Nuclear material proliferation is addressed in the inherent design of the fuel and
politically through agreements by the Republic of South Africa with international
agencies.
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Licensing Issues

Exelon has determined that a number of technical and non-technical issues will
need to be addressed during the licensing of the PBMR. These issues may
affect the ability to license the design in the US at a cost-competitive price. Some
of the issues will require exemptions, rulemaking or legislation to address the
unique aspects of small modular reactors.
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Agenda

• Project Overview

• PBMR Safety Design Features
- U.S. Licensing Challenges
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PBMR Project Overview

Ending Preliminary Design Phase

Feasibility Study in preparation

Investors' decisions by end of year

RSA demonstration plant construction start
in late 2002 pending approvals

Exelon decisions hinge on economics and
technical risks

Design Philosophy

• Employ passive and active engineered
features

• Provide prevention and mitigation
capability

Reduce dependence on operator actions
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Reactor Safety Design
Principles

Assure fuel integrity

Multiple fission product barriers to the
environment

Nuclear material proliferation safeguards
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Reactor Design Principles

Assure Fuel Integrity
- Assure Fuel Quality
- Control Excess Reactivity
- Assure Heat Removal from Fuel
- Prevention of Chemical Attack
- Prevent Excess Bumup

Assure Fuel Integrity

Assure Fuel Quality
- Fuel Design has been proven internationally
- Fuel Qualification Program

& Fuel Performance Testing Program
* Fuel Fabrication Quality Assurance Program

- Operational fuel integrity assurance by
monitoring primary coolant activity online
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Assure Fuel Integrity (cont'd)

Control of Excess Reactivity
- Low Excess Reactivity = 13% delta k effective

- Core geometry maintained by design for all credible
events

- PBMR core design precludes Xenon oscillations

- Demonstrable large Negative Temperature Coefficient
of Reactivity

- Criticality safety assured for spent and used fuel

Assure Fuel Integrity (cont'd)
Assure Heat Removal From Fuel
- Materials properties and design features

assure heat transfer from fuel to RPV
- Passive heat sink provided by the Reactor

Cavity Cooling System for extended period
- The reactor cavity including its structures

will maintain geometry during all credible
events.
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Fuel Performance at Elevated
Temperatures
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Assur e Fuel Integrity (cont'd)
Prevention of Chenflcal Attack
- Water systems at a lower pressure than that of the

primary coolant system during operation
- Water ingress to reactor when depressurized

prevented by physical design
- Primary coolant system monitored to detect, and

cleaned to remove moisture and air
- Graphite oxidation due to air ingress prevented by

physical design of reactor, gas manifold and citadel

Assure Fuel Integrity (cont'd)

Prevention of Excess Bum-up
- Physical core design

- On-Line gamma spectrometric system
to measure fuel bum-up
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Fission Product Barriers to
Environment

o Individual fuel kernels with 3 layers
- High integrity primary pressure boundary
- Containment (Confinement)

- Reinforced concrete structure

- Filtered vent path

- Hold up of fission products

- Plate out

- Auto-close blowout panels

- Late release

Nuclear Material Proliferation
Safeguards

0 International Atomic Energy Agency
(IAEA) / Government of the Republic of
South Africa Safeguards Agreement

-- Non-Proliferation attributes inherent in fuel
design
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Kev Technical Licensing Challenges

• Lack of 2as reactor technical. icensing

framework

• Fuel qualification and fabrication process
licensing (South African Fuel)

• Source Tenn: Mechanistic or Deterministic

• Containment perfon-nance requirements

• Computer code V&V

• PRA - Uncertainties, Initiators and End States

• Reau.latorv treatment ofnon-saflety- systems

• Classification of SSC"s

• Lack oftechnical expertise n gas reactors

Key Legal Licensing
Challenges

• Price Anderson indemnity
• NRC operational fees
• Decommissioning trust funding
• Untested Part 52 process
• Potential number of exemptions
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T. Kress, Chairman, Subcommittee on Future Reactors- Do you have a goal for
how many particles can be failed within the core before you violate 1 0 CFR 1 00?

W. Sproat, Exellon: This is clearly an issue that we're going to have to wrestle with the
staff, once we decide ourselves how we think the appropriate way of addressing it, is
what's the source term? Is it mechanistically determined source term or
deterministically determined source term.

T. Kress, Chairman, Subcommittee on Future Reactors: Isn't the answer obvious
there?

W. Sproat, Exelon: No, the answer's not obvious. I know what we would like to do,
but the issue of how good are your goods analyzing your diffusion coefficients and
being able to provide an analytic framework for migration of fission products from the
core to the environment is going to be a challenge. It's going to be a challenge.

Obviously, containment performance requirements, Johan talked about the containment
design and whether or not a zero leakage or a LWR type containment would be
required versus moderate to high leakage filtered containment would be required is
obviously an issue that's going to be discussed at some length.

T. Kress, Chairman, Subcommittee on Future Reactors: And that would be linked to
the fuel quality?

W. Sproat, Exelon: Absolutely, and to the source term. The issue of the various
computer codes that are being used in South Africa to design this plant, how they're
verified and validated and how they're benchmarked against the other existing codes
will be an extensive effort associated with that.

The PRA itself that's being developed in South Africa that we're advising them on, it's
kind of interesting. If you have -- what's your endstate if core melt isn't a valid endstate
for your reactor? Than what is your endstate? What are your initiators and how do you
determine your uncertainties of the various accident sequences?

T. Kress, Chairman, Subcommittee on Future Reactors: Your endstate is quantity
of fission products. Frequency of fission products.

W. Sproat, Exellon: It might be. The point is that we're exploring some new ground
here and, obviously, there'll be some discussions with staff about how we go and do
that.

The regulatory treatment of nonsafety systems and how we classify the SSCs, the
safety system components, will really be a key issue.

Finally, an issue that I lumped in the technical area, but it's a real practical issue is there
aren't a lot of people left in the U.S., in the NRC, in the national labs or in DOE that
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have gas reactor experience and understanding. Obviously, I think-you've gotten a
sense as we go forward with this, if we submit an application having people who
understand the technology, understand the science and can provide good independent
review of the submittal is going to be a real challenge.

On the last slide I have is the nontechnical, what I'll call the legal licensing challenges. I
personally believe we have a very good chance at satisfactorily resolving a number of
the technical issues that I showed on the previous slide. I'm not as confident about
some of these, because some of these are potential deal breakers for moving forward
with merchant nuclear power plants in this country. That's what we're talking about
here; this is not a power plant or nuclear plant that's going to go into a rate base
somewhere. This is a merchant plant where the shareholders are going to take the risk
of building and operating this plant and whether or not it makes money in the
deregulated marketplace is solely dependent on the technology and the company that
runs it.

So, the first issue up here is Price Anderson. The current law and the way it's currently
interpreted by the NRC is that each reactor in the country is assessed a retrospective
premium of 90 million per reactor in the case of an accident anywhere in the U.S.
associated with any reactor. fTve got a 2200 megawatt light water reactor plant, like
our Limerick plant, that means my retrospective premium at risk due to a reactor
accident somewhere in the U.S. is $180 million retrospective premium associated with
that plant.

If I have the same capacity of pebble bed modular reactors under today's law, my
retrospective premium would be $1.8 billion for that same amount of capacity. Even I
would have difficulties selling our board of directors to take that kind of a risk associated
with that kind of retrospective premium associated with an accident from a reactor that
we don't own or operate. So that's got to be addressed somehow.

The second issue up there is the NRC operational fees. Right now the operational fees
are approximately 3 million per reactor. Again, say at the Limrick plant, that means
about 6 million a year for the two reactors. The same size for 2200 megawatts, you're
talking about 60 million a year in NRC licensing fees for a 2200 megawatt set of string
of PBMRs.

The decommissioning trust fund is another issue that's clearly going to have to be
addressed. The law gives a number of different alternatives, but those alternatives
have presupposed that generally the plant is going to be operated by a regulated utility
and that in the rate base in which the plant is based rate, you have a set aside income
stream that goes and funds the decommissioning trust fund. In our case that won't be
the case. These plants won't be in a rate base. How we fund the decommissioning
trust fund, how much we have to put up front and what we can put into a sinking fund
needs to be resolved. The law is not clear on that at this point in time.
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Clearly, Part 52 licensing process which is, we think, the right way to go is untested at
this point in time. Nobody's actually done it. So the staff will be learning, the applicants
will be learning, and how we actually work our way through that and how long it takes is
going to be a key challenge for us.

Finally, I have up there the potential number of exemptions. As I talked about earlier,
there is no gas reactor licensing framework. If there's not when we go with an
application, the staff might decide that a number of the things we're' asking for are very
appropriate to license this plant, but will require exemptions from the existing regulatory
framework. Obviously, it would be undesirable to all of us to have the first advanced
reactor in place with a significant number of exemptions. It just doesn't work.

So, those are the key issues and challenges we see on the licensing side, both from the
technical side and the legal side. As I said, we are considering all that and now we'll go
into our decision making process as to whether or not to proceed with both the venture
in South Africa and the licensing process here in the U.S. by sometime around the end
of the year.

T. Kress, Chairman, Subcommittee on Future Reactors: These appear to me like
mostly policy issues rather than technical ones related to the reactor design?

W. Sproat, Exelon: A number of these will require some policy statements and
decisions by the Commission itself, yes.

T. Kress, Chairman, Subcommiftee on Future Reactors: Very good. Is there any
discussion or questions for either of our two speakers?

G. Apostolakis, Chairman, ACRS: Yes, I have a question. As I recall in one of your
communications to the staff in addressing these issues, the key legal licensing issues,
you proposed that a site with ten units be considered as one reactor?

W. Sproat, Exelon: One facility.

G. Apostolakis, Chairman, ACRS: One facility.

Now, if this is accepted by the staff, then should we also be applying the same idea to
various safety goals and say, assuming that the concept of core damage makes sense
here, that if the goal is 1 0 to the minus 4 and that would apply to the facility, so each
unit then would have to be ten to the minus ? Given the fact that you have ten of
them, you have some synergistic effects, maybe it'll have to be even lower than ten to
the minus .

W. Sproat, Exelon: Well, synergistic effects is not intuitively obvious to me. There
are synergistic effects when in fact the risk is from one reactor to the other. I'm not
ready to concede that point at this point.
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G. Apostolakis, Chairman, ACRS: Okay. Fine.

T. Kress, Chairman, ubcommittee on Future Reactors: Sme common mode.

G. Apostolakis, Chairman, ACRS: Some common mode, perhaps. Anyway, but how
about the thought process here that you would apply stricter criteria --

T. Kress, Chairman, ubcommittee on Future Reactors: Yes, instead of calling it
core melt, call it fission product release --

G. Apostolakis, Chairman, ACRS: Call it something else. Yes, fission product
release.
If we treat 1 0 PBMRs as one facility with respect to these five bullets that you showed
us, shouldn't we be doing the same when it came to isk and treat it as one facility and
apply the goals to the facility, in which case of course we will have much lower goals for
each individual unit?

W. Sproat, Exelon: Well, we certainly haven't done that for two and three unit light
water reactors. So, I hesitate to do that for a smaller, supposedly safer reactor.

G. Apostolakis, Chairman, ACRS: For a two unit reactor there are some PRAs
where they look at these things. A factor of two in the goals really doesn't mean
anything. When you talk about ten, a factor of ten, then you're beginning to see some
difference.

So it seems to me that if we are to apply this idea to the five legal licensing challenges
you mentioned, maybe we ought to think about doing the same thing to the goals. Now,
you don't have to answer right now, but --

W. Sproat, Exelon: I would probably disagree with that, but that's okay.

D. Powers, ACRS Member: Explain why you would disagree other than the fact that
you wouldn't like the numbers when they came out.

W. Sproat, Exelon: No. What would the basis be for doing that? For example, in
airline travel there's a certain risk associated ith flying on an airplane. Now, the fact
that thefy are increasing numbers of airplanes in the air doesn't necessarily mean that
your risk of being killed on an airplane has proportionally increased.

G. Apostolakis, Chairman, ACRS: The societal risk has.

D. Powers, ACRS Member: Right.

G. Apostolakis, Chairman, ACRS: The individual risk has not.
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T. Kress, Chairman, Subcommittee on Future Reactors- You don't fy the same
number of people on the airplanes. What you have is a site with a given fixed
population around it, for example. That population is exposed to either one module or
ten modules who could fail independently of each other, and in fact that's probably the
assumption. But the risk of being on that site and associated with those reactors is, in
my mind, ten times when you have ten modules over one module.

D. Powers, ACRS Member: Isn't it even higher than that because you've got a mode
failure with the--

T. Kress, Chairman, Subcommittee on Future Reactors: Yes. And then if there's
common mode failures, it's even higher.

D. Powers, ACRS Member: Especially if you go up --

T. Kress, Chairman, Subcommittee on Future Reactors: And that would be the
reasoning behind --

D. Powers, ACRS Member: to a centralized control room?

T. Kress, Chairman, Subcommittee on Future Reactors: Yes. So you treat it as
one reactor, but in order to accommodate the ten of them you have to do something to
one end; you either up the frequency by ten or the lower safety goal by -

W. Sproat, Exelon: Well, then clearly you have to take into account in that kind of an
analysis the concept of coincident events happening in multiple units at the same time.

T. Kress, Chairman, Subcommittee on Future Reactors: No, no, that's not --

D. Powers, ACRS Member: It's just common mode failure is what we are talking about
here.

T. Kress, Chairman, Subcommittee on Future Reactors: But that's not what I had in
mind.

W. Sproat, Exellon: Assuming there is a common mode failure that

D. Powers, ACRS Member: But that's not what we're saying.

T. Kress, Chairman, Subcommittee on Future Reactors: Yes, but that's not what
we're saying. I mean, that's another issue, coincidence events and common mode
failures. No, I'm not just talking about an independent frequency of something
happening to one or something happen to the other independently.

W. Shack, ACRS Member: Of course, now he does get something back because he
probably has a smaller source term.
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T. Kress, Chairman, Subcommittee on Future Reactors: Oh, I think that's a -- for
this concept, that's --

G. Apostolakis, Chairman, ACRS: I didn't say anything about the assessment.

G. Apostolakis, Chairman, ACRS: I'm just talking about the goals.

T. Kress, Chairman, Subcommittee on Future Reactors: I'm sure they could meet
the ten times or the ten percent -

G. Apostolakis, Chairman, ACRS: You don't use a facility of ten PBMRs only on
these things.

L. Parme, General Atomics: George, I might add in the mid-80s submittal on the
MHTGR where there were multiple reactors coupled to a common steam plant, it was
viewed as, a plant and we took the safety goals and the release limits that we were
analyzing it and considered multiple reactors. In fact, if you look back in the mid-80s
submittal you'll see there is at least one event that has all four MHTGR models leaking
simultaneously without cooling, and it was handled that way.

It's not quite the case where these reactors are truly independent, but we did consider
the four modules to be a plant consistent with your thinking. What would you do with
truly independent modules, I guess, is something that one might want to think of.

G. Apostolakis, Chairman, ACRS: If we decide, for example, that the appropriate way
to formulate the goals here would be through frequency/consequence curves, then it
seems to me that you would have one such curve or a family of curves for the facility.

J. Garrick, ACNW Chairman: Yes. Well, wh y wouldn't you have a CCIDF for the
facility?

G. Apostolakis, Chairman, ACRS: For the facility, that's what I'm saying.

J. Garrick, ACNW Chairman: Every time you add a module, you get a new CCDF.

T. Kress, Chairman, Subcommittee on Future Reactors: Yes, absolutely.

G. Apostolakis, Chairman, ACRS: Anyway, that's just a point.

T. Kress, Chairman, Subcommittee on Future Reactors: But it's a thought.

W. Sproat, Exelon- Understood.

P. Gunter, Nuclear Information Resource Service: Obviously fuel integrity is a big
question here. What I would like to get a little befter idea of, is have you looked at the
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