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+ + + + +
JAO NT MEETI NG
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( ACRS)
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SUBCOMM TTEE ON FUTURE PLANT DESI GNS
+ + + + +
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NOVEMBER 6, 2002
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Subconmittees net at the Nuclear
Regul atory Conmi ssion, Two White Flint North,
Room T2B3, 11545 Rockville Pike, at 8:30 a.m, Drs. F.
Peter Ford and Thomas S. Kress, Chairnen of the above
Subcomi ttees, respectively, presiding.
SUBCOW TTEE MEMBERS:
F. PETER FORD, Co-Chairman
THOVAS S. KRESS, Co- Chairnman
MARI O V. BONACA, Member

GRAHAM M LEI TCH, Menber
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P-ROGEEDI-NGS
8:35 a.m

CO- CHAI RVAN  FORD: Good nor ni ng. The
nmeeting will now conme to order

This is aneeting of the ACR Subcomm ttees
on Research and on Future Reactors. M nanme is Peter
Ford. [|'mthe Chairman of the Research Subconmittee,
and ny Co-Chair is TomKress, Chairman of the Future
Reactors Subconmittee.

The ACRS staff nenber is Richard Savio.
O her ACRS nenbers in attendance are G aham Wl li s,
Victor Ransom Mario Bonaca, Steve Rosen, G aham
Leitch, Jack Sieber, and Bill Shack.

The purpose of this neeting is to gather
information for the ACRS Research Report which is due
out early next year. This report will comment on the
conpl et eness of the NRC Research's assessnent of the
regulatory and technical challenges for future
reactors.

We have their report, "Advance Reactor
Infrastructure Assessnent,” plus further pre-
deci si onal appendi ces covering nore details on ALWR
designs, plus anitem zation of activities for fiscal
year '03. These are the prinme bases for our conments

in the report.
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6
Thus, we shall hear from NRR and RES on

their final reports. W shall also hear from DCE,
NEI, and EPRI on their views on research needs for
proposed advanced reactors. A segnent of tinme has
been set aside for cooments fromt he general audi ence.

The rules for participation in today's
nmeeti ng have been announced as part of the notice of
this neeting previously published in The Federal
Register. A transcript of the neeting is being kept
and will be made available as stated in The Federal
Regi ster noti ce.

It is requested that speakers first
identify thensel ves and speak with sufficient clarity
and volume so that they can be readily heard.

The first itemof business is NRR Jim
woul d you like to lead off?

MR. LYONS: Yes, | will lead off. 1'mJim
Lyons. | amthe Director of the New Reactor Licensing
Project Ofice in NRR W are responsible with the
proj ect managenent of any |icensing reviews that will
be held as we nove forward in |icensing new plants.

| want to start off with actually a slide
that | showed to you about a nonth ago. Not hi ng
real ly has changed on this, but | would Iike to wal k

through it just alittle bit to put things in context
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of where we are and where we are goi ng and what we are
going to work on.

I guess in good, I don' t know,
presentation fashion, | will doalittle highlights of
things to come. Early site permts, we have three of
those coming in in 2003. W are going to be here
tomorrow to talk to the full Conmttee on the early
site permt reviewstandard and how we' re pl anni ng on
doing those reviews. So |I'mnot going to get into
that too nuch today.

| just wanted to | et you know that those
are coning. There's a lot of staff effort that is
going into that and to devel opi ng how we are going to
reviewthese sites toissue these early site permts.
That is one part of the Part 52 |icensing process,
whi ch i ncl udes early site permts, desi gn
certifications, andthen, finally, conbined]licenses.

CO CHAI RMAN KRESS: When you tal k about
early site permts fromthe vi ewpoi nt of research, do
you see any research needs for that or is that just a
process --

MR.  LYONS: At this point we haven't
devel oped any. One of the big areas that has really
changed the way we did siting reviews in the past is

in the seismc area
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CO CHAl RMAN KRESS:  Yes.

MR. LYONS: And there are sone
di scussions, | think, going onin the seism c area of
revi ews, on howwe woul d do t hose revi ews and actual |y
using the Part 100 appendices for the first tine.

CO CHAI RMAN  KRESS: | guess we are
supposed to have a discussion on early site permts
later. So | will save ny questions for then.

MR LYONS: Right. Okay, good.

CO CHAI RVAN FORD: But just as a kind of
overview for this neeting' s sake, is it planned that
there will be a section in the infrastructure
assessnent relating to ESPs?

MR. LYONS: | don't think thereis at this
poi nt .

CO CHAI RMAN FORD: No, there isn't. M
question is, | recognize the living docunent --

MR LYONS: | think at this point we don't
see the need for that.

CO- CHAI RVMAN FORD: kay. So there are no
research dollars put aside, regardl ess of the source
of those research dollars, for doing work on ESPs?

MR. LYONS: Right. But if we see a need,
it is part of our reviews to ask Research to do

certain things for us; we may do that. R ght now we
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arein-- and we will talk about this tonmorrow -- but
we are in pre-application discussions with the three
applicants and with NEI on exactly what the scope and
the depth we are going to goto. So we are trying to
identify those types of issues and to see where we are
going to need help and where we m ght not.

MEMBER LEI TCH: | have a | ot of questions
about ESP. | think probably tonorrow s di scussionis
a nore appropriate tinme to ask those, but | nean just
t he sei sm c question, for exanpl e, howcan one approve
a site when you don't know the reactor design that is
i nvol ved? | nean, sone of these designs are very tall
and others are underground. It seens to nme that, in
and of itself, would --

MR.  LYONS: W'l discuss all that
t onmor r ow.

MEMBER LEI TCH:  Ckay.

MR. LYONS: Yes, a lot of that has to do
with the way the early site permt, what do youreally
approve as part of the early site program and we wi | |
get into that tonorrow.

MEMBER LEI TCH: Ckay, good, Jim

MR. LYONS: The other thing upcomng is
AP1000, the design certification. W are inthe m dst

of that review. W have al ready issued our request
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for additional information. W are slated to issue a
draft safety evaluation report on AP1000 in June of
2003, and we'll be com ng back to the Cormittee for
t hose revi ews.

Agai n, | think tonorrow afternoon we have
about a two-hour presentation on the AP1000, so we can
di scuss any of those issues.

CO CHAI RVAN KRESS: Can | read this chart
as being in priority order as you go down?

MR. LYONS: It's nore in chronol ogical
order of when we see things starting, but in the sane
pl ace that does kind of define our priorities. Kind
of first-in/first-out isthe way we have been wor ki ng.

In fact, we had a neeting with the
i ndustry yesterday, with NEl. One of the things we
rai sed was, is there a priority anongst the different
projects that they see ongoing? Can industry give us
apriority of what do we need to be real ly worki ng on?

Certainly things that lead directly to a
conmbi ned license are things that we would focus our
efforts on. Early site permts go that way. Plants
or designs that arein for designcertificationarein
t hat way. The pre-application discussions we are
having with the ot her vendors are i nportant to nove us

forward, but they would necessarily take a back seat
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to sone of the other efforts.

CO CHAIRMAN KRESS: Isit tooearly to ask
where ACRS would fit into that chart? Is it the red
di anonds?

MR LYONS: The red di anonds are where we
see the ACRS having sonme input at that point or that
we woul d be coming to the ACRS. Those are our dates.
Qovi ously, we woul d conme before that to you, probably
a nonth or so before that, to discuss those issues.
That is why | tried to raise those in red, to
hi ghl i ght where we see that.

The ESBWR pr e-application, we've got that
underway. We've decided what we're working on and
where we are going to nove forward to. You will hear
alittlebit injust alittle while fromShanlai Lu on
where we' re | ooki ng for hel p and support on ESBWR and
on AP1000.

The reason |'ve got m | estone schedul es
for AP1000 and ESBWR up here, because those are the
ones we've actually devel oped m | estone schedul es.
The others we are still in the process of devel opi ng
both through the early site permts and for the other
pre-application reviews. So | would see this chart
expandi ng and schedul e expanding as we have those

m | est ones established, and then would show how we
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would fit into that.

But let nme walk through sone of these
ot hers.

MEMBER WALLI S: Could | just ask now, this
design certification, AP1000, there's about a four-
year process?

MR LYONS: Right.

MEMBER WALLI S:  And t hen ESBWR, yours ends
with a design certification application. Is there
anot her four years of that before -- you are going
about six years before you get an ESBWR approved?

MR. LYONS: Howdo | want to say this? The
way that works is, if you |ook --

MEMBER WALLIS: Maybe it is five years?

MR. LYONS: In this Septenber-Cctober of
2004, that is when we actually would be issuing our
final safety evaluation report and our final design
approval . That would actually conplete the staff's
technical review of the design.

Bet ween Cct ober of 2004 and Decenber of
2005, that's the tinme we woul d see that it woul d take
to actually develop the rulemaking and notice the
rul emaki ng that puts the design certification-- that
actually certifies the design as part of the rule.

MEMBER WALLIS: So that's got to be added
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on at the end of the ESBWR?

MR. LYONS: That'sright. Sointhis case

we are |ooking at about 30 nmonths, | think was our
review schedule for AP1000 -- |I'm |ooking back at
Larry to give ne a yes -- fromwhen we got started.

You have to renmenber, too, with the AP1000
we were able to realize alot of efficiencies because
we had al ready revi ewed the AP600, and we are really
just review ng the changes in that design. For the
ot her designs, we're starting alot fromground zero.
So our reviewtine to reach a final safety eval uation
wi Il probably be | onger than --

MEMBER WALLI'S: It m ght be shorter if you
did sonme stuff in the pre-application.

MR LYONS: That's true.

MEMBER WALLIS: If you did enough work
then, you mght not have to spend so nmuch tine on
t hat --

MR. LYONS: The pre-applicationreviews --

MEMBER WALLI'S: -- design certification

MR. LYONS: Right. The pre-application
reviews help us, help both the vendor and the NRC,
deci de what are the key issues, try to resolve any of
those, so that the vendor feels confident in noving

forward with the design certification, so that they
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don't see any mmj or obstacl es.

In the ESBWR, what we are looking at is
their codes, their thermal -hydraulic codes and their
cont ai nnent codes, and coupling them together and
noving forward. They see that as one of the major
hurdles. They feel if they can overcone that, then
the rest that they could cone in.

On these other reviews, ACR700 is the
Advanced CANDU Reactor. That's a new design to the
US., but it is certainly not a newdesign. It is an
evol utionary design of the CANDU reactors that have
been operating throughout the world.

As the NCR staff has to bring itself up-
t o- speed on sonme of the issues, one of the things we
have done is we have started discussing with the
Canadi an Nuclear Safety Conmm ssion how we m ght
cooperate in reviewing the ACR700, because AECL
t echnol ogi es, which are bringing the technol ogy here
tothe United States, are also -- AECL i s al so seeki ng
pre-licensing in Canada and in the United Ki ngdom

So a coupl e of weeks ago we had a neeting
anongst the three regulators to see how we m ght work
t oget her, and to what extent we could do that, and to
what extent we all have our own regul atory processes.

We have to neet and we all have t o make our own safety
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findings, but the sharing of information and the
sharing of knowl edge we see as sonething that can be
very beneficial.

MEMBER ROSEN: Di d your di scussions go to
the sharing of any future research as well?

MR. LYONS: Yes, we did. W talked to
sone extent -- the Canadi an Nucl ear Saf ety Comm ssion
doesn't normally do any i ndependent research |ike we
do. So one of the things we were | ooking at expl oring
is whether they would want to cooperate with us.

They typically go to AECL and ask for AECL
to do the research. But we are |ooking at the
research that has been done on CANDU reactors and how
we mght fit into that, and what kind of information
we need.

So part of it is |earning what are sone of
the key issues in the CANDU reactors. They have a
long history. They can help us a lot in that area.
So we are | ooking to nake that a programt hat hel ps us
becone nore efficient and effective as we nove on.

CO- CHAIRMAN FORD: Jim | wonder if you
coul d conment: These data you have on the board,
there are obviously facts. That's what you have been
presented with right now As you | ook forward to

seei ng what the technol ogy needs are, nmake those in
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fact successful, you may have a tinme crunch in nmeeting
those schedules, especially for the gas-cooled
reactors.

Do you have any comment about how you are
going to avoid that time crunch?

MR.  LYONS: Wll, | think one of the
t hi ngs, I think this technology assessnent,
infrastructure assessnent, that Research is putting
forward i s a good way of | ooking forward and trying to
understand, if we are going to do these reviews, if
they actually conme into fruition, what are the
i nformati on needs we need and what is it going to take
to get ready for those i nformati on needs? W see that
as one of the key aspects of their plan.

CO CHAI RVAN FORD: So as we | ook forward
in the next segment, | nmean in the infrastructure
assessment report, docunent that we have, it gives you
fairly detail ed Pl RT activities and al so
i npl ement ati on questions. Have they been taken into
account as you |l ook forward to the funding? Wen we
| ook at the next section, maybe you could give us a
pr e-war ni ng. The work that has been planned for
fiscal year '03, did it go through a formal PIRT
activity as described in the infrastructure

assessment ?
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MR. LYONS: I would have to turn to

Resear ch.

CO CHAI RVAN FORD:  Ckay.

MR LYONS: Because what we have focused
on fromour end standpoint is the work that we've got
on our plate. Obviously, with the Pebbl e Bed Mddul ar
React or we had started noving forward very qui ckly on
that. When Exelon pulled out in April of this year
and that project slowed down in the U S., because it
certainly is continuing forward in South Africa with
a decision of whether or not they are going to be
building a denonstration unit down there probably
sonmetinme early next year, we've kind of backed away
from | ooking at the gas reactor technol ogies.

The work we are doing on the GI-VHR i s at
afairly lowlevel. W're still working with General
Atomcs to slowy define what we want to get out of
t he pre-application --

CO- CHAI RMAN FORD:  And yet the technical
chal | enges to both the GI-MHR and t he PBMR, whi ch you
will seeis back on your |ist again, are huge and wi | |
need a lot of tine to resolve.

MR LYONS: Yes.

CO CHAI RVAN FORD: Does that cone intothe

overall NRC thinking as to how they are going to
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proactively nmanage this?

MR LYONS: Well, | think that's where
this infrastructure assessnent is the first step in
doing that, is trying to define those issues and those
areas that the staff woul d need i nformati on, and t hat
we would use that to define how we are going to go
f orward.

CO CHAI RVAN FORD:  Ckay.

MR LYONS: Yes, and | et nme tal k about the
PBMR, although it is at the very bottom there, a
little bit. W have had sone further di scussions with
PBVR- PTY, the South African conpany, about their
desire to reestablish a pre-application review
probably in the begi nning of fiscal year 2004. So we
are keeping that on the horizon.

| think that is part of why we try to keep
comuni cati ons open with the various vendors, is so
t hat we know what coul d be coming in, so that we can
do as nuch planning as we can. But from a budget
standpoint, it makes it very hard when it becones
uncertain out inthe future what actually is comngin
and what's going to nove forward.

CO- CHAI RVMAN FORD: | have one | ast burni ng
guestion which is going around in this group. In your

t hi nki ng about your resources to make this happen, is
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t he | onger-range vision this 50,000 negawatts we keep
heari ng about online in 20207

MR LYONS: | nean, we have discussions
with the Departnent of Energy on their 2010
Initiative, and we try to understand. W don't think
so nuch in ternms of all those different reactors. W
are | ooki ng nore at maki ng sure that our process i s as
efficient and effective as we can be, to nove us
towards that --

CO- CHAI RVAN  FORD: But being driven
reactively towhat is currently com ng onto your plate
in the next year or two years?

MR LYONS: Right, yes.

MEMBER ROSEN:  Jim you nmade nention of
the budget and resources. Could you help ne
under st and how much of this is actually funded by the
vendors and how much is by the agency?

MR. LYONS: Well, for the pre-application
reviews, design certification reviews, those are all
fee-billable projects. So once we start into a pre-
application review, we are billing the vendor for the
work we are doing on that. The sanme with the early
site permts; weare billingtheutilities onthe work
that we're doing on them

But even though they are fee-billable, we

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

20

still, as the NRC, have to have that w thin our
budget. We have certain ceilings that we are able to
spend. So just because we can bill them for it
doesn't nean we can do the work. W have to have the
aut hori zation to do that. W are only authorized a
certain budget, and we have to work within that.
Qovi ously, these prograns conpete wth
ot her prograns that are on the operating plants, such

as |icense renewal and plant uprates, power uprates,

work that is going on now, |ike on the Davis-Besse
| essons | earned. So we conpete with all those
resour ces.

MEMBER ROSEN: Seen fromone perspecti ve,
t hat makes good sense. Obviously, no matter how nmuch
noney you have, if you don't have the people, trained
peopl e, you can't do it anyway.

MR. LYONS: Right.

MEMBER ROSEN: So you are resource-
constrained by the availability of trained and
experi enced people. So seen fromthat perspective,
really have no problemwth it. But seen fromthe
ot her perspective, that, gee whiz, they' re paying for
it, itisalittle hard to understand why, other than
t he resource constraint, why one would say it has to

be wi thin a budget, a dollar budget, when the dollars
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really aren't, except | guess a small percentage
com ng fromthe agency.

But that's a good enough answer for ne.

MR. LYONS: Yes, and what you will see is,
when you start tal ki ng about research efforts, if the
research efforts directly are applicable to the
licensing action that we are taking at the tinme, then
we can bill the applicant. But if it goes beyond what
is needed to nake our regul atory decisions, then it
gets into the big, overall pot that the current
| i censees pay through their annual fees. That covers
all the overhead and a | ot of the research work.

VEMBER LEI TCH: Jim | have a process
guesti on. Could you contrast between the pre-
application review and the design certification
revi ew? Is the pre-application review always a
prerequisite to design certification?

MR, LYONS: No. The pre-application
reviewis voluntary. It is part of the Comm ssion's
Advanced Reactor Policy Statenent that encourages
early interaction wth vendors, especially on
i nnovative, new designs, so that we could try to
address sone of those issues upfront.

For exanple, as | was just thinking, it is

a good segue. On the SWR- 1000, they are doi ng sone
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testing over the next year or two that we would be
interested in observing or being involved, or
observi ng and seei ng, even though they are not really
| ooking at startingtheir pre-applicationreviewuntil
cal endar year 2004. But they have sone things going
on that they can help us | ook at.

But what the pre-applicationreviewreally
does is it allows us to try to define sone of the key
technical areas that would have to be addressed as
part of the design certification and try to resolve
them if necessary, or at least identify the
information that woul d be needed to address those.

MEMBER LEI TCH: So the three bottomlines
on the chart, the GI-MHGR, the IRS, and the PBMR
don't seemto have a pre-application review or they
are going to go directly to design certification?

MR LYONS: No. The blue lines here
i ndi cate when the pre-application review, we see the
pre-application review running. 1In there they talk
when we would anticipate receiving a design
certification. | would have to get ny gl asses out to
see that.

MEMBER LEI TCH: So t hat woul d i nply, then,
that the pre-application review for GI-MHGR, for

exanpl e, has already taken pl ace?
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MR. LYONS: Right. W have started sone

di scussions with themon where we want to go with the
pre-application revi ewand have had sone neetings with
t hem and we have sone neetings schedul ed with themto
take us forward to actually define what we are goi ng
to address as part of the pre-application.

Usual Iy in these pre-application reviews
-- actually, Westinghouse is the one who started it
with the AP1000 -- is you do this what we've started
to call Phase 1, where you have sone di scussions on
what shoul d we address as part of pre-application and
t hen agree on that. That kind of conpl etes Phase 1.
The second phase is to | ook at what we have decided to
| ook at and then to nove forward.

MEMBER WALLI S:  Way do you need all this?
| f you' ve got a water reactor and you' ve got all the
codes in place, all they have to do is be sure they
neet the regulations. Wy do you have to have all
this pre-application review?

MR LYONS: Well, in alot of cases there
are issues that the vendor wants to make sure can be
acceptably resolved before they commit to actually
coming inwith their design certification. 1In alot
of cases, in sonme of these cases the designs are still

evolving as we are in discussions, and they are
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solidifying their designs.

MEMBER WALLIS: So that's it; they don't
really have a design yet? They have a conceptual
desi gn?

MR. LYONS: A lot of themare very, yes,
conceptual, and then they are in varying degrees of
conpl et eness.

| have probably taken up nore tine than |
shoul d because Shanl ai has got some nore di scussi on on
t he user needs that we actual |y have, currently we are
wor king on, for the AP1000 and the ESBWR So why
don't | turn it over to hinf

| f there are other questions, | would be
happy to answer themas we go through this. | wll be

here for nost of the day to answer any questions that

you have.

Thank you.

DR LU Al right. M nane is Shanlai Lu
from Reactor Systens, and |'m a reactor systens
engineer. | amhere to give you a brief presentation

about the four user needs.

We have already sent three of them and
one is under discussion with Research. | want to
provide a little bit of details, particularly the

background and the basis, why do we want to have t hat
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and what we want from Research regarding this user
need, and what's the application, andalsol will give
you the status.

Actual ly, Dr. Jensen and Andrze Drozd from
PRA, all are fromNRR They originated the two user
needs for the AP1000. So we are going to cover that,
t 00.

So at this point we have al ready sent the
three, No. 1, for years PWR and a few for AP1000, to
Research t o ask for assi stance fromResearch regardi ng
different technical issues. This one, No. 2, we have
been having discussion with Research regarding the
TRAC-M devel opnment, inprovenent for the ESBWR
appl i cati on.

So | amgoing to go through each one of
themand tell you the technical basis and why we want
to do that, what's the application and the current
status and progress.

In turn, for ESBWR application, we got a
non-proprietary package from GE. They are talking
about an ESBWR. We found that they are going to
nodel , they are going to put CGE-12 fuel into the ESBWR
core for their pre-application design.

We | ook at their GE-12 fuel. One feature

here is the large water rods, which each water rod
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operates three fuel tanks' l|ocation. Then the part-
| ength rods are here; we have the red one. The water
rods, the inlet and outlet are within the active fuel
region. So the water goes to here and getting out

fromthere. Then we al so have part-1length rods two-

thirds through the core. It is dependent on the
design. It mght be, you know, it m ght be ones that
are half. It depends on the cycle.

To nodel this for LOCA, for transients,
and stability, we found our code at this point,
RELAP-5 or TRAC-M or TRAC-B, or whatever, we don't
have the necessary accuracy or capability to exactly
mat ch t he capability that GE can handl e. For exanpl e,
the water, we cannot really nodel the water flow
within the rod. W have to lunmp it into a bypass
regi on.

That's when we started to think about, oh,
how we are going to nodel for ESBWR application, and
t hen we think, okay, maybe let's | ook at other fuel
vendors. Are there any other fuel types we need to
cover, the availability. They decided, the utility
deci ded to use a Franmat one fuel or Westinghouse fuel.

MEMBER WALLI'S: Now this GE-12 fuel, is
that just for the ESBWR or is that for other BWRs?

DR LU  Yes. Actually, we found |ater
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that, after we exam ned the capability, we said, "All
right," and, actually, all of the fuel has already
been | oaded into the existing operating --

MEMBER WALLIS: Yes, it's already there.

DR LU Yes.

MEMBER WALLI S:  So why are you nowworri ed
about nodeling it? It is already there and being
used.

DR. LU Because GEwas clainmngthis one,
and they used TRAC-Gto nodel this in the ESBWR, and
we want to match that capability as well as we cannot
really, you know, tell what's wong or anything,
review their application. We don't have the sane
| evel of accuracy in terns of nodeling.

MEMBER WALLI'S: Do they have full-scale
experiments with this fuel?

DR. LU | think so. They ran that for
CPR correlation. That's what | recall.

VMEMBER RANSOM When you talk about
nodel s, are you tal ki ng about neutronics or thernal -
hydraul i cs?

DR. LU Both. | will get into, after |
show these three slides, | wll give you both
hydraul i cs and t he neutroni cs conpany i nterns of some

hydraulics | amgoing to get into there.
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CO CHAI RVAN KRESS: What' s t he pur pose of

t he water rods?

DR LU kay, the water rod itself --
actually, | should get to the next page. GCkay, here
t he hi gher fuel econony, and what they want to do is
provi de addi ti onal noderation withinthe fuel bundle,
so that they can have the --

CO CHAI RVAN KRESS: That's for noderation
t hen?

DR LU Right.

CO CHAI RVAN KRESS: kay. That's because
you have a relatively high void fraction up high
and - -

DR. LU That's right.

CO CHAI RMAN KRESS: -- you want to keep
wat er - -

DR. LU Yes, especially inthe upper part
of the region.

CO CHAI RVAN KRESS:  The upper part? Okay.

DR. LU Oherw se, your fuel bundle may
be under noderated. Al so, for the LOCAit can provide
a heat sink because not all the water can flow out
very qui ckly out of the water during | arge-break LOCA,
then the fan blowing -- you have the flash in the

fuel, but still youretaincertain water nass there or
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steam Then t hat becones the heat sink if you uncover
t he core.

MEMBER WALLIS: Let's go back.

DR LU Yes.

MEMBER WALLI S: CE al ready has a nodel for
this in their codes? GCE already has a nodel for the
GE-12 fuel in their proprietary codes?

DR LU  Exactly.

MEMBER WALLI S: And these codes are
avail able to the NRC?

DR LU  Exactly, but we cannot just use
their proprietary code.

MEMBER WALLI S: At | east you knowit isin
there. You can exam ne the details of it and see how
credible it is.

DR. LU That is what we are going to do
actually for ESBWR revi ew and al so for the -- because
at this stage they have not submtted that for LOCA
review, and also we have not received a submtted
package for ESBWR. That is sonething we are going to
| ook into that, what's the nodel.

However, as a confirmatory anal ysis or
basis, we want to have a simlar |evel of accuracy
within our own codes, so that we can evaluate their

cal cul ation results.
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MEMBER WALLI'S: Now we haven't seen nmany

results from TRAC- M anyway yet.

DR. LU That is the reason we want to
start to use it.

MEMBER WALLI'S: So, first of all, it has
got to be able to do the things that it has clained to
be able to do, and then it has got to dothis as well?

DR. LU Yes. That's right. O herw se,
because we | ook at our codes, the RELAP-5, TRAC-M
TRAC-B, TRAC-P. None of them if right now we have
sone kind of scenario or transient using one of our
operating BWRs, and if we want to nodel the fuel
behavi or or the hydraulic behavi or withinthe channel,
whi ch has been |oaded with CGE-12 fuel, we cannot
handl e it.

MEMBER WALLI S:  Maybe | woul d say we need
to nove along this TRAC-M because it hasn't really
energed to solve the old problens, and now you are
asking it to solve a new problem So we need to nove
it along, sothat it's a useful tool and actually has
been used for existing problens.

DR LU Ckay. Yes, | think that m ght be
the -- | am not in the position to answer that
guestion. It is probably for Steve.

MEMBER WALLIS: Well, he's listening. |
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hope he's |istening, yes.

(Laughter.)

MEMBER RANSOM  Could | interrupt?

DR LU Yes.

MEMBER RANSOM  One thing you nentioned
several tines is accuracy.

DR LU Correct.

MEMBER RANSOM It would seem that the

uncertainty associated with these codes is a key

conponent - -

DR, LU R ght.

MEMBER RANSOM -- of assessing the
accuracy.

DR LU R ght.

MEMBER RANSOM Yet, in the research
programs | have seen there is no effort that | see

addressing this particular i ssue. O course, it would
be an issue with the NRC codes that you use as an
audit-type capability.

DR LU Correct.

MEMBER RANSOM It also is an issue with
the General Electric code, too, but that is their
purview, | guess, to argue howthey are going to deal
with that problem

DR LU R ght.
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MEMBER RANSOM But as we nobve towards a

risk-informed basis for licensing, it seenms this
uncertainty is a key conponent.

DR LU Correct.

MEMBER RANSOM And | amnot sure there's
any effort underway right now to build into, say,
TRAC-M the ability to assess its uncertainty
associated with the vari ous correl ati ons, and what not,
inthe code, as well as sone overridi ng consi deration
to allow for inaccuracies or whatever.

DR LU  Ckay.

MEMBER RANSOM  And why isn't that being
request ed?

DR LU Al right, okay. It's not really
my position to justify what's going on with TRAC- M
devel opnent, but ny understandi ng, actually, Research
has already initiated the effort, and | think that Joe
Kel 'y and St eve Baj or ek have a significant assessnent
effort to assess the uncertainties of the fuels and
the hydraulics and the correlations and physics
nodel s.

So that | think it should be better upto
them to give to you the presentation about how to
address the uncertainties here.

VMEMBER RANSOM Wl |, it is their job, but
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| woul d t hink that you, as the license reviewer, woul d
be one to set the need.

DR LU Yes, but definitely we will pick
up whatever the best can be used for us as an audit.
So that can give us additional confort.

MEMBER WALLI'S: Do you have any idea of
what i s an acceptabl e | evel for uncertainties for your
pur poses?

DR LU At this point and until this user
need is conpleted, we can't go over and around the
codes and see how well. At that point we probably
will get the GE code, TRAC- G code, so we can see how
much difference is there. |s there any way we can di g
into sone results fromthat TRAC-G results and the
TRAC-Mresults at that tine.

Ri ght now this code is not -- right now
even we don't have any functionality. W cannot be
building a --

CO- CHAI RMAN KRESS: Asking a question a
different way, if you had the uncertainties in these
t hermal - hydraul i ¢ nodel s, how would you use themin
your decision process?

DR LU That's a good question
Actually, right at this point we are developing a

confirmatory analysis planandtryingtoidentify what
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woul d be t he acceptance criteria for our own anal ysi s.
Because if we inpose --

CO- CHAl RMAN  KRESS: You think the
uncertainties sonmehow ought to show up in the
acceptance criteria mybe?

DR LU Exactly. Exactly. That woul d be
done, and within that witeup, | guess, we are working
on that right now

But there is one thing | think we should
be aware: that we do not have that nuch of a code
devel opnent as much as the industry because that QA
process costs a l ot of noney. Right nowif we i nposed
exactly the sanme standard, we will not get it over
there, especially when we don't have a code that can
be used for transient LOCA, gas-cool ed reactor, and
t he ESBWR, or AP1000.

So my opinion is we can use it as an
auditing tool. It can give us additional confort.
That woul d be good.

MEMBER LEI TCH. |'m | ooking at the | ower
tie plate debris filter

DR LU Right.

MEMBER LEI TCH: That's a new feature, is
it not?

DR. LU: Oh, | think it has been there.
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It has been there. No, it has been there. Even for
GE-10 or GE-8 we have it already there.

MEMBER LEITCH  Yes, but I ama little
concerned that that can be a two-edged sword.
Certainly, it is designedto prevent nechani cal damage
to the fuel.

DR LU Right.

MEMBER LEI TCH: But are you al so concer ned
t hat under certaincircunstances it couldrestrict the
fl ow?

DR LU No, | don't recall --

MR,  CARUSC Dr. Leitch, this is Ralph
Caruso from NRR

The answer is, yes, we have di scussed this
with the vendors on quite a nunber of occasions, and
t hey assure us that |icensees, when they design, when
they buy fuel, they meke sure that the suction
strainers, for exanple, in the ECCS recirculation
system are sized so that debris is caught on the
suction strainers and not on the fuel.

| believe there is a NUREG CGuide that is
going to be com ng out that tal ks about this, and we
specifically asked that that be included in the Reg.
GQui de about two or three nonths ago. Because this

cane to our attention, this exact issue cane to our
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attention during the discussions that we holdw th the
vendors periodically. They showed us one of these
t hi ngs, and we | ooked at it and said, "Ww, that | ooks
i ke an opening that's a lot smaller than the suction
strainers.”

We actual |y had sonet hing reported to us.
One of the licensees was going to buy a particular
vendor's fuel and a particul ar vendor's debri s screen,
and t hey di scovered that screen size was snal |l er than
their suction strainers. So they had to delay the
feature purchase, | believe, until they did sonething
about the suction strainers.

MEMBER LEI TCH. Are you concerned about
t he pul verized resinon filter dem neralizers working
its way into that part of the systen? | don't know
what happens to that resin at, say, 540 degrees. It
may conpl etely disintegrate.

MR. CARUSO | nean, the openings aren't
really that small. | have an idea what resin sizes
are, and they're very, very small

MEMBER LElI TCH:  Yes.

MR. CARUSC And these are not, these
debris screens are not designed to trap resin beads.
They are designed to trap things Iike netal shavings

and springs and sort of |ong things.
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MEMBER LEI TCH.  Yes.

MR. CARUSO  Maybe very, very thin, but
| ong, not resin beads. It is not clear to ne that a
resin bead could even survive the transport, the
t enper at ur es.

MEMBER LEI TCH: | think it woul d probably
di ssolve at that tinme, but 1'mnot really positive of
that. Ckay.

MEMBER ROSEN: \What suction drainers are
you tal ki ng about, Ral ph?

MR. CARUSO In the ECCS recirculation
system during a LOCA, eventually the plant has to go
torecirculationfromeither the reactor-buil di ng sunp
or the suppression pool or the torus, or wherever.
Because they are located in the building sunps,
t hey' ve got to have screens on them So there are
requi renents about sizing those screens that are
related to head | osses and debris and MPSH, |ots of
di fferent requirenents.

There's a new guidance docunent, |
believe, that's comng out. We included this
particular issue in that -- I'"'mnot sure if it is a
Reg. CGui de or an SRP revi sion, but we have i ncl uded it
recently.

MEMBER LEI TCH: But you are tal ki ng about
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BWR? | nean this is a BWR i ssue?

MR. CARUSO Bot h. Bot h. This is an
i ssue for both types.

MEMBER ROSEN:  For t he BWRs you' re tal ki ng
about torus suction strainers?

MR CARUSO Right.

MEMBER ROSEN:  And the PWR, contai nnent
suction strainers?

MR CARUSQO  Yes.

MEMBER S| EBER  But these debris filters
are intended for normal operation nostly. For
exanpl e, i f you had machi ned i nsi de the reactor vessel
during an outage, left sone chips or grindings in
there, you don't want themto go and fret at the grid
straps.

On the other hand, during ECCS the flow
regi mes are altogether different, where it woul d seem
tonme that the fuel debris filters are not inthe flow
streans in the sane kind of way that they would be
duri ng normal operation.

DR. LU W are asking a very anbitious
questi on. If we really want to nodel the solid
particles that are transporting through the entire
system then we woul d need to devel op anot her code to

handl e t hat.
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Al right, I'lIl nove al ong.

MEMBER WALLI S: There you' re goi ng to have
to decide not just howto nodel it, but howto node
any debris that mght be on it.

DR LU That's right. That is where it
beconmes a water chem stry issue or the entire pl ant
purification systemand the reactor water treatnent
system

Al right, I will just nove along. For
ATRI UM 10 we have | ooked at GE-12 and we found worry.
How about ot her vendors? W have ATRIUM 10. Thereis
squar e-shaped water rods and part-length rods here.
For Westinghouse fuel it is even nore conplicated, and
it has wat er crossi ngs, what they call water crossings
her e. There is water here. There is water here.
Then there is not only a different fuel type here,
they have a |l arger diameter of fuel pins here.

So our code right now, as it is right now,
it can handl e 8x8 bundl e strai ght tube, the thick fuel
pi ns, and the non-part-lengths run a four-length rod
all the way through.

So we real ly want to nodel this and handl e
it to match the accuracy of the vendor's code. So
that we can use an audit cal cul ation, we need this.

MEMBER BONACA: Just a question --
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DR LU Sure.

MEMBER BONACA: The ABB fuel | think has
al ready been used, that fuel?

DR LU Al of these fuels.

MEMBER BONACA: Ckay.

DR LU All of the fuel s have been | oaded
in the existing operating reactor, but the reason we
get into this with the triggering point was we were
reviewi ng what we needed to do to handl e the ESBWR
It cane out with --

MEMBER WALLI'S: That's what puzzles ne.
| ve asked the question before. These fuel s are being
used now.

DR LU Yes, it is.

MEMBER WALLI S: And, yet, you say you need
to know how they work in order to anal yze sonething
whi ch doesn't yet exist. | think you need to know
t hem now to anal yze what happens in --

MR, CARUSCO Dr. Wallis, | make the
observation that there was a confl uence of events that
occurred this past summer that really pushed us to
make this request from Research. It was the ESBWR
pl us some ot her topical reports that we are revi ew ng
from operating reactors where fuel configuration is

very inportant to be able to nodel it. So all these
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t hi ngs cane together this sunmer.

Al t hough we need this in order to be able
to eval uate the ESBWR, we al so need it right nowto do
sone evaluations for operating reactors. That is
because the operating reactors have pushed the fuel
and now t hey are pushing the anal yses envel opes with
t hat fuel. Their techniques are becomng nore
sophi sticated. So we are trying to get our techni ques
as sophisticated as theirs.

MEMBER WALLIS: Well, this is an issue we
came up against with uprates, that the uprates | ook
okay as long as you really check on the fuel limts.

MR. CARUSO That's correct.

MEMBER WALLI'S: And so you have to have
tools to do that.

MR. CARUSC That's correct, and as |
said, what has happened is this past sunmer we
recei ved sone t opi cal reports that i nvol ved bei ng abl e
to nodel this fuel better than we have in the past,
and it is both us and the vendors. So it all cane
t oget her this sunmer, and we deci ded to push for this.

MEMBER LEI TCH: Isn't the ESBWR, as |
recall, the fuel is only 10-feet | ong versus 12 feet?

DR LU  Yes.

VEMBER LEI TCH: Isn't that another
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variable that you would have to consider in your
nodel ?

DR LU Right now, the user needs, what
we wor ked wi t h Resear ch, shoul d cover that, too. That
is one of the software requirements that the Research
t echni cal peopl e and NRR people wi Il work together on
the software requirement we send to Los Al anbs when
they code it this way.

So it can handle actually even 8-foot
fuel. W can handle that, too.

MEMBER LEI TCH: Ckay.

DR LU R ght.

MEMBER LEI TCH:  Thanks.

DR LU Al right. Ralph has already
addressed the questions about the existing upper
readi ng.

Al'l the new fuel w Il have higher fuel
econony and | ower |i near heat generation rates, which
actually provided a basis for a | ot of power breed,
and they provided nore margins for the BWRs, and
especially for the EPU pl ants.

So we asked Research -- actually, we
should say it this way: The technical people fromNRR
and t he Resear ch wor ked t oget her. W figured out what

we exactly needed to do to use TRAC-M to nodel the
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fuel bundle, the part-lengths rods, water rods.

Since Framatone nentioned that they
pl anned to use 12x12 fuel for their SWRL000, we put
the [imt, the code |imt, to nodel 12x12 fuel pins.
Right now, for CGE-12 it is 10x10. Most of themare
10x10.

Yes?

MEMBER RANSOM  One question: You say
nore margi ns for PCT and m ni mumcritical power ratio.

DR LU Right.

MEMBER RANSOM My questi on woul d be, who
has proven that? | nean, is that sonething that is
clainmed or is it sonmething known?

DR LU It's sonething known. Actually,
t he LOCA generates a snal |l er di aneter of pins, and the
wat er al so provi des addi ti onal heat sink and the part -
| ength rods.

MEMBER RANSOM So that is sort of a
subj ective eval uation? Is it confirnmed based on
actual anal ysis?

DR LU Let nme think. | personally have
not done any confirmatory analysis on that.

MEMBER RANSOM But t he vendor, maybe t hat
i s based on his work?

MR. CARUSO Dr. Ransom the anal yses for
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the PCT would be done using the normal codes. The
critical power ratiodeterm nati ons are done by actua
tests of bundles in test facilities. The Colunbia
facility, they do this. The vendors do this
regul arly.

DR LU Okay. Al right, so the status
right now, I will give you the status. You showed
this one. | think it was in July.

Ri ght nowthe first chunk of code cane out
fromLos Al anbs and | SL on Oct ober 30, and everything
was going very well with the managenent support from
Research and technical people from Research, and we
woul d be able to get the first chunk of the coding on
schedul e.

MEMBER WALLI S: This is the TRAC-Mcodi ng?

DR. LU  TRAC- M codi ng.

MEMBER WALLIS: And it works?

DR. LU The source code just delivered
has been delivered from Los Alanps and |ISL, and |
think that it is being tested by Research right now.

MEMBER LEI TCH: Your viewgraph says,
"Advanced Fl owi ng Wat er Reactor Fuel Mbdel." |s that
in a generic sense? In other words, does this also
apply to ESBWR?

DR LU Yes, yes, it applies for ESBWR
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You can take the 12x12. R ght now we haven't seen
that. Al though we have heard fromFramatone t hey may
use the 12x12 fuel for the SWR1000, we haven't seen
that yet. But that is what we call the Advanced BWR

MEMBER LEI TCH: So it is advanced not
necessarily in the sense of ABWR but advanced in the
sense of any --

DR LU Fuel. Right.

Al'l right, | nove to the second user need.
It is a draft user need being discussed between
Research and NRR at this point. Wat we want to deal
with is specific for ESBWR s pre-application review.
| think GE has come to give a brief presentati on about
their features.

Two features of our particular concernis
the closely coupled containment vessel interaction
during LOCA, because basically they have to
depressurize it to the |l evel of pressure, so that the
contai nnent of the gravity system can worKk. That
actual ly requires the code can capture very dedi cat ed
pressure bal ance between the primary system and the
cont ai nment system This balance needs to be
cal cul ated reasonably well so that we can cal cul ate
the ECCS injection correctly.

So basically in July we |ooked at the
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codes with Research technical staff. W had two
nmeetings, technical neetings, that we exchanged the
views as to how we are going to address all those
features, and we canme out with a list of items we
needed to inprove with the ESBWR, to inprove TRAC- M
code to address these unique features of the ESBWR

Ri ght nowit is being further di scussed and consi der ed
as the actionitem but we don't knowwhere eventual ly
what we are going to have.

MEMBER WALLI S:  There's not hi ng new about
gravity.

DR LU Yes.

MEMBER WALLI S:  So what nust be newis the
result is nore subject to change as a result of
uncertainties or something? You're balancing off
various little efforts here and there?

DR LU Yes, correct. Exactly.

MEMBER WALLI'S: So whether it goes this
way or that way depends on your accuracy wth which
you can predict things?

DR LU Exactly, exactly, and |l wll give
you two exanples here. W discussed sone technical
items. The reason | did not list that is because we
not really come to any agreenent as to where exactly

it needs to be in the code.
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But one of the issues we considered is
PCCS non- condensabl e condensati on. You know, you have
steamand t he non-condensabl e t hrough the PCCS. That
drives your pressure response of your containnment
significantly differently. I f you have different
correl ation put over there, or how accurate is that,
it will be quite different. That is one thing.

The second issue is traditionally for the
BWR LOCA, for the contai nment anal ysi s, basically, you
assune basically you have a HPCI, or whatever, the
RCI C runni ng. So basically your initial blowdown
state you do not have any coupling, and you don't have
any backflow from the containnment. But this one
relies onthis backflow, this pressure interaction so
closely; then we needed to have very good nodel or
code to calculate the interactions between the
cont ai nnent and the vessel.

So that is the reason we initiated the
talk wth Research technical staff and we worked
t oget her again and devel oped a list of things that
needs to be done. Then we hope this user need can go
f orward

MEMBER LEI TCH: Now we have a draft, an
advance copy of a paper, "ESBWR Advanced Reactor

Research,"” that has a nunber of other apparent needs
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here other than the two that you have |isted. These
are just the two nost inportant in your mnd or --

DR LU At this point these are the nost
i mportant because we went through that |list and then
we are still discussing that right now for the pre-
application. If we have this handy, this too handy,
we can do some runs already, but w thout the second
one we will not be in very good shape if we want to
cal cul ate very accurately contai nment and t he vesse
i nteraction.

MEMBER LEI TCH: | am not concerned about
those two. | am concerned about the ones that are
listed inthis paper that you have not nentioned. You
are just giving us a sumary or --

DR LU  Summary. A sunmary, correct.

MEMBER LEI TCH: So there are other
research --

DR. LU That is the reason | am sayi ng
that other issues under consideration is covering
t hat, whatever you probably have. W are discussing
with themat this point.

MEMBER LEITCH: One thing | didn't see
there is a whole lot of enphasis on BWR stability
i ssues.

DR. LU: Yes.
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VEMBER LEI TCH: Wth this natural

circulation chain, no recirc. punps, it sounds |ike
you are sort of always operating in the region where
there is instability in a sense. | guess that is not
really the case, but it seems to ne we need to be
taking a hard |l ook at stability issues, and | don't
see that as highlighted here as one of the issues.

DR LU Ckay. |If you look at one of the
reasons why we want to have the advanced fuel nodel,
it is to address the stability. |If we cannot nodel
that heat source and part-length rods, then the
stability characteristicsw || bedifferent. However,
the stability issue is not unique for ESBWR It is
supplied right now W are reviewi ng MELLA Plus for
the generic application of the BWR especially for
EPU.

MEMBER LEI TCH. It's not unique, but it
seens to ne that when you omt the recirc. punps, it
changes the whole thing significantly.

DR. LU That's right. 1In that regard,
actual Iy, ESBWR has better stability features because
t hey never use the jet punps.

MEMBER LEI TCH: We wi Il have to hear nore
about that. That just seenms counterintuitive to ne.

DR LU Well, then that is a question we
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probably need to ask GE: why they think that natura
circulation would work for ESBWR, right?
CO CHAI RVAN FORD: | have a wi der questi on

along the sanme lines. You have cited four advanced

reactors --

DR LU That's right.

CO CHAI RVAN  FORD: -- related advanced
reactors. Yet, when | look at this Attachment 4 of

all the advance reactor activities in 2003, it is
much, nuch bigger than the four that you have given
Wy is that? 1Is there a different nodel to use, a
di fferent funding source, or what is it?

DR LU Ckay, it's not a question for ne.
| amtechnical staff, and | only give the presentation
on a technical basis for using these. | think there
wi Il be a high-1level discussion between Research and
NRR. They need to resolve what exactly should be
done, and I am giving you the basis of what we have
al ready sent out.

CO CHAI RMAN FORD:  Ckay, John, will you
conment ?

DR LU Ckay, mybe sonebody el se can
address that question.

CO- CHAI RVAN  FORD: It will be covered

today because it relates to resources. kay.
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DR LU R ght. GCkay. Al right, I will

nove to the next one for AP1000. This user need was
originated by Dr. Jensen from the Reactor Systens
Br anch.

Fol | ow ng a very successful user need t hat
ADS did | ast year for Phase 2 review, this particul ar
user need was i ssued to Research aski ng for Research's
expertise regardi ng t he COBRA/ TRACI i qui d entrai nnment.

The issue here is -- I'll go to the next
page a little bit. | think it probably has been
covered and presented to you. You understand, you
know what is the issue there.

Basically, through the ADS and then the
entrai nnent of the liquid fromthe vessel through the
hot leg all the way to the ADS valve, where it
i npacted the vessel coolant inventory and the
depressurization rate, and those i ssues Wsti nghouse
clainms they can handl e that.

So Walt Jensen and Steve Bajorek from
Research worked on this. | think they are on schedul e
to resolve all the issues at this point.

So basically that is the support for the
Phase 3, AP1000 event --

MEMBER WALLI'S: This affected the ADS 4

there. |Is that relying on the work which is being
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done out in Washi ngton?

DR LU | do not know the answer.

MEMBER WALLI'S: O Oregon.

DR LU Oregon.

DR, JENSEN: This is Walt Jensen, our
Reactor Systens Branch

We are |looking at the results fromthe
ATWS tests that are ongoing at Oregon State. There
seens to be sonewhat nore entrai nnent shown in those
tests than is predicted by Westinghouse for AP1000.

We have outstanding questions on that
i ssue. We have a nunber of outstanding questions on
t he entrai nnent i ssue, whi ch Westi nghouse has tol d us
they are going to answer by Decenber of this year

MEMBER S| EBER. So you coul d actual |y say
that the problemisn't sol ved, that you can't predict
Wi th accuracy what's going on in the entrai nnent area
ri ght now?

DR. JENSEN. Well, we're still | ooking at
it. It's under review. Westinghouse is giving us a
topi cal report show ng sensitivity studies that show
that it really doesn't make a great deal of difference
for cooling what the entrai nment prediction is, that
the amount of inventory in the reactor core is

relatively insensitive to the anmount of entrai nnent.
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W are | ooking at that.

But there are additional tests being done
at Oregon State. W would like to factor those into
our review as nmuch as possi bl e.

VEMBER S| EBER: An additional question
regardi ng that: Bet ween the AP1000 and the AP600
there's a di fferent nunber of val ves, different val ve
sizes, and different header configurations. On the
ot her hand, why doesn't the entrai nment issue energe
inthe AP600 to the extent that it did in the AP1000?

DR.  JENSEN: There were a nunber of
integral systemscal e tests done that were scal ed for
t he AP600. Sone of those were done at Oregon State at
the APEX facility. Some were done at SPES.

W felt that the data for AP600 was nore
applicable than these sane tests for AP1000. For
AP1000, the hot leg, it is the same size for AP600,
but the ADS 4 it's nuch larger, and | think it is
supposed to be like seventy-sonething percent nore
fl ow goi ng through ADS 4 for AP1000.

MEMBER S| EBER: But the Oregon tests are
still small-scale tests that are scal ed up for either
pl ant ?

DR JENSEN: That is true.

MEMBER SIEBER: So it is not clear to ne
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that scaling isn't part of the problem

DR. JENSEN: There have been scaling
studi es done for AP600 and AP1000. W are still
di scussing with Westinghouse whether the original
Oregon State test at the APEX facility that were done
for AP600 woul d be applicable to AP1000.

There will be additional tests done at
Oregon State. They are bei ng funded by t he Depart nent
of Energy. For those tests, the facility has been
rescal ed and reconstructed to | ook nore |ike AP1000.

VEMBER S| EBER: And that is along the
lines of the presentations on scaling that we heard
four or five nonths ago?

DR JENSEN: Yes. Yes, that's true.

MEMBER SI EBER:  Ckay, thank you.

MEMBER ROSEN: Since we are on this point,
can | ask a question about the qualification of these
valves for different liquid entrainnent |evels?

DR. JENSEN: W're relying on this test
data. There has been no full-scale test of these
| arge ADS 4 valves for either plant.

MEMBER ROSEN. It seenmed to nme that they have to
be qualified over whatever |iquid entrainnent range
you expect, including uncertainties.

MR CORLETTI: Thisis Mke Corletti from
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West i nghouse.

Maybe we coul d tal k about this tonorrow,
but | guess in regards to the qualification of the
val ves, | think the entrainnent is not a maj or design
feature. Maybe | need alittle bit nore helpwith the
guestion in regards to the qualification

MEMBER ROSEN: Well, valves that are
qualified for steamare one thing. Valves that are
qualified for steamand a certain quality of water is
anot her thing.

MR. CORLETTI: GCkay, yes. These are what
we call our squib valves. They are a full-pressure,
hi gh- pressure, high-tenperature valve. How we nodel
them in our codes is really the valve |oss
characteristics. Soinregardtotheir operationwth
steam or water, we are really interested in the
pressure drop characteristics of the val ve.

MEMBER ROSEN: Vell, from a nodeling
standpoint, for sure, but | aminterested in their
survivability during the transient or accident.

MR, CORLETTI: Onh, they will be qualified
for the duty that they will see, which would include
si ngl e- phase and two-phase conditions.

MEMBER WALLI S: But the nodeling I think

is inportant. We saw that there are transients in
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this hot Ieg and you get surges of water that go up
t he pi pe, and there is different anpbunts of storage of
liquid in the vertical leg. Then slugs of liquid go
to the val ves.

So you have to get the transi ent pressure
fluctuations of the valve throughout the systemin
order to do an anal ysi s of whet her or not they grow or
decay, and so on. So the auxiliary transients can be
i nportant here. So you' ve got to get a reasonable
nodel of the valve receiving quite a range of
gualities.

MR. CORLETTI: Yes, and maybe to clarify,
t he val ves do not cl ose. These are a one-ti nme-openi ng
val ve. So they are not closing agai nst two-phase or
steam condi ti ons.

VMEMBER WALLI S: No, there is just a
resi stance once they are opened.

MR. CORLETTI: That's right.

MEMBER WALLIS: Right.

DR LU Okay, I'll nove forward to the
next one, the last iteml wll cover.

MEMBER WALLIS: |'m sorry, when you say
status on schedule, | think you need to have a nore

critical evaluation of whether or not it is giving you

the results that you need. W have been through this,
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and maybe we need to revisit this with RES. This
Conmittee or the Subcommttee has been | ooking at
t hese resul ts and had some questi ons about whet her or
not the needed results would be achieved.

DR LU Al right, do you have any
comrent s?

DR JENSEN: Qur schedul e that we see at
NRR i s the questions we have sent to Westi nghouse and
t he answering of the questions, and so far that work
is on schedule. W don't plan to hold up the
Iicensing of AP1000 because of any delay in these
tests.

MEMBER WALLIS: That's very interesting.
So you are going to make the decision whether or not
you have the information?

DR. JENSEN: We hope to. Westinghouse has
told us that the results are insensitive to the
entrai nnent. We have outstandi ng questions on that
i ssue. If they can prevail and show us that the
sensitivity, it's within the range of our know edge,
t hen that shoul d be acceptabl e.

DR. LU Al right, I will go over the
| ast one, and Andrze Drozd from NRR/ PRA Branch, he
originated this need, asked the Research teamto work

on the severe accident stuff.
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Overall, he has enphasized we are trying
to get at whether to evaluate the applicability of the
concl usions from AP600 in-vessel retention and the
fuel coolant interaction reviewand to see whether it
can be applied, directly applied, to AP1000, and to
perform the MELCOR analysis and for risk-dom nant
acci dents.

Ri ght now we have three nil estones. The
Septenber m | estone provided reconmended RAls and
prepared the MELCOR i nput deck for AP1000 and fi ni shed
on Cct ober 2nd, and the revi ew of AP600 i n-vessel fuel
cool ant interaction.

CO CHAI RVAN KRESS: Does that include the
in-vessel retention review al so?

DR LU Yes, that's ny understandi ng.

CO- CHAI RMAN KRESS: Both of thenf

DR LU Yes, that's ny understandi ng.

That's part of the support; he needs to review that

portion.

CO CHAI RVMAN KRESS: Yes. So we haven't
seen that docunent yet. It's just recently been
conpl et ed?

DR LU | don't know too nuch about that
and | didn't do that.

So that's our schedul e right now. There
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are other tests -- okay, hold on. Richard?

MR LEE: Richard Lee from Research

Tom this is the review of the AP600
previ ous docunent written for AP600, the applicability
of the nethodol ogy, and so forth, to AP1000. But we
will be doing analysis of that |ater

DR LU Thanks. Al right, that's
basically what | need present. Overall here, the
status is the ongoing three user needs requests have
been going on very well. The technical staffs from
both offices are working together to get all the
i ssues resol ved, the technical issues resolved, code
devel oped. Right now everything is on schedule. W
hope it stays on schedul e so that we can get the code.

MEMBER VALLI S: | think I woul d be happi er
if, rather than tal king about schedule, you talked
about techni cal achievenents that need to be achi eved
inorder toget fromAto B, and you coul d reassure ne
that these technical mlestones have been passed,
rat her than that sone tine m | estone had been passed.

DR LU  Ckay, okay. Actually, when I
prepared this one, | thought it would be, | was
t hi nki ng, probably 15 m nutes or 20 mnutes. | did
not prepare that. Actually, it was in my original

handout s.
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| was t hi nki ng maybe should | get intothe
detail s of what exactly has been achi eved and whet her
that woul d take maybe another half-an-hour to talk
about that. So | did not, but if you need that, we
could give you a copy of the user needs.

MEMBER WALLIS: O what you would have
said if you had | onger?

DR. LU | have already exceeded ny ti ne.

MEMBER WALLI' S:  Yes, yes.

DR LU But if you need that, we can give
you the wuser needs, what exactly we passed to
Research, and then a copy of that, and you are going
to see that. Ckay?

MEMBER LEI TCH: | am just a little
confused about the priorities here. W have the draft
papers about ESBWR and ACR700. I am a little
conf used. | would have thought your presentation
woul d be on ESBWR and t he ACR700.

DR LU Both, the ESBWR and -- no, no.

MEMBER LEI TCH: Are we going to hear |ater
about ACR7007?

DR LU No, that was not fromnme. That
woul d not be from e, no.

Regar di ng whatever the draft, the ESBWR

paper, | think --
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MEMBER BONACA: But the inprovenents you

are maki ng on TRAC-M seem to be supporting also the
ot her two designs, insofar as the needs that you have.

DR LU That'sright. That's right. For
exanpl e, the contai nment coupling with TRAC-Mcan be
used to apply any coupl ed contai nnent interaction if
you do need to nodel the contai nment backflow, if we
cannot couple the containment analysis from the
primary system

CO- CHAIRVMAN FORD: | think if we've got a
thing that is on the board of things that still need
to be discussed, it is very nuch your question,
Graham about howthe prioritization of these four NRR
user needs projects relate to what we have seenin the
infrastructure assessnent, and hopefully we'll hear
that in the next talKk.

In the nmeantine, let's adjourn until 10
o' cl ock.

CO CHAI RVAN KRESS: Not adj our n.

CO- CHAI RVAN FORD: Not adjourn? Wat is
t he word?

CO- CHAI RVAN KRESS: Recess.

CO- CHAI RVAN FORD:  Recess.

CO CHAI RVAN KRESS: Take a break.

CO- CHAl RMAN FORD: Take a break until 10
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o' cl ock.

(Wher eupon, the foregoing matter went off
the record at 9:50 a. m and went back on the record at
10: 05 a. m)

CO CHAIRVAN FORD: |1'd like us to cone
back into session.

The next presentation is by John Fl ack on
t he research presentations and primarily an update on
what ' s happened si nce our July 18t h nmeno on t he REV- 1.

MR FLACK: Right. That is correct.

Good norning. My name i s John Fl ack, the
Branch Chi ef of the Regul atory Effectiveness and Hunan
Factors Branch, which is the home of the Advanced
Reactor Goup in the Ofice of Research.

To ny left is Steve Bajorek, who will be
addr essi ng t he ESBWR and t he ACR- 700 additions to the
i nfrastructure pl an.

Basically what I'll dois I'Il briefly go
t hrough sonme background on the plan, which we now
consider to be really an infrastructure assessnent.
So as we nmove forward, |I'Il be referring to it as
t hat .

W' || discuss the responses to the ACRS
comments that we provided back to you. [I'll provide

an overview of the SECY that's on its way up to the
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Conmmi ssion, which is really a summary of the plan
itself, and then we'l | tal k about the additi ons, which
is, again, the ESBWR and the ACR- 700, and then Steve
wi Il do that part of the presentation. Then I'll come
back and talk to you a little bit about activities
that we plan to do this com ng fiscal year and then
sumari ze

CO- CHAI RVAN  FORD: John, on the very
guestion of changing the title of that docunment from
plan to infrastructure assessnment, is that just
ti pping your hat to the fact that in that original
docunent there was no nilestones, no budgets, no
managenent inplenentation activities item zed?

MR FLACK: Yes.

CO CHAI RVAN FORD: And so this just sinply
here are the gaps in the technology for putting in
advanced reactors.

MR. FLACK: Right, right. The plan would
be a bigger thing, which would include actually
execution of the infrastructure itself. Having gone
t hrough this, recognizing that really the purpose is
to identify the gaps that you describe, it's pretty
much that.

It's an assessnent of needs. Now, when we

go to exercise those needs, how nuch we actually do
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will depend a lot on how nuch we see from the
appl i cant and how nuch has been acconpli shed i n ot her
pl aces as wel|.

So its real purpose is to do just that.
It'stolook at theinfrastructure, identify gaps, try
to link to ongoi ng research throughout the world, and
bring it into a common document, and that's the
docunent .

CO CHAI RVAN FORD:  Now, in the covering
letter, | believe, to the infrastructure assessnent,
menti on was made to fiscal year "02to '06, | think it
was, which is a planning tine frame.

MR FLACK: Yes.

CO CHAI RVAN FORD: So really when you're
tal king about the technical gaps, it is not tine
dependent; is that correct?

MR. FLACK: That is correct. Oiginally
we were planning on establishing what work we woul d
need to do over that period of tinme, but it evolvedto
nore of just a gap analysis, which is pretty nuch
where we are right now.

CO- CHAI RVAN FORD: Ckay, and when wi |l we
see the plan?

MR. FLACK: Well, the planning process is

aprocessinitself. Theideaistobringforth those
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things that we will need to do and then prioritize
those with respect to other activities goingoninthe
of fice.

So the actual prioritization is bigger
than just the advanced reactors. At one point, the
advanced reactor was fenced off. We had nonies
all ocated just for that activity, but as we speak
today, it's really across the office. So it actually
conpetes with ot her ongoing projectswithinthe office
for resources.

So we have, and 1'Il touch upon it a
little bit about how we go about doing that planning
process.

Ckay. Wth that ['ll start. Thi s
viewgraph is just toreflect onthe neetings that took
pl ace that set the stage for the advanced reactor
wor k. Last year there were three key workshops that
t ook place, the first being the ACRS. That was early
on, and it brought together vendors, DCE, and the
staff to tal k about technol ogy chal | enges associ at ed
with these advanced desi gns.

That was foll owed with a workshop by NRR,
whi ch tal ked about early site permts and COLs, and
then finally there was a workshop by Research that

pul | ed experts around the world to try to understand
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what the status was on this research going on in the
hi gh tenperature, gas cooled field.

Thi s year we had a nunber of interactions,
as you renmenber, with the ACRS. W gave a briefing at
the full commttee in April, which was very brief
actually in contrast to the follow ng neeting which
occurred later that year in July, where we did spend
a day goi ng through pretty nmuch all of the areas that
are in the plan and the technical issues and
chal | enges they present ed.

That generated -- well, we went to the
full commttee follow ng that subconmittee. That
generated a letter from the ACRS wth a nunmber of
comments, and that was in July of this past year.

We responded i n August to those conments,
and I'Il go through those in a nonent.

We also appeared before the ACNW for
information only. W briefed themon that part of the
plan that was relevant to our nuclear waste and
materials, and then today, of course, is a joint
subconmi tt ee.

So that pretty much gives -- that's not
all of the neetings obviously that took place, but
those were sonme of the key nmeetings that certainly

t ook pl ace.
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Wth respect to the coments in the
letter, there were ten conments that were nmade by the
ACRS in their letter, and we responded by first
i ndi cating that things had changed fromearlier inthe
year where Exel on and pebble bed, of course, had a
high priority and then as Exelon did pull out of the
pre-application review, we did shift our focus
somewhat, recognizing that there is the need also to
continue this work at sonme level, but not as
conpressed, as you mght say, as it was envisioned
when Exelon had it at pre-application.

We do have the application, of course,
wi th GI- VHR, whi ch i s ongoi ng ri ght now, but again, at
a somewhat |ower |evel

CO CHAI RVAN FORD: Coul d | ask a question
on that one?

MR FLACK: Sure.

CO CHAI RMVAN  FORD: Because the two gas
cool ed reactors, they are both now on the books. The
PBMR will be on the books again. It's not dead
entirely.

MR FLACK: Yeah.

CO CHAI RVAN  FORD: The technol ogy
chal | enges are considerable and will require a | ot of

research over a long tinme period. Just because your
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priorities have changed because of the stress of other
advanced |ight water reactors, is that a good enough
reason? Is arisk not still there, the risk defined
by the ri sk of not doing the work tinmes the |likelihood
of it being actually a successful applicant?

What' s the rational e behind dropping the
priority on the gas cool ed reactors?

MR. FLACK: Vell, it lowered it. | t
didn't elimnate it certainly. | think we're working
within a fixed budget, and needs as conme up on the
horizon as to really what industry is |ooking for.

We do not, again, want to be a pinch point
in the process. W want to be best prepared to dea
wi th designs as they come in as we can. So certainly
t he ones t hat appear to be i nmedi ate future woul d t ake
t he higher priority since we want to get those t hrough
t he systemas effectively and efficiently as possi bl e.

So as we change our priorities as these
new pre-applicants come in, there still remains many
chal | enges ahead in the HTGR world, and so what we
have done now is kind of | ook nore towards what el se
is going onin the wrld and trying to capitalize in
the neantinme on what else is out there instead of
trying to just forge ahead on our own.

So I think in sonme sense it's giving us
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time to do that, to find areas in which the work is
goi ng on and where we can dr aw cooper ati ve agreenents.

At the same tine though, it is inportant
that we do maintain a certain |level of research going
on in our own office inthat field. So | don't know
i f that addresses your concern conpl etely, but again,
because of the way the budget is fixed in sone regards

CO- CHAI RVAN FORD:  Now, what was the risk
associated with that? If you're putting many of your
regs. into the collaborative |essons |earned from
ot her people, Europeans, Japanese, et cetera, has
anyone assessed the risk of your not getting the
rel evant information fromthese organi zed i ssues?

MR. FLACK: Well, theriskis, again, tine
dependent, you know. It's the sort of thing as when
do | need the information to make what kind of
deci si on.

And there's always a risk that somet hi ng
coul d happen a | ot faster than you t hought, and so one
has to continuously adjust to accommpdate that ri sk,
and that's why this docunent is really a living
docunent .

Each year we're planning to conme back and

refl ect on where we are at that time and then use it,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70

recogni zi ng the needs that are there. Again, it's a
pl ace where we can see the terrain and cone back to
t hat and deci de at that point how we need to adjust
agai n.

But | don't think there's one answer. |
think it's sonething that's very tinme dependent and
you have to feel your way through

Okay. As nentioned, the scope has
expanded nowto these additi onal advanced |ight water
reactors, and what 1'Il do nowis go briefly through
our responses to the ten conments that were raised by
the ACRS in their letter back in July.

The first comment was to focus -- andit's
nore or | ess our response -- yeah, we'll be focusing
HTGR research primarily on the generic | evel and not
have it so nuch design dependent. There's many
chal | engi ng generic issues |ikethe fuel and materials
that are quite generic and we remai n focused on that.

O course, there's a GI-MHR, and that is
ongoi ng at the pre-application review.

Fi ssion product rel ease for TRISOfuel is
a key research area. W see that as a key research
ar ea.

By t he way, we agreed pretty much with all

of the ACRS comments, which is good to know.
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The nunber two wll obviously be
supporting or play a role in supporting or providing
technical basis to sone of the policy issues |'msure
that you see conming forward right now.

So, yes, we see that as an i nportant area
to continue research on

Framewor k for |icensing, we consider that
at this time of year to be a high priority uptothis
poi nt, and I do have a vi ewgraph on that. W have not
done a whole lot, but this com ng year we plan to do
much nore.

And nunber four was we wanted to consi der
fission product releases for high burn-up fuel, and
we' ve added a piece into the plan on that to continue
to consider that and t he source termthat evol ves from
t he hi gher burn-ups of the fuel.

CO CHAl RVAN KRESS: Are you having any
success in getting the VERCORS data?

MR. FLACK: Let ne see. Wwere is Richard
Lee?

MR. LEE: The answer to your question,
Tom that we are getting the VERCORS data, and we
al ready have the two reports on t he hi gh burn-up fuel,
the MOX fuel from VERCORS, and they are preparing an

assessnent report of all the data, and this report is
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in preparation right nowby IRSN, and we are going to
get this report once they are conpl eted.

CO CHAI RVAN KRESS: Wonder ful . Thank you.

MR. FLACK: Okay. The fifth comment had
to do with selecting design basis events, and we
al ready had started pursui ng that as part of the PTVR,
using risk insights and di scussi ng not so nuch desi gn
basis, but |licensing basis events which cover a
spectrum of events, including beyond what we would
consi der the design basis today.

And this is also part of a policy issue
that is now noving up to the Comm ssion on how we
sel ect acci dents.

Nurmber six had to do with the question of
how do we establish priorities, and that, as nmenti oned
earlier, we use PIRT to rank, and we use t he pl anni ng,
budgeting and performance mnanagenment process to
prioritize, and that process is used across the
office, as well as, which | hadn't nentioned on there,
but stakehol der input, of course, which is through
wor kshops, neetings with the ACRS and ot hers.

CO- CHAI RVAN FORD: W Il you discuss this
particular item because it relates to Gahams
guestions and my questions about the ranking of the

user need ones we heard just before the break versus

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

73

the listing that you have supplied for 2003? So we'l |
hear about this?

MR. FLACK: Well, | could talk about it a
little bit now There'sreally two types of work that
goes on. One is fee billable in support of pre-
application, designcertification, and so on, and then
there's fromthe general fund a nore gl obal kinds of
research, which involves infrastructure devel opnent.

So both of them again, conme out of the
same budget. W have only allowed so nmuch funds, but
part of it is, again, supporting through user needs
the reviews of |icensing submttals, RAI's, eval uation
of those RAls, providing input to safety analysis
reports.

And then there's the other part of
research that deals w th understanding beyond, for
exanpl e, design basis accidents, margins, providing
confi dence i n deci sions, providingtechnical basis for
deci sions and the confidence that goes with that.

So that type of research is broader in
extent and does go beyond just the i medi at e need for
user needs.

CO CHAI RVAN KRESS:  You don't have to pry
into user needs.

MR. FLACK: That's right.
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CO- CHAI RMAN KRESS: That's for NRRto do.

| mean, that's an automatic priority.

MR. FLACK: We have to do that work right.

CO CHAI RVAN FORD: Okay. So in answer to
Graham s question and m ne, | guess, just because we
only saw four prograns in the previous presentation
doesn't nean to say that there's only going to be four
prograns on advanced reactors --

MR FLACK: That's right.

CO CHAI RVAN FORD:  -- in 2003.

MR. ELTAWLA: | think in general that's
true.

This is Farouk Eltawi | a again, and Gary i s
behind ne. He can correct nme if he wants.

| think the i mediate need --

(Laughter.)

MR. ELTAW LA: -- the i mredi at e need ri ght
now that you saw it is to try to conplete the pre-
application review, and so that they identify nodels
that need to be put into the quote to be able to do
counterpart analysis to see if there are issues that
need further investigation or not.

What you see in the plan that we provide
to you, that we have additional information that we

need because in order for us to provide NRR with a
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qualified tool, we have to | ook at the range and the
applicability of all the high ranking phenonmenon
nodel s in the code.

So we need to arrange the paraneter, and
we need to | ook at the experinental data, and we need
to run sone experinental. W have the facility at the
PUVA facility, for exanmple, and we assess the code
against it.

And at that tine, we will say that the
code is ready for thecertification. So the imrediate
need that we have right nowis just to nmake the tool
avail abl e right nowto be able to do anal ysi s, but the
final product with a certified quote fromthe O fice
of Research, and this code has nmet all of our
assessment process and things |ike that; that's the
addi tional work that you see in the plan.

The other part of it, again, because we
expect it to do the sane thing, for exanple, severa
accident, we know that there are issues in severe
accidents |ike in AP1000, although you don't see the
need right now from NRR because it's not part of the
pre-application review, but we are identified it in
the plan, and we are going to continue negotiation
with NRR and see if these are the i ssues that need to

be di scussed and foll owed on or not.
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And that's how we nerge together and
eventually every fiscal year you will find a new
activity to be carried on, you know, that we wll
performbased on a di scussi on bet ween us and t he user
of fice.

MEMBER LEI TCH: |1'mstill confused onthis
Attachnent 4 that we received, just the one page |i st
of activities scheduled for fiscal year 2003. | don't
see any AP1000 activities on that list at all.

MR. FLACK: Yeah, that is nore for
infrastructure. 1'll come back to that list in the
end.

MEMBER LEI TCH: Ckay.

MR. ELTAW LA: Let me answer that
question. |'msorry, John.

MR FLACK: Yeah, sure.

MR. ELTAWLA: W believe that the only
things that we have right now for AP1000 is as
i ndi cated by Shanlai Lu, is the issue of entrainnment
and de-entrainment right now, and we have a program
ri ght nowat Oregon State University to suppl ement the
wor k that DOE is worKking.

That work, although it's not specific for
AP1000, it's for code assessnents so we consi der t hat

part of the developing the infrastructure for our
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tools and things |ike that.

MEMBER LEI TCH: | see.

MR. ELTAW LA: But we have not identified
any major issue that in the AP1000 that would need
addi ti onal research at that time. Based on the pre-
application review, we have not identified any issue.

The work that Richard will talk about
about the applicability of the AP600 severe acci dent
data in core nelt retention and fuel cool ant
interaction and issues like that, we are review ng
them right now, and if the issue cones out, that
review, we'll be discussingit andwe'll identifythis
i ssue as happened.

But as far as I'mconcerned, | don't try
to take too nmuch tinme here. The issue of in vessel
nmelt retention, NRR did not give credit to
Westi nghouse for the AP600. It was there. It may
work, but we really did not take full credit for it in
the certification process.

Whet her that's going to be the sanme way
they are going to deal with it for AP1000 or not,
that's a need to be determ ned.

MEMBER LEI TCH: Ckay. Let ne just ask one
ot her questi on. The list that we -- well, you're

going to cone back to Attachment 4. |1'Il defer the
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guestion until that time, John.

Thank you.

MEMBER RANSOM  John, | have a question
relative to nunber six. The use of the PIRT process
for establishing research needs, that assunmes a panel
of experts, | guess, would rate and rank them

MR FLACK: Yes.

MEMBER RANSOM Do you have a panel ?

MR. FLACK: Well, we choose fromexperts
inthe field. W just had a PIRT | ast week on fuel,
TRISO fuel. What are the i ssues? What are the things
that we need to focus on? And how does that rank as
far as priority? Wich scenarios play out to be the
nost inportant, and so on?

MEMBER RANSOM Wl |, are you doing this
sort of area by area or are you --

MR FLACK: Yes.

MEMBER RANSOM How do you do the generic
prioritization?

MR. FLACK: Well, | would say the cl osest
thing we got was this workshop that | described back
| ast year where we brought experts in fromaround the
world totry to get a status and to try to understand
what ot her inportant issues for HTGRs anyway.

And so fromt here we went forward and from
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there to identify specific areas. Now, these areas
are very conplex, just like fuel isin and of itself.
Soit really needs to be | ooked at as a specific fuel.

MEMBER RANSOM  Have those results been
docunent ed so that they' re avail abl e to revi ewwho was
i nvol ved?

MR FLACK: The wor kshop?

MEMBER RANSOM  The wor kshop or --

MR, FLACK: Yes, there was a report
witten on the workshop. W can get you a copy. The
PI RT that just took place, there will be a report that
comes out on that as well.

CO CHAl RMAN KRESS: Farouk, could | ask
you anot her question about the AP1000?

MR. ELTAW LA: Yeah.

CO CHAI RVAN KRESS: I n vessel retention.

MR. ELTAW LA: Yeah.

CO CHAI RVAN KRESS: One of the concerns |
had wi th t hat was wi th the hi gher power of the AP1000,
that all of the -- and they will turn on and put the
water in there, even though they' re not taking any
credit for it; that that will hold up the nolten fuel
for a while and allow it to perhaps stratify and
segregate the netal fromthe oxide.

MR ELTAWLA: That's correct.
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CO- CHAl RMAN KRESS: And then the failure

| ocation is likely again to be where the netal is.

MR. ELTAWLA: That's correct.

CO CHAI RVAN KRESS:  And what you have t hen
is an ideal situation for an injection of a hot,
nolten netal into a water pool that's connected tothe
contai nnent, which is an ideal situation for fuel
coolant interaction, which is like a high pressure
nmetal injection, and actually the fail ed contai nment
is the same tinme, have a lot of fine particles
expelled to the air.

Is that on your radar as sonething to --

MR ELTAWLA: | think you hit the point
exactly because we really believe, based on the
informati on that we have seen from Mdscow and the
Raspol ov Progranms in Russi a, that because of the high
power rating retention, the vessel m ght require some
desi gn changes.

But based on the old information that we
have, you m ght need to design the insulation around
the vessel and so on. So retention, in vessel
retention is not highly assured for high power
reactor. So the issue that becones very inportant is
exactly as you indicated, is ex vessel fuel-coolant

interaction, and that's what we are going to focus
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nost of our work on in the analysis and see if there
are experimental data to support analysis of that
i Ssue or not.

CO CHAI RVAN KRESS: Thank you very mnuch.

MR FLACK:  Okay. Movi ng right along,
nunber seven. W did add a piece in the plan to
investigate the correlation or the I|ink between
activity inthe primary and potential [atent failures
of fuel so that as an indicator for future perfornmance
of fuel at higher tenperatures or under accident
condi ti ons.

That was brought to our attention. That
was a new area that we've added, and --

CO- CHAl RVAN  KRESS: How are you
approachi ng that?

MR, FLACK: Carefully. 1 don't know. Stu
Rubin is with us. He could probably respond to that.

MR RUBIN. Repeat that question again.

MR FLACK: The question on how --

CO CHAI RVAN KRESS: | wanted to know how
you' re approaching that particular --

MR,  FLACK: W are approaching the
rel ationship of coolant activity with latent fuel
failures.

MR. RUBIN. ©Ch, yeah. The issue --
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MR. FLACK: Stu, the m crophone.

MR RUBIN  Yes, sorry about that. Stu
Rubin, O fice of Research

The ACRS rai sed an issue which had been
mul ling in our own mnd for some tine, and that is the
ef fecti veness of cool ant activity nonitoring systens
that are going to be used in HIGRs to monitor fue
performance, and they basically do this by nonitoring
nobel gas activity in the helium

And so this is the kind of a systemthat's
been used going back to the earliest HTGRs, and the
issue in our mind is not so nmuch the detection of
failed fuel in operation. That can be correl ated
fairly easily with test data, but rather, the ability
of these nmonitoring systens to detect what we woul d
call latent failures. These are conditions that may
arise from manufacturing, such as so-called fuel
manuf actured fuel outside the specification that
somehow gets through the QA process, let's say, or
weakening of fuel due to operating the fuel at
condi ti ons beyond the design, hot spots, let's say,
where | ocal tenperatures are higher than expected.

These kinds of conditions can lead to a
weakening in the fuel that nmay or may not be

detectabl e by such an on |ine core nonitoring system
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and only woul d be reveal ed by, let's say, an acci dent
condi ti on.

And so our thought was to include in the
research plan sonme work which would involve both
anal ytical work, as well as irradiation testing and
acci dent testing.

And with regard to the evaluating of
whet her or not the core condition nonitoring systens
coul d detect a weakening fuel that would slowy be
reveal ed as failures during operation or not, we woul d
plan to include in the irradiation programtesting at
hi gher tenperatures to see if those higher
temperatures would result in failures during
operation, and take that same fuel whether or not it
did or didn't result in failures, and then put it
t hrough an acci dent heat-up test.

And so the idea there woul d be that if the
fuel did not reveal higher failure rates due to the
hi gher operating tenmperatures, but did see increased
failures in the accident reginme, that mght be
problematic for anon line nonitoring systemto det ect
| atent failures due to operations conditions outside
desi gn.

And with regard to the fuel fabrication

i ssue, the thought was that you can't very well take
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fuel that is manufactured at various degrees of
vari ance fromt he manuf acturi ng specification. That's
not a practical approach, but the thought would be to
do sensitivity studies with anal yti cal code where you
can actually simulate fuel performance during
operation and during accidents and crank in different
fabrication anomalies, so to speak, and see how t hat
woul d play out during operations and during the
acci dent sequence.

Again, if the operations phase of the
simulationdidn't result inincreased failures, but we
saw it in the accident, that also may prove to be
sonmewhat probl ematic for anonlinenonitoringsystem

So we are picking that up in the plan.

CO CHAI RVAN KRESS: Sounds good. Thank
you.

MR. FLACK: And nore than you asked for,
right?

But thanks, Stu.

kay. Nunber eight, we're certainly
tracking what's going on in Generation IV near term
depl oynment by conti nui ng representati on on t he NERAC,
and aware of DOE activities in that area.

Nunber nine was research activities to

assess the full range of ex vessel severe accident
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phenonmena. | think we just discussed a little bit
about that, and that's in the plan.

And ten, there was a corment on | i cense by
test concept and the need for | arge scal e testing, and
t hat was al so addressed in response to that question
and comment w thin the context of our regulatory
pr ocess.

So that pretty much covered the comments
and our responses to the coments.

| do have one viewgraph on franmework,
whi ch pretty nmuch you' ve seen sonewhat before. The
work, again, wll be starting in FY '03. It's
currently under devel opnent. It's goingtocapitalize
on Part 50 work and risk inform ng Part 50, utilizing
a top-down approach that begins with the goals
supported by cornerstones and then strategies and
tactics toinsure that those cornerstones provide the
protections needed to protect the public health and
safety.

The undertaking will al so capitalize on,
you know, risk informng current LWRs, Reg GQuide
1.174, and so on, and ground that has been broken in
t hat regard

It will certainly be key or have to

dovetail certainly with the policy issue paper that's
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comng in front of the Comm ssion in Decenber, and as
wel | as the technical issues that are com ng about as
we di scuss them

And al so using the input fromNEl, and |
t hi nk you'I'l hear nore about that this afternoon, and
ot her stakehol ders as we need.

So that's all | --

CO CHAI RVAN FORD: Now, we heard fromMary
Drouin sone time ago. We had the inpression that the
framework in 2003 was lowpriority. That is no |onger
t he case?

MR. FLACK: Well, | guess the questionis
how do you put it in perspective. | don't know what
context she described it as low priority.

CO- CHAI RVAN  FORD: Wll, that was the
inpression that | personally came away from the
neeting with, and | think many of the other nenbers
al so had the sane inpression.

The reason why it's puzzling is that in
the infrastructure assessnent you see quite
specifically that the franmework work is a basis for
many of the other priorities and prioritization of
many ot her techni cal chal |l enges and, therefore, it has
got to be high priority.

MR, FLACK: It would be part of that
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process, yeah.

CO CHAI RVAN FORD: So | take it that the
framework work is high priority?

MR ELTAW LA: The answer is it is a
funded activity in fiscal year '03, but we don't have
funds anyway, soit'sirrelevant. |'ll answer anyway.

So we are on a conti nuance resol uti on, and
every two weeks we'll get sone noney to spend. But
for fiscal year '03, we have budget to start the
f ramewor k. So it is ranked high anong the budget
activity, and it is going to be funded once we get our
full allotment of funds.

CO CHAI RVAN FORD: Now, what is thetimng
on that, bearinginmndit's the baseline for all of
your subsequent prioritizations? Presumably you've
got a very fast objective to be net, mlestone.

MR. ELTAW LA: Okay. Let metry to answer
that here. | just want to make it clear to you that
for light water reactor, they can be |licensed and
certified under existing franmework. So they don't
have to wait for the new framework to get
certification.

Now, we are tal king now about gas core
reactor and other non-light water reactor. So the

time franme for that is definitely much nore rel axed
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than when Exelon was in the figure and tried to
certify the PBWVR

Al'l indication then we're getting from
G E and fromthe PBVR, Limted, indicate that their
time horizon is on the order for early 2007 to 2010.
So we're really going to provide, develop that
framework not on accelerated tinme frame |ike we were
t hi nking before, but it's going to be continuously
devel oped, but will not get this accelerated --

CO CHAI RVAN FORD: | ' mconcer ned t hat sone
of the technical problems which were based on the
framework -- this is for the gas cooled reactors --
will take sonme tine, and even t hough t hey comrerci al ly
may want to go on line in 2010, they've got to be
doi ng the technical work now.

MR. ELTAW LA: W actually, as Stu
i ndi cated, we have identified sonme key issues that
need a long | ead ti ne, and we' re conti nui ng wor ki ng on
this issue, for exanple, but we are limted not
necessarily by resources, and | want to nmake that
clear. W are limted by availability of fuel, for
exanple, to run the test on.

Soif | want to run tests on fuel, | have
to have the table's fuel or GA fuel to be able to run

the test. That's one limtation.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

89

The second limtationis that NRCw || not
be able to fund this fuel testing alone. So we have
torely on DOE, and DOCE has a plan right now. W are
continuously interactingwith them So if DOE cannot
run the test, they will not be deployed. So we are
not really going to be behind the schedule in this
case, you know.

So as far as the fuel is concerned, |
think we are in good shape because, again, they are
not going to deploy until DOE perforns the test for
this new type of fuel.

There are ot her i ssues |i ke material issue
and graphite issue, and | think Joe Miscara, if he
wants to add sonething, we are working in this area.

So the critical issues we are worki ng on,
and in sone cases we are relying in cooperative
agreenrent and we're relying on rmenorandum of
understanding w th DOCE. So we have not stopped
conpletely, but we are not on the sanme pace |ike we
wer e about a year ago.

MEMBER BONACA: Well, first of all, I'm
ki nd of anxious to see what this framework will be, of
course, and so that's why I'm interested in this
question, but, you know, in the plan there is a clear

reference to starting with some t houghts for Option 3,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

90

whi ch nakes sense.

And so there if you |l ook at Option 3, it
speaks of some apportionnment quantitatively to
prevention versus mtigation, and clearly there we
under stand how the structure is.

So |'ve been trying to under st and who, for
exanpl e, for HPGR you woul d go about answering those
ki nds of questions there, and if you need to do
research on fuel and under st andi ng fuel before you can
set certainquantitativecriteriathere or vice versa.

| mean, that's really what | wouldliketo
understand. | mean, | don't have an expectation that
you have the framework al ready ready, but at |east a
t hought process to support it. It would helpneif we
at some point in the near future, we had just an
understanding of how you're reflecting on it. At
least it would give nme confort that you're thinking
about it if you're not working on it.

MR. FLACK: ©Ch, no, we are thinking about
it. | think the work that is going on on the policy
i ssues paper is very inportant because | think that's
going to set the stage, and a ot is going to depend
on how t he Conm ssi on vi ews those i ssues and how t hey
go about doing that.

Once it passes through that process, then
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the question is a technical one really. Can you
provide a technical basis to make this come true?

There's one thing in saying it, and the
other there is denonstrating it. So | think it
i nvolves both sides, the policy as well as the
technical, and they really dovetail together as you
nove forward.

But having said that, | don't think we
need to wait for a framework docunent in order to do
what we're doing. I think going forward with the
policy issues, and it will evolve, and |I think the
thing will certainly get back to the ACRS many tinmes
on this, I'msure, but it will be something that is
evol utionary. It's going to need to take into
consi deration stakeholders' coments, and it's not
hol di ng up anything at this point in tine.

We can nove forward and | i cense t he pl ants
that are coming in on the pre-application reviewwth
the process that we have in place. So it's again
noving forward, and | think those are the lines on
which it's noving forward.

VEMBER BONACA: Yeah. The point [I'm
making i s that if, however, you have a wel | del i neat ed
process by which you're going to get to that

framework, the thought process you're going to
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devel op, and the policies issue may be the first one,
in fact.

MR. FLACK: Yeah, | think that --

MEMBER BONACA: Then that may hel p you in
prioritizing what steps you have to acconplish for
different designs to bring them to a technol ogy
neutral framework.

MR. FLACK: Yes, because it will fleshit
out. It will get the things out on the table, the
di scussi ons, defense in depth, and what we nean by
t hat, and so on.

VEMBER BONACA: So the policy docunent
will be the first --

MR. FLACK: It's going to be a najor step
forward in that.

MEMBER BONACA: We will have it sone tine
this nmonth, | understand.

MR.  FLACK: Well, it's due up to the
Conmi ssion in Decenber, and we held a workshop two
weeks ago. | guess it was a public workshop on it.
| don't know what exactly the schedule is to cone
back. The full commttee probably before it
technically gets sent up, yeah

MR FLACK: John?

MR,  MUSCARA: If I mght follow up on
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Peter's questi on about how are we handl i ng the i ssues
that have along lead tinme to get a resolution, inthe
materials area, clearly we did get a reduction in
enphasi s and budget, and what we have done in this
area is to essentially stretch out the program

Oiginally we had a five to six year
program Now we have planned a nine to ten year
program What we are doing i s addressing the issues
first that we need to have answers for, for exanpl e,
i n desi gni ng the plans, things, for exanple, that have
to do with fatigue life, crack initiation, those
t hi ngs being addressed in the earlier years.

| tens having to do wi th probl ens you m ght
expect in service, such as crack gromh rates, those
now bei ng addressed in the |l atter part of the ten year
program

So we' ve had a reduction in budget. W' ve
shifted the program stretched it out, and addressing
guestions that we need answer to at the design and
licensing stage, and in those areas, we will be doi ng
wor k on fatigue, stress corrosion cracking and creep.

In the graphite area, we're depending a
great deal on work being conducted in Europe, but we
wi |l be doing some work in that area also starting in

1 08.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

And | guess |l et nme nmention al so that we do
have wor k ongoi ng to revi ew and eval uat e desi gn codes
and standards and updati ng those codes and st andards
because those are sone of the things we need to have
done early onin the process. So that work i s ongoi ng
ri ght now

CO CHAI RVAN FORD:  You don't think it's
going to be ten years before you get the final results
of many of these materials questions. You don't think
t hose are goi ng to be [imting on t he
commerci al i zati on of a gas cool ed reactor.

MR, MJUSCARA: That's correct. That's
correct. | nean, those will be questions that wl|
come up during the operation of the plants, and if
there is a problem we'll have enough tinme to deal
wi th those kinds of questions.

CO CHAI RMAN  FORD: Ckay. So we'll be
regulating as we go, so to speak

MR. MUSCARA: For the kinds of problens
you expect in service. For the design stage, where
you want to design a plant so that it does last its
desi gn period, that work gets conpleted by FY '06.

That is, we will have enough work done to
be able to ask questions about is there an effect on

the environnent and fatigue. W' Il have enough work
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done to identify the problem if it's there, and
possi bly not enough work to update the codes, but at
| east we'll have enough work done so that we can
request additional information.

CO CHAI RVAN FORD:  This is not a question
for you, Joe, but for other of your colleagues. It
seens t hat many of these prioritizations and reactions
to what may conme down the line is forcing you to go
towards a "regul ate as you go" stance. Is it healthy?

MR. MJSCARA: | see this as regular as
needed. |1'mnot sure as you go. | think we stil
have enough lead tinme to address the issue and
determ ne whether there's a potential problem

Alot of the questions that we have inthe
materi al s area are based on | essons | earned fromli ght
wat er reactor, and clearly we think those may happen
al so in the advanced gas cool ed reactors.

But there's no data to say one way or the
other. So | think we're doing enough work to be able
to identify the problem determne if updates are
needed, and | believe on a tinely basis so that they
can be addressed either in design or |ater on during
oper ati on.

CO- CHAI RVAN FORD: Ckay. Thank you, Joe.

MR. FLACK: Also, if | can just add to the
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conment, | guess the feedback that we get from
operating plants 1is very inportant in nmaking
deci sions, and so as we regul ate, we try to raise the
questions up front obviously to try to get as nany
answer s and get things nail ed down as nmuch as you can,
but then feedback as the plant operates is inportant
to validate and confirm what our expectations are.

So | wouldn't necessarilycall it regul ate
as we go, but certainly take regulatory action as we
need, if it's not consistent with, you know, what's up
front. But it's very inportant not to underesti mate
t he need to get these questi ons and answers as best we
can up front, | mean, certainly.

CO- CHAI RVAN  FORD: Wll, do any of ny
col | eagues? | nean, Jack, youareintimately invol ved
in some of the start-ups of the current |ight water
reactor fleet. Does it not worry you? It doesn't?

MEMBER SI EBER.  No. | think that's been
t he past practice for sonme tine now or at |east some
version of it, and | think that we've managed to
address probl ens.

MEMBER ROSEN. Peter, it does worry ne.
| guess the history of |ight water reactor devel opnent
is the key to understandi ng why I' mworried. W spent

literally the 40 year period from say, 1960 to the
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year 2000 wor ki ng on materi al s probl ens t hat showed up
duri ng operation.

Now, if you don't learn fromthe past, |
guess you're doomed to repeat it. So | didn't make
t hat saying up, by the way.

So here we are about to design, |license,
and build and operate a whole new famly of reactors
and find out what's wong with them You know, we'l |l
do enough work to |icense themand then deal with the
| i censing issues.

But we never seemto find the resolve to
do enough work to find out, get a handle on what the
operating i ssues m ght be at atinme before we actually
operate them and that's troubling.

And | guess there's a Catch-22 involvedin
t he thought process. You can't know what you don't
know about operating until you operate, but | w sh
t here was a way t hat sonebody coul d cone al ong and cut
that knot and help us with it because otherw se you
just -- the operator of the plants have potentially
the same sort of fate in front of them as the ones
that ran the |ight water reactors for the last 30 or
40 years.

MR FLACK: Wll, there's no question

about that concern, but | think the whole concept of
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tryingtolook at theinfrastructure, what we're doi ng
now, and trying to find out where the gaps are and
what questions toaskisreally tryingto get at that.
Be prepared; ask the right questions. What are the
areas that are dom nating as being the things of the
hi ghest uncertainty? Wat are the risk inplications?

Al'l of these questions are the things
we're struggling with as we go right nowwth this
infrastructure, and that's why | think it's very
important to lay that out nowin sonme systemati c way,
identifying where we need to focus our resources so
that we don't end up with surprises |ater on.

And it's not an easy thing to do, believe
nme. It's a challenging top, you know, as you could
see in the size of the docunent. There are just a |l ot
of things, a lot of areas to consider.

VMEMBER BONACA: You need to limt yourself
to safety issues. That's a possibility.

MR. FLACK: Well, certainly.

MEMBER BONACA: Well, | mean, some of the
experience we've had, it's a | earning experience, and
you know, sone of the issues were not of a safety
nat ure. They were really nore of an operability
nature of the conponents and the cost to the licensee.

So the burden is heavy on designers for
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t hese.

MR FLACK: That's right.

MEMBER ROSEN:. Yeah, | think you're right
Mario, that what we saw during the light water
framework that we just |ived t hrough was a whol e sl ew
of things evince thenselves as operability or
reliability issues rather than safety, direct safety
i ssues.

The trouble with that thinking though is
that as plants struggle to deal with the operability
andreliability issues, they get diverted, and there's
alot of attention paid to those kinds of operability
and reliability issues to the detrinment of a broader
Vi ew.

And so | thinkit's inportant to create a
framework for the new operators of these plants that
doesn't have so nmuch distractioninit. | don't know
howto do it, but, Peter, you invited questions about
who was troubled by it, and | certainly am

MEMBER LEI TCH: And I'd like to add ny
voi ce to those that are troubled. You know, when you
see the struggle that it has been to renedi at e sone of
the existing fleet by changing out materials and
appl ying different chem stry nethods, not to nention

t he cost and radi ati on exposure to make sone of those
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nodi fications, it certainly argues agai nst waiting for
operation to reveal problens if, in fact, those
probl ens coul d have been foreseen and revealed in the
desi gn phase.

MEMBER SI EBER: | think one of the things
that in the past -- and | guess |I' mol d enough to have
lived through that -- the practice years and years ago
was to build prototype reactors. The Navy did it.
The first conmmercial reactor was a prototype, had
oodl es of margin.

And so the safety challenges really
weren't there, and the plants were docile. And what
people were trying to find out was were punps
adequate; were the flow adequate, you know, can you
control the plant; how stable is it?

And you know, obviously the anticipated
transi ence and severe acci dents have enough marginto
take care of it.

Where the i ndustry beganto get introuble

with this, when they would take -- the vendors woul d
say, "Well, | can sell nore negawatts in the sane
package,"” and so the tenperatures went up. The

pressures went up. The |inear heat flux went up. The
fuel design became nore sophisticated, and the

operators now spent a lot of time worrying about
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margin, scratching their head in the materials,
whether it's a newplant or an old plant, a prototype
pl ant or not. The materials are al ways out there, and
the very mnute you fabricate them they begin to
corrode, right?

You know, it's |ike the day you're bornis
the day you start to die, and so those problens are
al ways with us.

On the other hand, | think it's a m stake
i f anybody thinks that they're going to take a new
concept of a plant and build a plant with very high
productivity and capacity and very little margi n and
get it right the first tine.

And | think you have to take that into
account when you do your research, and you need a
little extra margin for those things where the
uncertainty isalittle higher than you would Iike for
it to be.

And so having |ived through that process,
and I, frankly, enjoyed the process because | | earned
an awful | ot about plants w thout having so many of
the production headaches that plague current day
operators. It was sort of fun.

| think that's a way for an industry to

grow. |I'mnot sure that the industry can afford to
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grow that way now, and the engi neering and research
tools are much better now.

And so maybe we can skip part of that step
and not be sotimd. On the other hand, | think that
we need |ike the pebble bed concept sonme kind of a
prototype out there where we cando alittle | earning.
And so that's the basis for my concl usion.

CO CHAI RVAN FORD:  John, if you take t hose
conments, and Mario's conment about, well, let's try
and keep the proactive work to safety related itens,
about a year ago Dana Powers reported on the pebble
bed and, by extension, the gas cool ed turbine reactor
with sonefairly severe safety rel at ed comrents, whi ch
are physics based insuperable in ternms of the
instability of the core, interns of defense in depth
because of the asymetry of sonme of the pebbles.

Have t hose been addressed?

MR. FLACK: Well, they're in the plan.
The pl an, you know, reflects those areas that he was

concerned about. It's work that needs to be done. So

CO- CHAI RMAN FORD: These are fundanent al
safety related, you know, physics insuperable
probl ens. Should they not be, therefore, if you take

Mari o's argunment, that they shoul d be done now? They

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103

shoul d be exam ned right now?

MR. FLACK: Well,| yeah. The PIRT process
isreally the process by which to determ ne, you know,
the significance of these issues, and we're going
t hrough that exercise right now W had the fuels,
for exanple, PIRT just recently that took place.

CO- CHAI RVAN FORD:  And was t hat di scussed,
t hose itens?

MR, FLACK:  well, | --

MR. RUBI N Let ne just give you an
exanmple. M recollection is one of the issues that
Dana had was the effective air ingress into the core
and whet her or not that would | ead to fuel failures to
a |l evel that would be well beyond what we would find
accept abl e.

And the PI RT process that we went through
| ast week got into the phenonena that affects fuel
oxidation, including the oxidation rates on the
graphite, the matrix material on the various | ayers,
whet her they're phenonena of tenperature, fluance,
burn-up, et cetera, to try to really understand the
phenonena at its nost basic | evel and then to build up
what the data needs are and what the nodeling needs
are to truly anal yze what woul d be expected to happen

under, let's say, a worse case air intrusion and
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beyond that worst case.

So that in our plan, and we started with
the first step | ast week of devel opi ng t hose detail ed
phenonena that play into that concern.

CO- CHAI RVMAN KRESS: The strategy we heard
before on air ingression acci dents was twofol d: one,
to determine the actual frequency to be very |ow so
that on arisk basis it's a |lowfrequency event and
hi gh consequence, but the product may be acceptabl e.

The other was that the anobunt of air
available for this interaction could be limted so
that it could be oxygen limted in terns of the total
amount of oxidation you would go through, and that
would limt the anbunt of material interacting and the
amount of rel ease.

Are those still onthe tabl e as strategies
to go wth air ingression accidents?

MR. RUBIN. Yes. In fact, at the PIRT, we
got a presentation by INEEL of some prelimnary
studi es that they've done for various volunes of air
that woul d be available in an accident and see what
| evel of oxidation and fuel failures that you woul d
see for those, and clearly if there was an unlinmted
amount of air to tenperatures that we m ght predict

for alarge break, things do get serious, and that has
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to be, | guess, weighed agai nst the probability that
we would result in that amount of air because you
start out with a volunme that is the confinenent space,
and that's not infinite. That's far short of
infinite, but you need to think about how you can get
sone air repleni shnent through holes, so to speak, in
t he confi nement space and whet her or not those hol es
can be plugged by human actions, et cetera.

CO CHAl RVAN KRESS: | guess, and this is
an ancillary question, is NRCgoing to put that on the
agenda as a design basis accident or would it be
beyond the design basis? And do you have sone
criteria for evaluating --

MR, FLACK: Well, | think, you know, the
whol e concept of design basis itself is now, you know,
consi dered to be licensing basis and what do we nean
by that and so on, is under discussion.

CO- CHAI RVAN  KRESS: It's all under
di scussi on.

MR FLACK: Yeah.

MR RUBI N: The PBMR and GIMHR have
presented a |icensing approach, not to start froma
new framewor k for regul ati on, but alicensing approach
whi ch one woul d eventual |y pl ot for vari ous scenari os

consequences versus probability, and you' ve seen t hose
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plots, and there are limts for various probabilities
interns of dose limts, let's say.

And one of those data points is air
intrusion, and what anmount of air for that air
intrusion. And one has to reflect upon where that
probability is for that level of air for an air
i ntrusion event, and nake sone deci si ons on whet her or
not that needs to be considered in the |icensing
basi s.

But we don't have enough information on
t he consequence nodels and the PRA nodels to think
much nore at this point.

CO CHAl RVAN KRESS: Yeah. \What concerns
nme there is that the natural tendency is to use the
pronpt fatality safety goal as a top level criteria
for deciding, and | think that would be a m st ake.

And the reason | think that is in our
i ngression accident, it | eads t o consequences that are
far beyond pronpt fatalities in terns of |and
contam nati on and howfar it goes and | atent cancers.

MR. FLACK: Right, right, sure.

CO CHAI RVAN KRESS: So | hope we don't get
stuck on the LERF pronpt fatality safety goal as the
driving force for this.

MR, FLACK: Well, that's one of the things
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we'll be looking at as part of the framework
devel opnent, sure.

MEMBER ROSEN:  Thi s di scussi on al so rai ses
in my mnd one other nuance, and that is that we
al ways think or | always thought of confinenent and
contai nnent as functions of a device to keep things
fromgetting out.

Now we' re tal ki ng about a contai nnent or
confinenent which has two functions. It's nmulti-
functi oned. It's intended to keep radioactive
rel eases fromgetting out, but it's alsointended from
keeping air fromgetting in.

MR RUBIN. That's true.

MEMBER ROSEN: And t hose two functi ons may
be contradictory i n some designs that | coul d envi sion
and mght create quite a challenge to designers.

CO CHAI RMAN FORD:  John, 1'm | ooking at
the tinme here.

MR FLACK: Yeah, | know. | am too.

CO- CHAI RVMAN FORD: How are you going to
fare under the tine needed?

MR. FLACK: Yeah. What | suggest is we'l]l
skip the next three viewgraphs, if | can. They really
t al k about t he SECY paper, whichis really the subject

that we've been tal king about here. | don't see
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anyt hi ng new on these viewgraphs that would --

MEMBER LEI TCH: John, | just have one
guestion before you | eave the framework. |f today I'm
tryingtolicense an advanced | i ght water reactor, the
present licensing is still applicable and would be
adequate for licensing an advanced |I|ight water
reactor. But if | was coming forward with a plan, |
m ght be confused by or | mght tend to defer that
action pendi ng a new framewor k bei ng devel oped, a new
risk informed framework being devel oped.

So | guess | could see a real decision
poi nt here, whether to |license a new advanced |i ght
wat er reactor with the existing franework or wait for
this new framewor k docunent, which seens to be quite
sone tine off.

And | guess basically ny question is:
have we t hought about need t hi s docunent be t echnol ogy
neutral or could it be for light water reactors and
anot her one later for gas reactors?

MR, FLACK: Well, I think that's what this
one is really seeking. The work is really focused on
the non-light water reactors, the reactors that are
not in the i mediate future, but ones that relate to
the policy issues that are currently nowor that wll

be before the Comm ssion at the end of the year, which
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are the non-light water reactor policy issues, the
contai nnent, the confinenent, and that sort of thing.
But there is always spinoff. | nean, it
comes down to efficiency and effectiveness of the
regul atory process, and that's really what you want,
an effective and efficient process.
So what can be capitalized on, the

devel opnent of this franmework even though it may be

years from now before it's conplete, I would expect
there will be spinoff that could be used currently,
but | wouldn't necessarily wait for that because |

think the process is in place nowthat can be used to
license and certify the design.

So if there is sonething that cones al ong
that connects the process, certainly we'll take
advant age of that.

MEMBER LEI TCH: Thank you.

MR, FLACK: Ckay.

VMEMBER RANSOM John, | have just one
qui ck questi on.

MR, FLACK: Sure.

MEMBER RANSOM On your next slide there,
conmi ssi on paper?

MR FLACK: Yes.

MEMBER RANSOM  What is that?
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MR. FLACK: Ch, the transmttal of this

docunment that you've reviewed is to the Comm ssion.
The paper that | talk about on those viewgraphs is
just a summary of what's in there, and --

CO CHAI RVAN KRESS: That's why we cal |l it
t he Tom Ki ng paper?

MR FLACK: No, no, this is not Tom
King's. Thisis the infrastructure assessnent paper.
lt's two papers.

CO- CHAI RVAN  FORD: Ilt's a formal
transm ssion of what we --

MR,  FLACK: That's right. The fornal
transm ssion of the |arger docunent. There's four
attachnments to the SECY. The one is the thick
docunent which you've been review ng. Two of the
attachnments, one is on ESBWR and ACR- 700 t hat Steve is
about to go through with you, and then there's a
fourth attachment which lists the activities for FY
' 03.

MEMBER S| EBER: Wbul d you tell us what the
SECY nunber is?

MR FLACK: Onh, it's to be --

MEMBER SI EBER:  You don't have it yet?

MR. FLACK: Not yet. Right, it'sonits

way up.
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CO CHAI RVAN FORD: Is this essentiallythe

draft letter?

MR. FLACK: Pre-decisional, yes. That's
right.

CO CHAI RVAN FORD: But essentially that?

MR, FLACK: That's it, yes. It hasn't
changed very nmuch at all fromwhat you' re seeing.

Okay. AT this point intime, Steve, |'1I
turn it over to you

MR. BAJOREK: Thank you, John.

MR. FLACK: Do you want to use this or
t hat ?

MR. BAJOREK: No, I"'mgoingtotry to use
hi gh tech.

MEMBER WALLI S: Wiy did you pick Steve to
make this technical presentation?

(Laughter.)

MEMBER WALLI S: No, | nean, seriously.
Way are the only technical presentations which we're
getting today having to do with thermal hydraulics?
| wold think the hydraulics is in good shape because
we got all of this work over the decades, and the
t hi ngs which we need to worry about are the things
which are not in good shape, and we just hear

general ities about them
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But | just have this strange question
Wiy is it, you know? Wy did you pick to only present
thermal hydraulics today in terns of any detail?

MR FLACK: Well, it was the additions to
the plan that we wanted to cone to the conmmittee with
since you had seen nmuch of it before.

MEMBER WALLI S: Maybe they're the only
ones where there's anything concrete going on.

CO CHAI RVAN FORD: They' Il be covered in
Appendi x 4.

MEMBER WALLI S: Ckay. Well, I'mgrasping
for the right question, but you know, that's what
puzzl es ne.

MR FLACK: |"m grasping for the right
answer, but we were here to brief you on what has been
an edit to the plan in our thinking, and things have
changed since we started with what was very heavily
focused on HTGR and now is shifting to |light water
reactors because of the imedi ate need.

And Steve was going to go over those
additions to the plan.

MEMBER WALLI'S:  Just the i nmedi ate need,
which is why we're here.

MR. FLACK: Wiichis the pre-applications.

MR BAJOREK: And kind of inreference to
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that, too, I"'mnot going to try to talk just only
about thermal hydraulics, but also about sone of the
fuel issues and also to cover some of the severe
acci dent issues as well.

Al right. Well, good norning. One of
the things that | would like to at | east | et you know
at this point, 1'mgoing to try to focus nost of what
' mgoing to tal k about on ESBWR and t he SWR-1000. |
can tal k about AP1000, those issues if you'd |ike.
|'ve got sone presentation material on that, but |
really want to try to focus on sone of the new
desi gns, those two in particular.

It really wasn't until, | guess, the
advance reactor' s research pl an was conpl et ed i n about
April. The ink was al nost dry when we got four new
applications very quickly over the course of the
sumer. ESBWR, we began tal ki ng with General Electric
in the beginning. | guess it was around June. They
have put in an application now for precertification.
They submitted a | ot of their docunentation, but not
all of it at the end of August, the beginning of
Septenber. We've begun to take a | ook at that.

SWR- 1000, anot her passive BWR was
submtted al so for precertificationreview W don't

have t he docunentati on on t hat, but we've had a coupl e
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of presentations fromFramatonme. W' ve | ooked at that
design. We see a lot of issues and things that we
would want to take a look at that are very nuch
related to ESBWR

More recently we've begun to take a | ook
at 1'Il call it the advanced CANDU, but the ACR-700
light water cool ed, but heavy water noderated CANDU
type of reactor, and nost recently Westinghouse cane
in, gave us a presentation | guess it was in the
begi nni ng of Cctober tal king about the IRI'S design.

So over the course of the last two or
three nonths, we've begun to try to reassess our
infrastructure. What experinental data m ght we need
to obtain? What code devel opment might we need to
entertain here over the next, two, three, four years
| ooki ng further downstream so that when we have to
support NRR and when we have to nake decisions for
sever e acci dents and per haps even fuel rel ated i ssues,
we can start to devel op those tools now and have t hem
ready when these four units get into the design
certification phase.

AP1000, we think we know what the issues
are. They've been on the table nowfor several nonths
at least, and we have programs ongoing to try to

resolve those i ssues, but it's these newer
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appl i cati ons where we have the nobst concern.

VWhat | would like to do this norning is
tal k about ESBWR, highlight what are the design
changes, the design differences bet ween SBWR and ot her
boiling water reactors that we need to concern
ourselves with. Likew se, the sane for ACR- 700, and
try to highlight what are those areas where we think
we' re going to need code devel opnent and potentially
nor e dat a.

W' vetriedto address this | would say in
sort of a PIRT type thought process. In |ooking at
t hese desi gns, and we have to admt that we don't have
all of the docunentation, and in sone cases the design
isn't conplete, but what are t hose physi cal processes
which are going to be the nobst dom nant ones that
we' re goi ng to have to address ourselves with when it
cones to the kinetics, the fuel design, thernmal
hydraul i cs, and the severe accident issues?

Now, in getting into discussions with NRR
and ot her researchers in thermal hydraulics, severe
i ssues, fuel, it kind of cones up, well, why should
you have any research rel ated i ssues for these newer
reactors.

We' ve been deal i ng wi th BWRs, PWRs for 30,

40 years. W' ve got codes that have been approved for
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| ooki ng at numerous issues here. |1'd like to throw
out four reasons why we think there is going to be
addi ti onal work necessary.

First of all, nost of these units are
essentially driven by passive safety systens. These
rely on natural circulation, low driving heads,
relatively low flow rates from sone reservoir of
liquid into a vessel that's partially voided.
Regardl ess of what code you use, one of these codes
don't like to do not hing.

They operate better with |arge driving
heads, nore of a |large break type of scenario when
we're trying to anal yze probl ens where the delta Ps
around the | oop are very small. W find ourselves in
the situation that these codes can be very divergent
and give us a very wi de range of answers if we're off
in one of those conponents, be it the friction, the
interfacial drag, the gravitational head t hat we m ght
expect .

So trying to anal yze these very | ow fl ow
rates and natural circulationleadstorelatively high
uncertainties.

MEMBER ROSEN: Let ne ask you a question
about that particular point. |Is that uncertainty a

function of the codes or of the phenonenon?
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MR. BAJOREK: To cover it, | think 1I'd

probably like to say both because |I think there are
sone of those processes which have relatively |arge
uncertainties. So even if | have a code that is
perfect and | know how to analyze and nodel a
particul ar system those uncertainties can lead to
| arge differences i n answers because these transi ents
proceed over hundreds of thousands of seconds.

Asmal | uncertaintyinathermal hydraulic
nodel can propagate in tine, okay, and |lead to, you
know, a large wuncertainty in whether it's core
uncovery (phonetic), pressureinthe containnent, you
know, a large uncertainty in one of those critical
paraneters that you're trying to assess.

The ot her thing that you see tinme and ti nme
again is if you take soneone and you have them do a
calculation with RELAP. You have soneone else do a
cal cul ation with COBRA/ TRAC. W'l | take soneone el se
and have themdo a TRAC eval uati on. The sane probl em
t he sanme boundary conditi ons.

The one thing you can assure yourself,
you're going to have three different answers. So |
t hi nk, yes, the processes thensel ves, the uncertainty
in the nodels | ead to confusion and i ssues here, but

also the fact that we're |ooking at using conputer
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codes by differing organizations for new systens.
That also can lead to uncertainties in what your
answer is going to be.

MEMBER ROSEN: But you understand ny
guestion is that no matter how good the code is, if
the friction factor you're using for a piping system
turns out actually to be different than what you
thought it was or maybe it varies, maybe it's tine
variant during a long transient because of sone
surface phenonena t hat occur, that wi thout the driving
heads of these big displacenents, you know, punping
systenms, these kinds of small changes which would
normal Iy be swapped by the kind of safety systens
we' ve operated in the past, becone inportant in the
actual phenonena.

MEMBER S| EBER: In other words, what
you're saying is could Plant A, which is supposed to
be identical to Plant B, act differently because it
has nore corrosion build-up or some subtle feature is
slightly different?

MEMBER ROSEN: Yes, that's what |'m
sayi ng.

MEMBER SI EBER  Yeah, | think that's a
real possibility.

MEMBER ROSEN: 1" mal so sayi ng that Pl ant
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A if it had the accident five years after operation,
woul d be different than Plant Aif it had the acci dent
in the first year.

MEMBER S| EBER:  Yeah, and |' mnot sure how
you deal with that analytically, but | would like to
hear .

MEMBER WALLI S: Well, on this passive
safety feature, the world has been told for several
years now that passive is better. This is a real
advance i n nucl ear saf ety because we' ve gone away from
t hese accunul ators and punps and things that drive
flows and now we have nature doing it, and that's
better.

So nowyou' re changi ng t he tune and sayi ng
it may be worse.

MR. BAJOREK: No, not necessarily saying
it's worse.

MEMBER WALLI S: Wll, there are nore
uncertainties associated with it.

MR. BAJOREK: The difficulty in analyzing
the transient --

MEMBER WALLI S: Wll, that's a bad
feature. That's a bad feature of a design if you
can't analyze it accurately.

VMR. BAJOREK: It's more difficult to
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anal yze.

MEMBER WALLI S: Not sure which way the
flows are going and things. That doesn't sound |ike
a good design

MR. BAJOREK: But | think the focus is
changi ng, however, rather than -- and that's why I
wanted to throwthe other bullet up here -- i s because
t hese traditional accident scenarios that we have been
| ooking at for traditional reactor systens are also
changi ng.

Yes, they're a stronger function of these
smal | er driving heads and smal |l er uncertainty in the
friction factors and things like that.

MEMBER WALLI'S: No, no. | don't think.
Is it really so? | nean, if you' ve got a big tank up
here of water and you' ve got a reactor down here,
gravity is going to pull the water from here into
here. Now, it's not going to go the other way. So
t here are sonme sinpl e reasons why this passive design
i s good.

MR, BAJOREK: Yes. | think in all of
t hese desi gns t he questi on has gone away fromhow hi gh
the tenperatures will get in your hot assenmbly to
whet her you woul d have core uncovery and what nm ght be

t he depth of that core uncovery.
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So | think that, yes, they're clearly
safer and they have nore margin than the earlier
desi gns, but assuring our answers have becone nore
difficult because we're |looking at different
scenari os, and we're |ooking at processes that we
haven't focused on over the last 20 years in our
research prograns.

MEMBER RANSOM  Just one clarification.
It's my opinion though the uncertainty is not in the
behavi or of the plant, but in the ability to node
t hat behavi or.

MR BAJOREK: Ckay.

MR. FLACK: One m ght al nbst go as far as
to say that the human error has now shifted fromthe
operational side of the plant to the design part of
the plant and the ability to anal yze the plant.

MR. BAJOREK: This is not so nuch the case
for ESBWR. Maybe it sonewhat applies to ACR-700, but
inthe case of the SWR-1000 and IRI'S, we see new pl ant
conmponents, aspects of the plant, features of the
pl ant that we haven't encountered before. So we know
those are areas that we're going to have to sharpen
our pencils on, perhaps devel op sone new conponents.

And finally, I would say it's the state of

the art in boiling condensationintwo stage flow. W
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find ourselves | ooking at processes that inherently
have relatively high uncertainty. | think that's
where we see problens in the AP1000.

W' re | ooki ng at entrai nment now dri vi ng
the question on whether we're going to have core
uncovery, how deep it is. Entrainment is inherently
very difficult to try to nodel and anal yze, and as a
result, there's a high uncertainty in those
correlations that arereally avail abl e to us right now
to put inthose codes. So that's harder for us to get
a handl e on.

If we take a |l ook at ESBWR, and | think
t he same can be said for SWR-1000, we're going to be
dealing quite frequently with condensation in the
presence of a noncondensabl e gas, anot her process t hat
we didn't really have to depend on getting a good
answer for for | arge break cal cul ati on, but nowto try
to come up with a quantifiable answer for many of
t hese smal | break type scenarios in ESBWR and sini | ar
types of systens, we have to be able to assess how
wel | we can get condensation heat transfer
coefficients in the presence of a noncondensabl e gas.

And, again, another process that has a
relatively large uncertainty that we have to nodel in

a transient that has a very significant |ength.
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VEMBER RANSOM St eve, one comment that

l'"d like to have. | didn't see on your list the
anomal ous behavi or of codes, and every code that |1've
seen so far, and if it's been elimnated i n TRAC W,
why, just tell nme, but it's variously called water
packi ng or, you know, phase transitions and things
like this, which cause pressure perturbations that do
overwhelm the driving heads of these natura
circul ati on reactors.

And so |I think that's a key issue. I
don't see anything being said about that, but |ike
say, if it has gone away, why, just tell ne

MR. BAJOREK: We won't claimthat it has
gone away at this point, but | guess in that case we
woul d | ook at that as being al nbst a generic probl em
as part of the codes, whereas for this infrastructure
assessnment, we want to try to | ook at those things
whi ch are very peculiar or incident to the advanced
reactors, but you know, that's a good point.

MEMBER RANSOM Well, it is something
that's i nmportant now, whereas in | arge break LOCA and
sone of the others, it was overwhel ned --

MR, BAJOREK: Yes.

MEMBER RANSOM -- even though we're

deal i ng wi th hi gher pressures, higher driving heads,
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and it wasn't so nuch of an issue.

But I k now from experience in nodeling
the SBWR that it hasn't gone away in RELAP-5, and |
doubt if it's gone away in TRAGM

MR. BAJOREK: | woul d doubt that, too, but
| think that also factors into the earlier comrent on
sone of the user uncertainties and the assunpti ons on
i nput paraneters, al nost the boundary conditions.

It's very small differences, okay, that
either the user throws in or the code deci des to toss
into the mx that can cover up sone of the real
effects of those processes that you're trying to
anal yze.

Wat 1'd like to do is kind of step
t hrough the two designs, ESBWR and then the ACR-700;
just kind of point out in sort of a broad brush
fashi on what are sone of the najor differences that we
see that woul d affect the codes and potential use of
dat a.

Start off with the ESBWR A couple of
points that | think ought to be made is this is a
relatively high power BWR system 4,000 negawatt
thermal, and you can see the conparisons to SBWR
ABWR, and the BWR-6. So we're |l ooking at arelatively

hi gh powered core, rel atively high power density. O
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maj or significanceis there's norecircul ation punps.
| guess that's a good way to get rid of the jet punp
t ypes of problens, but elimnate those al together and
nowit's natural circulation that derives your flow,
will not only during the accident scenarios, but
during normal operation as well.

Now, they conpensated for this by nmaking
the vessel taller so that you have nore of a driving
head in the downconer, a taller chimey. There's
significantly nore water inthe vessel at the start of
any type of a transient, nore subcool ed water to the
vessel itself, and that extra i nventory hel ps to nake
transience a bit nore forgiving than what they may
have been in the SWR or some of the other types of
desi gn.

The higher power is acconplished by
havi ng, you know, a lot of nore fuel bundles within
the core and sort of a wder, shorter core, as
conpared to the ot her systens, and of course, it's the
passive safety systens.

MEMBER WALLI'S: Now, the mainthingthat's
different is the chimmey. Everything else we've seen
bef ore.

MR BAJOREK: Yes.

MEMBER WALLIS: And there are many rea
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questions about how a chimey wll behave,
particularly if there aren't many baffles in there.
There will be large scale circul ation patterns. Maybe
the steamer will go to one side and swirl around and
what cones into the separators will not be a uniform
m xture and all.

That's the new thing that you ought to
focus on, it seens to ne. Everything el se you' ve seen
before. Al of these other conmponents have been in
BWRs for a long tine.

MR. BAJOREK: We've seen a lot of work in
t he conpressi on pool s.

MEMBER WALLI'S:  Yeah.

MR. BAJOREK: One of the newer features
that | think Shanlai had pointed out is there is a
relatively tight coupling between what goes on inthe
cont ai nnent and the safety systens and howit affects
delivery fromthe GDCS back to the vessel. W see
that as being different.

I|"m not sure we phrased it real well
wi thin t he advanced reactor's research pl an f or ESBWR,
but we are concerned with this idea of several flow
| oops that we have to be able to anal yze accurately
usi ng, you know, code |ike TRAC-M

Now, we focused at this point nore on
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t hose | oops and those | ow driving head fl ow patterns
that get GDCS into the vessel and drive a m xture of
air and steamup through the PCC heat exchangers. W
see those as perhaps being a nore difficult research
i ssue and potentially nore inportant fromthe safety
i ssue because that's howyou' re going to get the decay
heat out of this systemover the long term

So t hat has ki nd of been maybe t he hi ghest
of the highs.

MEMBER WALLI'S: But you don't know yet.
| mean, if you run -- when you ve got your TRAC
wor king and you run it, it may be that you show t hat
this is a very robust system You can put in all
ki nds of assunpti ons about entrai nnments and what ever,
interface friction and so on, and it doesn't matter.
Gavity brings everything into the right place.

It may be that it isn't a problem W
don't knowyet. | think the first thing to do is get
this TRAC so that it can run sone simnulations and do
some sensitivity studies.

MR. BAJOREK: |I'mgoing to conme to that,
and | want to maybe contradict a little bit what we
heard earlier fromNRRin terns of where we're at with
TRAC- Mbecause, in fact, we do have a fairly long |i st

of assessnents that we have been working on over the
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| ast several nonths. Okay? W're not as far along as
we would really like, but when it conmes to taking a
| ook at processes for the ESBWR, we have been doi ng
things like the Cak Ridge |evel swell experinents,
nodeling those. W did the G2 level swell. W're
doing Achilles right now

W' re | ooking at things that help us with
the interfacial drag within the vessel. Now, we're
still working on those. |n conparisonto how TRAC and
RELAP woul d behave, TRAC-Mseens to be right inthere.
Some tests are better; sone are worse, but we're at
t he point where | think we'll be able to characterize
how well the code is doing, and that's going to be
i mportant for | ooking at thisinter-vessel |evel swell
for ESBWR and ESWR- 1000, but 1'll talk about that a
little bit later.

In ternms of what we need to do in the
advanced research plan, try to break this up into
three | arger areas. Wat we mght needtodointerns

of fuel behavior, be able to npbdel and kinetics,

thermal hydraulics, and then I'Il talk about severe
accident. 1'll take what hopefully is the easier one
first.

The ESBWR fuel , | think as we sawearlier,

is going to be a GE-12 type fuel bundle design. This
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is the sane picture that Shanl ai had up there earlier.
It has water rods, part | ength fuel rods, a nunmber of
differences in that fuel bundle that makes it alittle
bit different than some of the earlier designs that
have been used.

Reporting in nodels into TRAC-Mto try to
account for these geonetric differences, but interns
of a research issue, do we need data? Do we need
signi ficant code devel opnment ?

Qur answer to that is no, certainly not
f or ESBWR because our expectationis we don't get much
core uncovery. So some of these individual features
of the fuel assenbly, we wouldn't expect those to
matter a whole lot, and | think that is sort of backed
up by GE.'s PIRT that ranks a nunber of these fue
heat transfer, fuel related issues as relatively | ow
in conparison to other issues.

| think it was pointed out earlier that,
hey, wait a second. W' ve also gotten rid of the jet
punps, and we knowthat in BWRs there i s a questi on on
power stability. In our initial |ook at ESBWR we
flagged that as wel|l because now we | ook at a shorter
core, which shoul d hel p, but a wi der core whi ch should
make stability alittle bit worse, and we're going to

have to start up this plant wi thout the benefit of the
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recircul ation punps to drive the flow.

You're at alittle bit of the mercy of the
flow starting, perhaps condensing up in the chi mey
region, and having a flow reversal. So we |ook at
stability as sonething that we need to address.

Qur initial reactionis that between what
can be done with TRACM TRAC- M coupl ed wi th PARCS
experimental data that we've obtained fromthe PUVA
facility where we're running tests right nowto | ook
at stability type i ssues, give us a databasetotry to
assess that.

Qur prelimnary assessnent is that our
comput ati onal tools and data are probably okay for
ESBWR. We think we're at | east as good for doing this
pl ant as we are for other BWRs, not to say that there
isn'"t any work to be done, but we think that we're on
relatively good footing there.

More work to be done in the therma
hydraulic area. | point out in particular this flow
| oop that originates in the drywell where in the case
of either a main steamline break or a LOCA we woul d
be pushi ng sone fraction of the noncondensabl e gases
to hi de out sonewhere | ower inthe drywell, up through
t he PCC heat exchanger, devel oping a head of l|iquid

that will eventually go back to the vessel, and
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per gi ng the noncondensabl es down into the wet well.

As we've observed and we've tal ked with
General Electric, we think it's going to be very
important for us to get this correct. Okay? And we
woul d see the need at least to do a fair anount of
assessnment, potentially sone nodel devel opnent in
order to be able to nodel condensation, the presence
of noncondensable gases wthin this PCC heat
exchanger.

Thereis arelatively |large anount of data
that's avail abl e through the PANTHERS test that G E
has run. So we think that there's relatively good
data there. W have sone from other Purdue tests.
There's other data out in the literature.

But we see this as being inportant for
| ong-term decay heat renpval because this is what's
ultimately going to help recover the vessel, keep
l[iquid inventory in the vessel, and will eventually
drive what your containnent pressure is during the
| ong-term cool i ng.

MEMBER RANSOM  And one thing you m ght
poi nt out, Steve, that vent |ine goes downinto the --

MR. BAJOREK: Yeah.

VMEMBER RANSOM It's not shown on the

vi ewgr aph very clearly.
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MR BAJOREK: Yeah. The soda straw ki nd

of just dips down into that.

MEMBER  RANSOM That's where the
noncondensabl es go.

MR. BAJOREK: Right, right. And also in
t hose PANTHERS tests, this wasn't a nice, steady fl ow
behavior. It chugged. | guess you would build up
ahead before you pushed sone liquid in, and the gas
woul d purge itself periodically into the wet well.

So | think in terns of, well, gee, if
we've got to get this thing right and this is
sonething that we're going to have to start taking
seriously right nowin order to get the right nodels
and the right assessnments in place and identify if we
need any additional data for this type of a flowl oop
and thi s type of a condensi ng systemin order to nodel
this appropriate for the ESBWR

MEMBER ROSEN.  You know, we have quite a
bit of experience with chugging and |arge forces in
drywel | Tauruses, Tauruses and BW MARK 1|s, for
exanpl e, and the renedies for that, including those
ram s heads and diffusers and the |ike and the very
| arge forces that can be i nparted at | east t hrough BWR
MARK | .

So are you thinking about those kinds of
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things here, too, or are we talking about now in
process or are the forces that could be expected
during these kinds of events simlar to what we have
cal cul ated woul d be expected in MARK | events?

MR, ELTAW LA: Can | help on that? |
t hi nk what you're tal king about, Steve, was fromthe
primary system The driving force was very hot. This
is avery |low pressure systemhere. So the charging
| oads are not going to be as high as the one that
we' ve seen in MARK | and MARK Il design. That's why
we add the -- I'msurprised that you called it rams
head. You know, that's the old -- they have quencher
now, dequencher, and things |ike that, yeah.

So that's not the same issue. | would
like to add, too, that even though that what Steve
identified as an inportant nodeling phenomena, what
we' ve seen in the PANDA facility that, again, thisis
a self-correcting problem You know, you build up
enough pressure and you are going to push the
noncondensabl e out.

Soit's a nodelingissue, not a phenonena
that is going to affect the safety of the plant or
anything. It's just how we can nake our code predict
t hat phenonena.

And again, so there are a wealth of data
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fromthe PANDA facility and to a certain extent from
the PUVA facility on that.

MEMBER RANSOM Al ong that |ine, you may
be the inappropriate person to ask this question to,
but sine | agree that you want to nodel the phenonena
and understand it and that drives the research that
you're doing, but the other question is: what is
going to be the licensing basis for these points? You
know, what are you going to |ook for?

The core doesn't uncover, and as |ong as
it remai ns covered, you're not goi ng to have peak cl ad
tenperature as, say, an indicator, and |I' mwonderi ng
has that question been answered as to what are we
| ooki ng for.

MR. BAJOREK: | think NRR would need to
answer that one, but right now in the cal cul ations
that we've seen fromG E., peak cl addi ng tenperature
isn't a real concern. The core stays covered. I
think there is even for the GDCS |ine break there's
still a meter of water above the top of the core.

VWhere | would expect them to put nore
attention is going to be in containnment pressure.
After 72 hours, the containment pressure is stil
withinthedesignlimt, but isrelatively high, okay,

and | think in earlier neetings that's been raised as

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

135

something that they would want to take a |ook at
because it doesn't neet one of the general design
criteriathat says that after so many hours' period of
time, your pressure should be decreasing, and it
doesn't seemto do that.

So |l would think that it's going to be the
events in contai nment which are going to be nore of
the regulatory criteriaissues that will drive what's
going to go on in the ESBWR

MEMBER BONACA: The only other one | can
think of is reactivity accidents, which woul d have to
dowithinstability, and 1l don't knowif that's really
a concern or not.

MR. BAJOREK: That's not an area where
believe research has gotten into discussions
considerably. | think that in terns of analyzing, if
we're requested to look at that, | think that the
TRAC-M PARKS and the data that we have from PUVA,
yeah, we have a pretty good start on doing that.

But | believe that traditionally sonme of
t he frequency domai n codes, the core and some of the
other industry codes to try to look at stability
first.

Wth regards to the ESBWR thernma

hydraulic, the issues that we're going to pay
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particular attention to at this point is going to be
the distribution, the effects of the noncondensabl e
gases throughout the containnent.

How they're transported through the
containnent, be it the PCC heat exchangers or the
suppressi on pool, in the plan we've nentioned, well,
we al so have to take a | ook at what happens when the
vacuum break. We get condensation in some parts of
the accident, and the vacuum breakers |et gas back
into the drywell fromthe wet wells.

Well, looking at those, invariably it's
| ooki ng at where the noncondensabl e gases are, what
their effect are on condensation, what their effect
woul d be as they go through suppression pool. Those
are the ones that we think at this point are the nost
i mportant.

We woul d anti ci pate having to i nprove t he
nodels in TRACM That's been identified previously
as an area that we think is fairly weak. W think
that we're going to have to do the assessments for
t hat .

And al so we need to really get noving on
t he assessnent of what | would call theintegral tests
for natural circulation. W have started sone of

those, looking at things |ike ROSA 3, FIST, d ST.
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We're in the beginnings of those.

W wiill likely also need to continue
assessnment of TRAC-Mfor other types of tests at |ow
pressure that involve lots of natural circul ation.
Maybe the OSU tests and the APEX facility, not
strictly for BAR, but things that we need to do and to
assess the code to insure ourselves that it's doing a
good job when it's dealing with natural circul ation.

And | think as Farouka pointed out, this
is an assessment that needs to be done, potentially
some nodel inprovenment. There's a relatively good
dat abase for condensation with a noncondensabl e gas.
We'l'l | ook at those. W' re probably in good grounds,
but we don't want to rule out having to do anything
el se at --

MEMBER WALLI S: So there are no new
phenonena. Al'l of these phenonena have been net
before. All of themare nodeled in the codes one way
or anot her.

MR BAJOREK: Yes.

VMEMBER WALLI S: What you're concerned
about is howwell the code represent them So we're
getting back to questions of uncertainties in the
codes.

MR BAJOREK: Yes, yes.
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MR, ROSENTHAL: |If I mght interject, you

know, before we just get into the severe accident
side, typical Level 1 PRA, you drew an event tree, and
you said, "Do | have nmy normal conplenent of ECCS?"
And you used Chapter 15 very conservative anal ysis,
and if you said yes, you drew a line and you said
okay.

And your whole focus was on the
unreliability of active components, and the
uncertainty in how well you predicated your Level 1
PRA results was tied up in how well you thought that
you nodel ed your active safety systens and the data
t hat supported how good were t hese active conponents.

Ckay. Now, with respect to Level 1, as |
said, just before we get on the severe acci dent side,
you're going to want to draw your PRA and your event
trees again, and you're going to be putting in passive
systens, and you may find out as you go through that
that, in fact, the uncertainties in your predictions
are dom nat ed not by acti ve conponent reliability, but
rat her by your ability to do anal ysis and how wel | do
you think that you faithfully replicate what's goi ng
on in the plant?

If we are used to thinkinginterns of ten

tothe mnus three, ten to the m nus four systens for
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active conponents with nultiple trains, then for the
sane | evel of know edge, we woul d want to know t hese
phenonena to sonme degree of accuracy.

And what |'msaying is a concept that's
driving us to recogni ze that we want to be able to do
better in our analysis, in our predictions.

MEMBER WALLIS: It's not just that, but
t he PRA nust refl ect these nodel uncertainties because
that's where the uncertainties are, and so --

MR. ROSENTHAL: And that would be a new
chal l enge in a new area.

MEMBER WALLI'S: This is a new chal | enge.
| mean, sone hydraulic nodel s have been around for a
long tinme, but putting some hydraulic node
uncertainties intothe PRAis a newtask, and it seens
to be what you nust do because that's where all of the
uncertainty is. A nost all of it is.

MR, ROSENTHAL: Well, let ne just say that
| think that we recognize this as an issue.

MR. BAJOREK: Ckay. Let ne kind of get
t hrough ESBWR sever e acci dent i ssues. W' ve | ooked at
that. Again, we're looking at this as having many
simlarities to existing BWRs.

When it conmes to doing things with the

MELCOR code, we don't see any trenmendous needs here.
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Most of these are issues that we can deal with in
terms of |icensing.

Now, ACR-700, okay, we think is probably
goingtorequire us to do a bit nore fundanental work.
This shows just sone of the differences between ACR-
700 and ot her types of CANDUs.

The interesting feature is that it's a
light water cooled reactor with a heavy water
noderator within the outer calandria region. It is
not an entirely passive system but requires
accumul ators for high pressure injection and uses
punps to supply water at | ow pressure to the headers,
okay, to insure that you have covery of the pressure
tubes during a LOCA or other accident.

This shows the pressure tube. Just to
poi nt out, there's sonethinglike 43 elenents in here.
The central elenments are natural uraniumwith like a
four percent dysprosi umpoisoninthem These aretwo
percent enriched that's surrounded by a pressure tube
t hat has an annul us separating it fromthe cal andria
t ube and t he heavy wat er noderator in the outer region
of the pressure tubes.

When we | ook at fuel and neutronics types
of questions, we see sone fairly conplex nodeling

types of questions. We have both light water and
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heavy water nmultiple enrichments with dysprosium
which is different than what we have normally used in
a code. It's a one type of noderator, a standard,
uniformtype enrichnent. So we know that we have to
do -- I'msorry?

MEMBER SI EBER:  Fi ni sh your thought and
then Il ask ny question.

MR. BAJOREK: W know we have to do
addi ti onal work in order to nodel this better and, you
know, perhaps a different way than we had i n t he past.
We're going to have to update libraries.

W have sone questions on burst and )
bl ockage of the fuel. Okay? But with regards to the
ki netics i ssues, we see those as being tractable with
effort to resolve these nodeling type differences,
potential for experinental data when it cones to sone
of the fuel performance.

MEMBER Sl EBER: Yeah, | wthdraw ny
guestion. You've answered it.

MR,  BAJOREK: Onh. Ckay. Ther mal
hydraul i ¢ i ssues, some of us have kind of tal ked t hat
maybe t he way of getting out of the nodeling issuesis
to convince AECL to take this thing and stolt
(phonetic) it to 90 degrees because we've kind of

grown up and our codes of matured with this idea that
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refl oods go frombottomup or town down i n sone cases,
but they're along the lines of gravity. It's not
perpendi cular to it.

So nodeling events that wll occur
laterally along this pressure tube be it the flow
patterns in an ai ded bundl e and how those patterns
transitioned, what the rewet and the clinch processes
will look like. Okay? |If you get a dry patch, how
stable will it be? Wat will happen when you try to
fl ood a heated pressure tube fromboth ends? WII you
get any water into this hot patch?

And we get on to the next one. Well, what
happens when that tube starts to sag? And if you
remenber fromthat fuel bundl e and that pressure tube
starts to make contact with the cal andria tube. W
think there's a whole wealth of thermal hydraulic
i ssues that we're going to have to deal with in order
totry to nodel this, in addition to what's the fl ow
distribution as we go fromthis bank of tubes fromthe
header, as we're potentially draining the system and
some tubes at the top are uncovered and they aren't on
t he bottom

There's a lot of thermal hydraulic issues
that we are identifying and we thi nk are goi ng to have

real nodeling needs and real needs for experinental
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dat a.

| think | coveredthis one al ready tal king
about the heat transfer between this pressure tube and
t he cal andri a tube as the bundl e heats up an this tube
sags and begins to nmke contact wth this or
potentially fails the calandriatube, and "Il let the
ki netics people worry about what happens when you m x
the light water and the heavy water and you have to
worry about reactivity insertions.

MEMBER SI EBER:  Maybe 1'l1 go back to ny
ol der questi on.

MR. BAJOREK: Ut-oh. | haven't answered
it, | guess.

MEMBER Sl EBER: When you nanufacture
sonething like this conbination of pressure tube and
cal andria tube, | would guess that unless you only
made one of them that they wouldn't be concentric
necessarily, and because that gas annulus is so
narrow, | woul d think that that variability woul d have
a big effect on what the heat transfer characteristics
are, and in addition, in an accident condition, it's
changi ng over time.

MR BAJOREK: Yeah.

MEMBER Sl EBER: How do you deal wth

sonmething |like that?
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MR. BAJOREK: You don't know right now.

That's one of the things that we're going to have to
deal with, andit's clear fromsone of the things that
we' ve seen from AECL that that has been a problemin
their --

MEMBER SIEBER: It's an issue.

MR BAJOREK: [It's an i ssue because where
do they put the spacers, and there's been a |ot of
work on that.

VEMBER S| EBER: I would think that
depending on what that geometry really is would
det ermi ne what the heat out put and the tenperature of
the fuel assenbly would be, and that would have a
fairly good uncertainty unless you have a l|ot of
mar gi n.

And it's not clear to ne how you would
nodel that.

MR. BAJOREK: W agree. | think there's
a lot of questions, and with the ACR-700, we don't
have any docunmentation on that yet. It hasn't been
submtted as part of the design certification. This
i s based on workshop and handouts. We're trying to
formul ate where we're at and where we're going to go.

MEMBER WALLIS: It seens to ne --

MEMBER Sl EBER: Did they not have a
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damaged fuel assenbly in one of those reactors at one
ti me where they m ght have observed what the behavi or
was ?

MR. BAJOREK: | thought they had, but I'm
-- I"mreachi ng because | renmenber cracking has been
a probl emon these.

MEMBER SI EBER: Wl |, that was a different
problem This was earlier thanthat. Well, my nenory
isn't that great.

MEMBER WALLIS: Well, there are so nany
questions with this ACR- 700 whi ch you' re not prepared
that it seens to ne that you may si nply have to say we
can't make deci si ons about it, and therefore, we won't
accept applications because we're burdened with al
of this other work on these other reactors. It would
take too Il ong, too nmuch effort to cone up to speed on
all of these questions that you' ve rai sed here. So we
won't ever consider it.

MR BAJOREK: Right now we have with we
have, and | think as far as decisions on how to
proceed at this point, it's going to have to be up to
t he managenent.

MR. FLACK: Yeah, | think it's inportant
torealize that we are in the space of just trying to

be proactive and trying to understand what's com ng.
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It hasn't cone yet and so we're really -- we don't
know how si gni ficant these things will play out until
we | earn nore about the plant, but again, we haven't
really enteredinto pre-applicationreview Hopefully
we'll get a lot of these answers as we nove al ong.

MR. BAJOREK: | guess our point is
conpared t o ESBWR or AP1000 t hi ngs, we think there are
a lot of significant questions and a |lot of work
that's still going to have to be entertai ned.

MEMBER WALLI S: But the assunption seens
to be nade at the beginning that you' re going to do
enough research to be able to answer all of the
qguestions about all of these reactors com ng al ong,
and it probably will turn out that you can't do that.

MR. FLACK: Well, not us as an agency, but
| think us as relying on the bigger picture of all the
work that's going on, and we're still tryingto figure
out where all of that lies.

So there will be a trip to Chalk River
com ng up in Decenber. W' Il be |ooking at what has
been done, and certainly we want to get the answers to
the questions, but the burden is always on the
i censee, the applicant, to cone forth, and thenit's
up to us |l ook at that and see what other questions we

have.
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But we're still at a very prelimnary
stage, and we're again trying to be proactive, think
ahead, put in where we are today, and as Steve

mentioned, we haven't really |ooked at the plant

itself yet.
So at this point there is uncertainty.
MR. BAJOREK: We see sone of that with the
thermal hydraulics. | mean, a nunber of issues and
probl ens.

When it cones to severe accidents, the
situation or the i ssues may actual ly even becone nore
difficult because our initial read of the database,
t he nodel i ng t hat has been gone on previously is that
there hasn't been a trenendous anount of that due to
the way that this reactor has been regulated in
Canada.

And we would, again, anticipate a
relatively robust need to address severe accident
i ssues, such as the pressure tube/calandria tube
failure, howyou get fuel failure and nelt progression
in a horizontal core as opposed to a vertically
oriented core, how you fail this calandria in the
outer shield tank.

We don't see a whole | ot of information.

We see very little in the way of test data avail able
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even to the designers at this point. W think at this
point it's prudent for us to say that if we're going
to be the ones to be relied upon to conme up wth
credible auditing tools, we have a difficult task
ahead of wus.

| think | basically said that.

MEMBER RANSOM St eve do you k now i f AECL
has any severe acci dent codes for nodeling CANDU?

MR. BAJOREK: 1've talked to a few peopl e

on that, and | think their general consensus is no.

MR, SNELL: Yeah, 1'd like to correct
t hat . W have adapted the map code for severe
acci dents.

Ch, sorry. Identify yourself. Vi ct or

Snel | for ACL.

We have adapted the map code for CANDU
It's been copied with the Canadian utilities, and
that's our severe accident tool with them

MR. BAJOREK: | just want to sunmari ze
sonme of the work that has been ongoing to try to | ook
at these two reactors in addition to sonme of the
others. As John has noted, there's been work to try
t o devel op advanced research plans for ESBWR and for
t he ACR-700.

W haven't started work on t he SWR- 1000 or
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| RIS at this point, but would antici pate that woul d be
done sone tine in the future.

The work that's ongoing that gives us a
little bit of a head start on sone of these, as
Shanl ai pointed out, and | think I hope |I enphasized
earlier, we see a very tight coupling between what
goes on in the ESBWR contai nment and what goes on
within the primary vessel.

We've recently coupled TRAC-M and the
contain code to give us a tool that will be able to
exercise and try to look at wuncertainties, how
uncertainties in containnent affect the vessel and
Vi ce versa.

In our devel opnental assessnent, we've
given all of the BWR related assessnents a higher
priority now. W' ve sort of shifted what we' re doi ng,
and it started things |ike the ROSAIII, the A ST, the
FI ST, a nunber of conmponent assessnents in order to
try to get TRAC-M qualified for BWR applications,
maybe a little bit ahead of where we woul d want to be
for PWRs.

Wth respect tothe ACR-700, we're in the
process of resurrecting and i dentifying work that has
been done previously by the staff, nore soin the case

of the CANDU. There was some work done by | NEEL t hat
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identified what nodel s they woul d recommend changi ng
in TRACM what was the database that was acceptabl e
back then for sone of these processes, sonme of which
are the sane.

They' ve i dentified code changes. W al so
have a partnership wth some of the Korean
organi zati ons who have al so | ooked at or have been
anal yzing the CANDU reactors. So we've had sone
prelimnary discussions with themon | ooking at some
of their work that m ght be useful to assessing the
ACR- 700.

To sunmarize, | thinkit's pretty safeto
say that there's been alot of renewed activity nowin
t hese advanced | i ght water reactors. As John pointed
out, we don't have all of the docunentation yet.
W're still waiting for a great bul k of that, but our
goal is to try to |look at the physical processes,
where we're at in our ability to nodel and assess
those things which are going to have the highest
uncertainties, and start to formul ate plans that wl|
| ead eventually to code nodifications or possibly to
experimental prograns.

Thanks.

MR. FLACK: Okay. We're just about on

schedul e.
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There's two nore vi ewgr aphs actual ly to go
through. This one is to just go quickly over what
we're planning to do in '03, and that was an
attachment. It's actually an attachnent to the paper,
and basically there's three things we're trying to
achi eve.

One is to expand our current capability.
That's pretty nuch in the codes, the TRAC that you' ve
hear d about and MELCCR and al so est abli sh cooperative
agreenents in various areas, primarily in the fuels
anal ysis area, where it's very costly to do this work
oursel ves, and as well inthe materials area, anal ysis
area, where we're | ooking at the codes and st andards
that are out there and review ng them and revising
t hem and al so seeki ng cooperative agreenents.

Franmewor k we t al ked about and PRA, as far
as PRA and its application to advanced designs,
| ooki ng for data and experience is out there that we
can use to better be able to quantify risk for those
types of plants.

And inthe structural anal ysis area, we're
al so looking at codes. The seismic -- wupdating
seism c curves and | ooki ng at what we can gain from
cooperative agreenents with Japan i s one area that has

done sone work on nodul ar concepts and desi gns.
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So wer e t here any ot her questions on that?
Yes.

CO- CHAI RVAN FORD: I n your Attachment 4,
you gi ve | ot s of subsets for these framework anal ysi s,
et cetera. Wre those subsets derived by the forma
PIRT activity that you outline in the infrastructure
assessment pl an?

MR,  FLACK: | would say nost of the
subset, the actual subsets conme from further
devel opnent of our infrastructure and aski ng questi ons
and trying to wunderstand what's out there and
capitalizing, |everaging on what else is going on in
the worl d today.

It's not so nuch conpari ng one agai nst the
ot her, but recognizing the donmain, the spectrum of
areas that need to be worked, and fromthat, again
trying to not actually junp inside doing work in one
area, but trying to capitalize on what work has
al ready been done in these areas. So --

CO CHAI RVAN FORD:  But you' re capitalizing
on the | ow cost tasks.

MR, FLACK: That's basicallyit, tryingto
t ake advantage, trying to understand what the status
and advances that have been nmade and where do we need

to go fromthere.
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So | would say this fiscal year, again, is
still trying to establish a vision and building on
what al ready has been done.

CO- CHAI RVAN FORD: But you're no | onger
confined to the statenent about fiscal year '03 to
'06. It's no longer a five year plan.

MR. FLACK: No. It's pretty nmuch this
docunent will be revisited again in the next year and
revi sed based on what we know and what we need to
know, and so it's a |iving docunment, and it projects
as far out as we can in that regards.

CO CHAIRVAN FORD: So it's arolling plan
wi th i nput of the technical chall enges as giveninthe
infrastructure assessnent, andit's arolling plan as
to how you inplenment that.

MR. FLACK: Yeah, the plan is the broader
pi cture, and that involves resources and where you're
going to put them and prioritize them The
infrastructure assessnent is really an assessnent of
our needs, where the i ssues are, technical chal |l enges,
what's out there and where we need to go.

So there's these two parts of it, and the
one, the piece about what we actually will be doingis
the prioritization process, and that pl ays out agai nst

other things that are going on in the office.
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So it's not in the sense of, you know,
here's what we need over the next five years and we'l |
do this in fiscal year '02, '03, '04, '05, and '06.
It's to continuously revisit this based on new
information as information becones available, and
prioritizing the work as we see it agai nst ot her work
t hat's goi ng on.

CO CHAI RVAN FORD: So it's very unlike a
structured program that you'd have in many other
or gani zati ons.

MR. FLACK: | think because it's so far
reachingit's difficult tojust establish and know al |
t hat needs to be known to wite sonmething dowmn that's
very structured. It's nmore flexibility there in
maki ng deci si ons as we go and as needs ari se and as we
can capitalize on things.

And, again, inthe sense of infrastructure
is one thing, and then how we apply that to a
particul ar plant will depend on how nmuch i s avail abl e
from the applicant. So the nore that we can
under st and and gai n fromthe applicant, theless we'l|
need to do, but the nore that we see that we have
out st andi ng questions that that time will require us
to do nore.

Soit's not clear exactly where that |ine
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is drawn at this point. There's always a gray area
when it comes down to --

CO CHAI RVAN FORD: | 'mtrying to struggle
to get away fromthe unconfortable feeling that this
whol e PIRT programis driven entirely by resources,
dollars and manpower, as opposed to safety.

Now, is that an unfair statenent?

MR. FLACK: Well, | think as far as the
PIRT is concerned, the issue is safety, and it's how
you prioritize your work. The phenonena that's
important will depend onits inplicationwth respect
to safety. So within the PIRT process, | think it's
intrinsic to the process that safety is forenost.

MR. ELTAW LA: Can 1? | really think
there is a confusion here about the PIRT. The PIRT
process applies only to certain phenonmena. A thernmal
hydraulic code, try to identify the phenonena, and
anong t hese phenonena say whi ch i s the nost i nportant
one that drive the risk or influence the behavior of
the plant, and fromthat you try to devel op your data
and anal ysis tool.

So that's related to the structure of our
dat abase and our codes and things |ike that, and
that's the only use of the PIRT.

The way we project is we use the -- |
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forgot the acronym PPM PM sonet hi ng, you know, but
you | ook at they are nmeasured agai nst the perfornmance
goal of the agency, and the performance goal of the
agency, the first one of themis maintaining safety.

So you try to look for each of these
activities. The work that we are doing for ESPWR or
ACR-700, how is it wused to address these four
performance goals: maintaining security (phonetic),
reduci ng unnecessary burden, and all this stuff?

And that's how we conme up with the
prioritization to allocate the noney.

In addition to that, there is another
| ayer built onthat, is the long |lead tine, you know.
For exanpl e, you know that your fuel testing is going
to take ten years before you get results. So after
even you go through all of these processes, you wl |
go further and say do | need this work in a year or
two years or five years, and this or that | will | ook
at the resources.

CO CHAI RVAN FORD:  So that cones into the
t hought process.

MR ELTAWLA: That's correct.

CO CHAIRVAN FORD: So if | look at this
list here that Graham and nyself were | ooki ng at and

trying to work out where it fitted into what we've
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heard today, it will all be done in fiscal year '03.

MR. FLACK: Well, no, | don't think it's
to say that it'll all be done. At least it will be
initiated.

CO CHAI RVAN FORD: On, okay. Al right.
It will all be initiated in '03.

MR. FLACK: Yes, right. That is correct.

MEMBER WALLI'S: Now, | asked a question
earlier about why was Steve presenting to us.

MR. ELTAWLA: W know that you think the
thermal hydraulic is the center of the universe.

MEMBER WALLI'S: No, no, no.

MR ELTAWLA: So we try to please you.

(Laughter.)

MEMBER WALLI'S: No, no. That's not the
case. | mean, I'mtrying the various hypotheses |
have. One is that --

MR. FLACK: It's the area that needs the
nost wor k.

MEMBER WALLIS: Yes. Steve is the only
person who has really thought about what needs to be
done, and in these other areas it hasn't been done, or
the other one is that these other areas are in such
trenmendously great shape, and Steve is the one who

needs sone help fromus. So you put himin front of
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t hem

(Laughter.)

MEMBER WALLIS: Is it truethat if we had
heard sonmething fromthe fuels anal ysis people, like

what Steve presented, it would have been sonet hing
very close to the kind of presentation he gave?

MR. ELTAWLA: Well, there are no new f uel
i ssues for ESPWR and ACR- 700.

MEMBER WALLI'S:  Yeah, but there are for
the --

MR. ELTAW LA: Because we can identify --

MEMBER WALLIS: But it is all fuel.

MR. FLACK: Right. W canme down | guess
it was in July and we spent a day wth the
subcommittee to tal k about the different areas. O
course, fuel was one of themthat we discussed, but
you know, within that tinme frame. W spent a nunber
of hours | think while Stu was given that
presentation, and then also as one on materials.

Materials is also equally inportant, and
there is a piece on ACR-700 that's in the plan on
materials. So there are areas in there which we just
don't have the time to cover today, which could easily
be covered -- well, it wouldn't easily be covered, but

could be covered in subcommttees at the very --
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MEMBER WALLIS: Do you think Steve was

bei ng typical of the status in these other areas? |
nmean, of course, the problens are different, and
they're for different reactors, but should you take
hi m as being typical of what's going on?

| found that personally what he presented
hel ped nme a great deal as opposed to what | read. |
nean, it helped ne a great deal as a supplenent to
what | had read.

MEMBER BONACA: It was very good.

MEMBER WALLI S: And probably if | had
heard nore about materials today, that would have
hel ped ne a great deal as a supplenent to what | have
read.

MR,  FLACK: Yes. When you see the
attachnents, of course, what Steve had covered was
nost of what's in the Attachments 2 and 3. The ot her
parts are somewhat generic.

There is, again -- | apol ogize. I|If we had
sone tinme; infact, if we would |ike to hear about the
materials for ACR- 700, there's a discussion of that,
but primarily the information that's in the
Attachnments 2 and 3 right now fromhow far we can go
with themat this stage is primarily the issues that

St eve had covered, whichis the thermal hydraulics and
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t he severe accidents in the nuclear part of it.
So he covered 90 percent. For SBWRit was
pretty nmuch what's in there now.

VEMBER BONACA: It seens to ne for all of

t hese plants, the 1&C, | nean, digital 1&C is also.
MR FLACK: Yeah. | nmean, it's nore
generic. It's ongoing. | think the systens anal ysis

pi ece though is very inportant in not only devel opi ng
codes for application, but as you devel op t hese codes,
you understand the plant better. You understand what
t he success criteria neans.

So you grow with that, and you becone
aware of the plant, which we sometinmes forget that
this is how we understand the plant. So that's why
it's acritical piece in all of this.

CO CHAI RVAN FORD: Just one final thing.
| asked the question whether all of these activities
will be started in fiscal year '03, and you sai d yes.

MR FLACK: Yes.

CO CHAI RVAN  FORD: You nentioned two

ot hers, the ones we heard about AP1000. |s the reason

why they're not on this list -- this is the NRR
usually -- the reason they're not on this, is it --
MR.  FLACK: Yeah, | guess they were

al ready ongoi ng, and these were nore for things that
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we were initiating. So, yeah, | think it would be
safe to say that the AP1000 coul d have been added to
this list if we were trying to be conplete on this.

CO CHAI RVAN FORD: So these are starts.

MR. FLACK: These are nore, yeah, in the
context of initiating work.

MR, ELTAW LA: The ot her reason, John
that sone of the AP1000 especially in the severe
accident issue is done by the staff here internally.
So that just may be reflecting that these are the
contract work that is going out, you know. So naybe
that's why it was not nentioned.

CO CHAI RMAN FORD: Wl |, thank you very
much.

MEMBER RANSOM  Peter, |1'd |ike to nake
one final coment.

CO CHAI RVAN FORD:  Yes, of course.

MEMBER RANSOM Wiich has to do wth
uncertainty again, and you' ve present ed research t asks
that are primarily driven by |ack of know edge, you
know, that we understand.

But there is another approach, and |I'm
hopi ng that the NRC eventually wi ||l adopt something
al ong these lines that the Europeans are using nowin

which they call self-assessnment built into a code.
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It's not actual ly sel f-assessnent, but it'slike self-
sensitivity to the uncertainties that are known and
t he various nodels in the code.

And so when they go through the 59 runs
that Professor Wallis has identified as necessary to
get the 9595 assurance, they can actually tell how
much sensitivity to this nodel, that nodel, the other
nodel s.

It would be nice to see a research driven
by the sensitivity, you know, of these cal culations to
t hose various nodels. Are they the npst sensitive?

MR  BAJOREK: W're heading in that
direction. | think our first goal is to try to get
TRAC- Mconsol i dat ed and assessed at thi s poi nt because
t he uncertainties won't nean anythi ng unl ess we have
sone basic confi dence.

But we have been working with Ally Msely
and Mohamred Mudaris at University of Mryland to
start to put together an uncertai nty met hodol ogy where
we would apply it to the code results.

W started earlier in the sutmer. We're
t hi nki ng about usi ng AP1000 as a prelim nary tool, but
the i dea here if you could come up with an uncertainty
net hodol ogy t hat we coul d use at | east wi th TRAC- Mand

start to use that to address sone of your questions.
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MEMBER RANSOM Well, the reason | bring

it upis sonme of these nmethods have to be built into
t he code, and since you' re devel opi ng TRAC- M now, now
would be the tinme to actually build this kind of
capability in.

MR. FLACK: Yeah, certainly sensitivities
runs -- to understand the significance of the
uncertainties is certainly an inportant part of the
code devel opnent, | would think. So we'll take your
conment certainly into serious consideration during
t he devel opnent of the codes.

CO- CHAI RVAN  FORD: "1l be asking the
menbers for their coments on specifically the NRC,
the NRR and the contributions of this norning. 1"l
be asking for that later on today.

So thank you very much, indeed, John.

MR, FLACK: kay

CO- CHAI RVAN FORD: | hope you wi || be here
for this afternoon.

MR. FLACK: Just the one nore concl usion
slide to nention that, just the two bottom bullets.
| think the rest we have already discussed.

CO CHAI RVAN FORD:  Al'l right.

MR. FLACK: The two papers that are going

f or war d.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

164
CO CHAI RVAN FORD:  All right.

MR. FLACK: The one pretty nmuch that you
had seen, and then Tom's, well, the policy issue
paper. That's al so goi ng up.

CO CHAI RVAN FORD:  All right. Thank you
very much. | hope you will be here for sone of the
presentations this afternoon.

MR FLACK: Yes, | wll.

CO CHAI RVAN FORD: Well, we are going to
recess until one o' clock, ten past one.

(Wher eupon, at 12:13 p. m, the neeting was
recessed for lunch, to reconvene at 1:10 p.m, the
sanme day.)

CO CHAI RVAN FORD: Ckay. I1'd like us to
get back into session, please. This norning we heard
the NRR and RES presentations relating to the
infrastructure assessnment report, which we wll be
reporting on in our yearly RES report to the
Conmi ssi oner s.

This afternoon we've got three talks
slated, which will give us sonme background to the
i ndustry's needs. First oneis being given by Dr. Rob
Versluis, from the Ofice of Nuclear Energy,
Departnent of Energy. He's going to talk about the

Gen IV Program and his slides will be passed out in
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a mnute. Rob.

DR. VERSLU S: Thank you very nuch for
gi ving DOE t he opportunity to provideits perspectives
on future plant deploynent. And actually, as you
pointed out, | amthe Project Manager for Generation
IVinitiative, but I'"mgoing to be tal ki ng about the
near termdepl oynment of nuclear reactors inthe US.,
as well. There is a program NP2010, Nucl ear Power
2010 which TomM I ler is the Program Manager, and he
can unfortunately not be with us this afternoon.

|"mgoing to talk a little about the gas
reactor fuel devel opnent qualification programthat
currently i s under t he nmanagenent of Madel ei ne Felti s,
and then I'Il talk about Gen IV, as well.

MEMBER WALLI S: Excuse ne. Do we have a
copy of your slides?

CO CHAI RVAN FORD:  Yes, it's com ng.

DR VERSLU S: Startingw ththe near-term

depl oynent, let nme go quickly through it. You
probably know nost of it. It's anewinitiative that
was unveiled early this year. |t was based on a near -

t erm depl oynent road map that was conpleted in 2001.
And it addresses public/private partnerships to
explore sites that could host new nuclear power

pl ants, denonstrate new regulatory processes, and
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assi st in devel opnent of advanced react or
technologies, all in the context of near-term
depl oynent, with the final goal that it's just kind of
bel ow t he | evel here, to achieve an i ndustry deci si on
by 2005 to deploy at |east one new advanced power
pl ant by the year 2010.

The regulatory denonstration project
situationis thefollowng. The early site permt has
t hree awarded projects ongoing, and we expect that
they will lead to applications to the NRC in the
fiscal year 2003. The conbi ned construction and
operating |license, the COL part of the project, wll
-- is very nmuch dependent really on the degree of
ent husi asmfromthe owner operators, fromthe private
sector. It's not really conpletely -- it's not under
our control, so we feel that the earliest initiation
could be in fiscal year 2004, but probably it will be
| ater. And an application to the NRC would then
result a year or so later

MEMBER SI EBER: | have a qui ck questi on.
In the last slide you used the word "depl oy", and |
was curious as to what that neans. Does that nean
order one? Does that nmean build one? Does it nmean to
| icense one, or does it nean to operate one?

DR VERSLU S: Well, in the context of
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near -termdepl oynent, our goal isreally to do all of
these things, lead to an operati ng new power plant.

MEMBER SI EBER By 20107

DR. VERSLU S: You can have it as a goal.

MEMBER SI EBER: Ckay. Thank you.

DR VERSLU S: 1t's recogni zed that that
is a very aggressive goal

MEMBER SI EBER.  Ckay.

DR. VERSLU S: But when the program was
formul ated, those were the tinme franes that were put
on it, and we'll see where it ends up. Okay. |'m
finished with this.

In the area of reactor technol ogy
devel opnent projects, there is an advanced reactor
design certification project. The solicitationto go
forward with this is planned this nonth, and we
foresee up to two awards, one or two, or zero. The
first --

MEMBER WALLIS: Wat do you nean by an
"award"? This is a -- what sort of award is this?

DR. VERSLU S: Well, we'll go out with a
solicitation, and we expect the private sector to cone
inwth bids, in other words, the reactor vendors to
cone in wth bids for DOE support for design

certifications.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

168

MEMBER WALLIS: So you're going to pay
themto wite these design certifications.

DR. VERSLU S: At least we -- it's going
to be a public/private partnership, so obviously, we
are | ooking also for themto do cost-shares.

CO- CHAI RVAN  FORD: So this does not
include the reactors we were talking about this
norni ng. For instance, ACR-700 or ESBWR, or AP-1000.
They' re al ready going, so --

DR. VERSLU S: No. AP-1000 is not design
certified. ACRS-700 is not design certified.

CO- CHAI RMAN FORD:  So they can -- | nean,
GE could cone to you --

DR. VERSLU S: Yeah.

CO- CHAI RMAN FORD: - - and ask for an award
or whatever that --

DR.  VERSLU S: Now ABWR is design
certified, as is the AP-600, but the ESBWRis not, and
neither is the AP-1000. So there are sone certified
designs which are actually the System AD Plus from
West i nghouse, now Westinghouse. | used to work for
Conbustion Engineering, and | still think of it as
Conmbust i on Engi neering. The AP-600 and t he ABWR, t hey
are designcertified. They are certified designs, but

t here are now evol utions fromthese designs, such as
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t he AP-1000 --

CO CHAl RVAN FORD:  Yes.

DR.  VERSLU S: -- that is not yet
certified.

CO- CHAI RVAN  FORD: So what are the
criteria, say for people came along to you, it could
be quite likely. What are the criteria as to which
two you're going to award, give awards to?

DR VERSLUI S: Wll, you're asking ne
sonething that | don't really know the answer to.
This is TomMIler's program and | don't really know
how to answer what the criteria are, but | can
specul ate that they have to do with how nuch cost-
sharing fromthe vendors i s anti ci pated, what the cost
w |l be, what the economics? | nmean, to ne, those
kind of criteriawll apply, | imgine, in the award.

CO CHAI RVAN FORD:  And the driver for DOE
to be giving this government noney to the private
sector is environnmental control?

DR.  VERSLU S: No, this 1is design
certification so this is, in our view, related to
regul atory processes. And one of our objectives with
the Nuclear Power 2010 Program is to assist the
private sector wth design, or wth regulatory

processes and support themin regul at ory processes, so
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design certification

CO- CHAI RVAN FORD: But the driver for you
doing this, as opposed to a hydroelectric plant, or
sonething el se, is to nmeet the governnent requirenent
that they want to have 30 percent --

DR. VERSLU S: Now you're asking areally
big question, what is the energy policy of this
government. The -- it would probably take -- | would
not do very good justicetoit, but definitely nuclear
power is an inportant elenent of the future energy
m xture that this adm nistration sees. The Nati onal
Energy Plan states that very clearly, and it has sone
recommendations in that area.

The Departnment of Energy, inthe person of
Secretary Abraham has gone around and nade simlar
statenents, and is actually quite positive about
nucl ear energy as an option for the future. It's an
option at this point, because we have no new orders
yet. The first thing that has to happen is that the
private sector, you know, sees fit to order another
nucl ear power plant. But the Ofice of Nuclear
Energy, along with the support of the Department of
Ener gy, the higher-ups, is planning for afuture where
nucl ear energy will play a significant role. And

that's the context in which you have to see these
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progranms. | nean, if we don't plan on a significant
role, there isn't too much to do.

CO CHAI RVAN FORD:  Ckay.

DR VERSLU S: So we make -- we plan for
the case that this work is really needed.

Al right. So that is the advanced
reactor design certification part of the program
There is also a first of a kind engineering for a
standar di zed pl an conponent. That is, at this point,
just a conponent. It will be very much driven by the
COL activities. Qoviously, until you have soneone who
wants to build a plant and operate it, there is not
much point in spending noney on first of a kind
engi neering activities by the governnment anyway. And
we have al so currently, an assessnent of construction
t echnol ogi es and schedul es underway. The idea hereis
to kind of get a second opi nion of all the clains that
are bei ng made by various vendors as to how fast they
can build nuclear power plants, and what techni ques
they are using. DOE would |ike to have a vetting of
t hese clainms, sothat's what this assessnent i s doi ng.

And then eventually there will be a need
to test systenms, materials and conponents, again in
the case that design certification goes forward, the

pl ant gets ordered, first of a kind engi neering takes

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

172

place. And | just wote down sone exanples, and you
shoul dn't nmake any concl usi ons out of those exanpl es.
It's at | east not ny intention, but things |ike |large
CANNED- ROTOR punps have never real ly been operated at
the size foreseen in an AP-1000. A direct-cycle
helium turbine for a gas reactor, sane thing. We
really haven't got one of those running. Hel i cal
steamgenerators for IRISreactorsis new. |'mgiving
sone exanples as to what m ght cone up.

CO- CHAI RVAN FORD:  And t hese ar e conponent
devel opnent s t hat t he gover nnent i s fundi ng sonewher e.

DR. VERSLU S: Part of it, yes.

MEMBER SHACK: A partnership by and | arge
on the --

CO CHAI RVAN FORD: | know, but it's free
noney.

DR. VERSLU S: The government finds it
very inportant that the nuclear option remains a
viabl e option for the future.

CO CHAI RVAN FORD: And that's the drive,
that's the main driver.

DR VERSLU S: And that's the driver.

MEMBER SHACK: Now you did something
simlar or AP-600 and the ABWRs.

DR, VERSLU S: Onh, yes. Yeah.
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MEMBER SHACK: This is not new.

DR. VERSLU S: Onh, this is definitely not
new. That doesn't nmean you can't question it, of
course. But yes, the admnistration's position is
when we |ook at our energy needs and the world's
energy needs in the 21st Century, and societal needs,
and environnental needs, we feel -- we, the
governnent, feel that the nucl ear option shoul d be an
option that is available to us. And if we do not get
new plant builds in this country, the infrastructure
for nuclear energy will slowy dissipate, and
therefore, let's provide support, and at |east keep
t hat opti on open.

CO- CHAI RVAN FORD: R ght.

MEMBER WALLI'S: How about systemtests,
the loft-type that we heard this norning, these
passi ve designs and all the questions have to do with
how t he vari ous system conponents interact follow ng
an accident. That's a long way fromthese i ndi vi dual
conponent tests.

DR VERSLU S: Yeah. | imagine if that
cones up as an issue, that will then also have to be
consi der ed as a potential area for j oi nt
public/private partnerships. | would say that is

probably part of the advanced reactor design
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certification.

Well, | kind of stuck my neck out here,
and this is not a prediction. This is just
specul ati on about what m ght expect in terns of nost
i kely deployed designs. The ABWR, of course, is
already design certified. The AP-1000 is running
hard. It is not finished yet. The ACR 700 has j unped
on the scene, | think, with great energy.

MEMBER WALLI'S: Do you think that's nore
likely than the SBWR?

DR.  VERSLUI S: Ch, | don't want to
specul ate any nore than this.

MEMBER WALLI'S: But you just specul at ed.
You put --

DR. VERSLU S: Maybe | didn't understand
the question. Is it nore likely than --

MEMBER WALLI'S: | was questi oni ng whet her
ACR-700 really was nore likely than ASBWR

DR VERSLUI S: Well, that gets ne
specul ati ng. Yes.

CO- CHAI RMAN FORD:  Now why do you put not
likely for IR S?

DR.  VERSLU S: Well, Westinghouse is
probably going to reserve their noney for one design,

and again, you're really asking the wong guy, but
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let's go on. Let's get off this thing.

CO CHAI RVAN  FORD: It's not based on
physi cal --

DR. VERSLU S: This is not based on any
speci al know edge that we have.

CO CHAIRVMAN FORD: Isit timngwthinthe
2010 --

DR VERSLU S: Yeah, and al so funding.
IRIS probably requires nor e f undi ng, nor e
denonstration. And Westinghouse is going to have to
choose how they're going to expend their resources on
new reactor design

MEMBER WALLIS: What is this | ogo? This
is an eagle hiding behind a shield?

DR VERSLU S: This one here?

MEMBER WALLIS: Right. 1Is it an eagle?
VWhat is the thing in there? Hding behind a big
shield, a very nodest eagle.

DR. VERSLU S: This is definitely not a
conplete list, but it gives an idea of where the NRC
m ght get involved in these designs. And | |istened
to sone of the presentations this norning. It sounds
i ke you, the NRC, and probably the ACRS know really
much  better where they will get i nvol ved.

Nevertheless, | identified areas for evaluation,
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assessnment, confirmatory testing and anal ysis that
woul d come into play. |&C, human-nmachine interface,
digital instrumentation and controls. Actually, the
human- machine interface itself, control roons, and
safety grade software.

In the area of the fuels, there may be a
need for gas reactor fuel performance fabrication, and
inthe case of the ACR-700, at | east an assessnent of
the fuel and its behavior.

Materials is -- there will be materials
eval uations required and testing for gas reactors, and
| i magi ne ACR-700, as well. Inthe thermal-hydraulics
and neutroni cs anal ysi s, the passive safety systens as
you heard this norning, they really kind of operate --
t he nodel s operate at the edge of their capability,
and the edge of the data pool that's used for
validation, so there's definitely work needed over
t here. The issue of nodels for the ACR-700 was
brought up this norning too, and the gas reactor
t her mal - hydraul i cs physics actually go in structural
anal ysis, and so on. Al that needs work.

To sone extent, if there are innovative
construction technologies and first of a kind
components, and | i magi ne that test specificationsthe

NRC will get involved in. And finally, the use of
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i nternational codes and standards m ght becone an
i Ssue.

CO CHAI RVAN FORD:  So your |isting those
specific areas i s purely engi neering judgnment, isit?
Because the list is far, far |longer than that.

DR. VERSLU S: It's far |onger than that.

CO CHAI RVAN FORD:  That' s j ust engi neering
judgnment. I1t's not based on a safety anal ysis PRA

DR VERSLU S:  No.

CO CHAl RVAN FORD:  No.

DR VERSLU S: No, it is not.

kay. |'dlike to nowgo to the advanced
gas reactor fuel devel opment program fuel devel opnent
and qualification. And this picture kind of
illustrates that this is a shared need for both the,
let's say the nore mature designs, the prismatic
nodul ar reactor and t he pebbl e-bed reactor-types, but
it wll al so serve Generation|Vreactors, or designs,
or concepts, such as the very high tenperature
reactor, is what the VHIR stands for, very high
temperature reactor, and gas fast reactor. And those
are two systens that were selected as having a
prom sing --having prom se in the Generation |V road
mep.

And in brief, this indicates where t he R&D
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for PWVMRPBR, it wll focus on fuel particles,
materials, helium systens, conputer codes and fue

cycle. And for the VHTR where we take these designs
and extend themto higher tenperatures, you get into
the problens of high tenperature fuel behavior and
materials, and so those are very i nportant conponents
of that. But also, the reason we are going to these
hi gher tenperatures is to be able to operate w der
application of energy products, such as hydrogen
generation, and that's shown in here. There will be
an i nternedi ate heat exchanger for the heat process,
for the heat to be transferred to a hydrogen
production plant. If you'retruly goingto these kind
of tenperatures, Zirconiumcoated fuel will be needed,
Silicon Carbideis nolonger sufficient. And hydrogen
product technology will have to be devel oped. W'l
say a little bit nore about that.

And t hen goi ng even farther, goingto a --
these are thermal spectrum designs. Going to fast
spectrum the materials problens become even nore
difficult, and also -- well, I'"mrunning ahead. [|'m
going to be talking a little bit nore about that
| ater, so safety systens and fuel cycl e processes cone
in.

Just in case sonebody didn't know what a
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ceram c fuel particle looks like for advanced gas
reactors, thisis what it |ooks |ike. 1t has several
| ayers. This is the size approximtely conpared to a
pencil. This is the size of a conpact, a conpact t hat
these particles -- a fuel compact from these
particles, and this is a fuel element. And this is,
of course, based on the general atom c design

Now gas reactor fuels have actually quite
a long history, and we aren't going into any great
detail about it because nuch of it nust be known to
you al ready. It started with the German coating
process, and German particle fuel that actually
performed extrenely well, and that they've never
really successfully copied in the United States.
We' ve had hi gh tenperature gas reactor prograns for a
long tinme. We've had denonstration reactors, likethe
Peach Bottom and we did a lot of work on the new
producti on reactor, but we never could get it quite
right. Nowthis goes back what these will all be used
for, once we can reach the high tenperature. Let ne
not say nuch nore about that.

CO CHAI RMAN FORD:  Coul d you give us an
idea on this last one, the idea of hydrogen
production? W keep heari ng about nucl ear reactors in

combi nation with the whole idea of the hydrogen
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econony. |In your view, howfar away is that in tine?

DR.  VERSLUI S: Not so very far. The
mar ket for hydrogen today is already very | arge.

CO CHAl RVAN FORD:  Yes.

DR VERSLU S: And it is primarily in the
petrochem cal industry, so that -- and because the
oils, the crude oils that are nowthe source for fue
for cars, and airplanes and so on, these crude oils
are going down in quality nore and nore. And in order
to bring up the hydrogen content, you need nore and
nore hydrogen. That will only continue because the
quality of the crude will get worse and worse as the
good crudes are exhausted, so that's one market.

And for exanple, the |last hydrogen
producti on plant that was ordered was sonething |ike
3,000 nmegawatts. | nean, they're already ordering big
pl ants. But in addition to that, again this
adm ni stration is very nuch focused on trying to nmake
hydrogen a fuel carrier, or energy carrier, | should
say. Electricity and hydrogen potentially being clean
fuels, not fuels, the carriers. But hydrogen, of
course, has to be created sonehow, and if this can be
done wi th nucl ear energy, thenit will avoid any kind
of carbon fuels. And so the reasoning is that while

hydr ogen can be made by any of the other fuels as the
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source material, and as a source of heat, if it is
done wi t h nucl ear energy, you avoi d any ki nd of carbon
fuel s and whatever clinmate inpacts there are.

CO- CHAI RVAN FORD: But you say it's cl ose,
and it's not on here.

DR. VERSLU S: There are -- again, thisis
all speculation as to what kind of scenarios you
believe for the future. But sone of the scenarios
that were not made by us, but by the Wrld Energy
Council, and the International Institute for Systens
Anal ysi s, I t hi nk they're cal |l ed, they're
international bodies. W take mddle of the road
scenarios fromthem then sonethinglike 2015, 2020 is
the ti me when we shoul d get into this market, because
this market is growng fairly rapidly.

CO CHAI RVAN  FORD: So we could have
commerci al application by nuclear reactor tied into
t he hydrogen producti on pl ant, hydrogen pi pel i nes for
di stribution.

DR VERSLU S: Yeah. That is a credible
scenario. |I'mnot predicting that it will be true.

MEMBER ROSEN: |t doesn't necessarily have
to have five points. | nean, it could be built at a
pet rochem cal conpl ex where t hey use t he hydrogen from

t he nucl ear plant right over the fence, to take heavy
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sour crude and nake it into |ight sweet crude.

CO CHAI RVAN FORD: Okay. Thank you.

DR VERSLU S: Let me quickly go over the
gas reactor fuel program It builds on US.
capability and technology to incorporate the best
German fabrication experience to recreate a
manuf acturing capability in the U S. That will be
able to manufacture high quality coated fuel
particles, so that we can irradiate and test them
And t he reference design for that woul d be | ow ener gy
Uranium with an MR configuration. Then doing
actually the testing in ATRin I daho, the Advance Test
Reactor, and providing irradiation data, proposed
irradi ation exam nations and denonstrate that we
connect the fuel performance to the fabrication
processes, and denonstrate that we know howto do it.
And then | added that this supports also sane tine
foundation for the needs of the Gen IV Program

And this is sonmewhat repetitive, but the
program goals are to manufacture high quality fuel
kernels, particles and conpacts, and to actual ly get
t he specifications for these -- for both the materi al
and manuf acturi ng specifications, but al sothe process
speci fications.

Then part of that shoul d be al so t o nodel
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and do tests on these particles to inprove our
under st andi ng of how the fuel characteristics in the
fabrication process relate to the fuel performance.
That i s one of those | essons that we have | earned, and
if you don't do that, things can go wong in the new
producti on program

Dermonstrate the fuel performance during
normal and acci dent conditi ons, and we are planning to
do eight irradiation capsules for irradiation in the
Advance Test Reactor, andinvestigate and exam ne t hem
af t erwar d.

CO CHAI RMAN FORD:  Now where physically
woul d this work be done?

DR. VERSLU S: The Advance Test Reactor is
at I NEEL; that is, the |Idaho Nati onal Engi neering and
Envi ronnment al Laboratory.

Anot her needis toinprove the gas reactor
fuel behavior and fission product transfer nodeling
capability, and ki nd of reduce t he market entry ri sks.

Thi s programis actual ly inthe process of
being fornmulated. | nean, thereis aclear wishto do
this program There is a draft program pl anned, but
all the decisions and schedules have not been
finalized, solet ne give you an idea as to what this

programw || contain and what the schedule is.
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It woul d extend t hrough 2012, al t hough t he

qual i fication part of the programwoul d be conpl eted
by 2010. This year, the work woul d concentrate on the
f uel ker nel manufacture, the coating process
devel opnent, and the quality ~control nmet hod
devel opnent. We would actually be making the first
fuel specinmens, so that the capsul e can be desi gned.
We woul d actual |y design the irradiation capsul e, and
formulate the test specifications, and we would
initiate the fuel performance efforts, and getting
t her nochem cal and thernophysi cal properties.

CO- CHAI RVAN  FORD: You were here this
norni ng. You heard --

DR. VERSLU S: Part of it, not the whole
nor ni ng.

CO CHAI RMAN FORD:  All right. You would
have heard, |'msure, some of the budget constraints
that the NRR, well NRR and RES have on them I
recognize it's a ticklish situation of hanging
col | aborati on between DOE and NRC, but is that a
possibility giventhe tine constraints, and t he budget
constraint of collaborative prograns?

DR. VERSLUI S: |"m not an authority in
this area, so let ne speculate a little bit. And

t hen sonmebody can correct ne if I'mnot saying this
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right.

It seens to nme that if the tests are
structured correctly and the data is taken correctly,
t hen bot h sides, the DOE and t he NRC, can use the data
to make their own conclusions and support their own
nodel s and eval uati ons.

MEMBER ROSEN: If the government can
cooperate in this fashion with the industry, really
the governnent can cooperate with itself in this
f ashi on.

CO- CHAI RVAN  FORD: Yeah. ["m just
t hi nki ng of Yucca Munt ai n where the regul at or versus

DR VERSLU S: So | think the answer is
yes. If it's carefully done and the tests are
carefully planned --

CO CHAI RVAN FORD: Are there plans to have
such col | aborative? | nmean, this is very --

DR VERSLU S: | believe so.

CO- CHAI RMAN FORD:  This is very rel evant
to some of the concerns.

DR VERSLU S: This is not an area where
| have direct responsibility, but | believe so.

MR. CORLETTI: Thisis Mke Corletti from

West i nghouse. | can just speak to one instance.
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There is, for AP-1000 there is some DOE testing being

sponsored at Oregon State University. W tal ked about
that alittle bit at the Apex facility. That testing
is being -- is a DOE sponsored test that the data is
going to be nmade available to both NRC, and to
Westi nghouse, as part of confirmatory testing for
AP- 1000. That's probably one exanple where DCE
col | aborative effort, if you will, is taking place.
And | think they' re | ooking for nore ways.

DR. VERSLU S: Yeah. | believethat there
have been di scussi ons bet ween NRC and DOE about howt o
set up this programthat it would satisfy both needs.

MEMBER S| EBER: If | would comrent, |
t hi nk that what you're hinting toward i s, would DOE
fund directly NRC activities? And | think the answer
to that is no.

CO CHAI RMAN  FORD: No. I was talking
about a true collaboration, not funding.

MEMBER SI EBER: Col | aborative efforts |
t hi nk they could do. They're already denonstrated - -

DR. VERSLU S: This would be an effort
where the results are needed both by the
desi gners/vendors and by the regul ators, so it would
make sense, and does nmake sense.

VEMBER SHACK: W have coll aborative
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efforts with our NRC sponsored work on steam

generators, and the NEP program not the GEN IV

people, but the -- you know, so that we' ve
col | aborated on effort -- you know, materials that
we've gotten from the MGQGuire reactor. DCE has

supplied funds to hel p us build the gl ovebox we needed
to work on to examne it, so there's certainly
precedents.

MR MUSCARA: This is Joe Muscara. Peter,
yes, | knowthere are efforts going on with Stu Rubin
is talking to his counterparts at DOE to set up
testing on fuel that are comon interest. | know
t hey' ve been negotiating what these tests shoul d be,
so there are ongoing efforts for this cooperation.

DR. VERSLU S: | think you're confirm ng
nmy i npression. Thank you. Let nme finish up with what
we anticipate we would be doing in 04 in ternms of
continuing this program continuation of the fuel
manuf acture and the properties testing. The first
capsul e would inserted for irradiation in Cctober of
" 04. W would obtain early feedback for the
fabrication process, and the initial fission product
and gas rel ease transfer studies, the internals would
be perfornmed. This is a serious program as | say.

It's in the process of being fornulated, but it is a
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seri ous program

Now l'd like to go over to Generation |V,
and | recogni ze that the Generation IV systens are a
little far away for the NRC and the ACRS to be
concer ned about, but it m ght be useful toindicate at
| east what concepts have been selected as possible
next generation designs, and say a f ewwords about the
road map activity that we have just conpl eted.

Now |'m showi ng the gas, generation for
gas reactors here because they -- of the six concepts
that were selected by an international, let's say
group of collaborators on the road map, of those six,
the gas reactors are very -- are crucial to the
Departnent of Energy's program so let me say a few
words about them | already showed you that graph
bef ore.

The primary m ssion then of the very high

t emper at ure gas reactor i s nucl ear heat applications,

and 1'll say alittle nore about that. The secondary
mssion is still electricity production. High
temperatures will | ead to highefficiencies, andthere

is -- and they shoul d be depl oyabl e by 2020. Now, you
know, it's anybody's guess what wi |l actual |y happen,
but the road map experts |ooked at a best-case

scenario for deploynent, if a |lot of resources were
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set in, were applied, and countries would pool
together their resources, it could be done by 2020.
That was their judgnent. It's anybody's guess.

The gas fast reactor, it's primary m ssion
woul d be, besides electricity production, actinide
managenment, and |I'll say a little bit nore about
actini de managenent in a nmonment, so let nme leave it
t here. And the secondary mission, it would still
operate at fairly high tenperatures, woul d be nucl ear
heat applications depl oyabl e by 2025.

Now this shows actually what Kkind of
process heat needs there are that's in this part of
t he graph. This shows the tenperature in Cel sius, and
it shows where the reactors are operating, and the
current LWRs are operating at about 320 Cel sius. The
sodi umfast reactor and the | ead fast reactor woul d be
operating, sodium around 500, |ead can go higher to
about 700. And the advanced gas reactor and the very
hi gh tenperature reactor, they would be pushing this
up to 800 and 1200. That is the concept for these
hi gh tenperature reactors. Wat could they then do?
Well, | don't want to read off all these applications,
but if you get in -- you know, by 700 you really can't
do much in the way of hydrogen, direct hydrogen

production using thermal chem cal neans. You can't do
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gasification of coal. You can't really use a gas
t urbi ne, so when you get into this tenperature regine,
t hese becone possi ble. And that includes, and | don't
know that it wll ever be economcally feasible
cement manufacture, gl ass manufacture, and ot her, you
know, | arge-scal e manufacturing processes.

But right now, we are primarily focusing
on the hydrogen. W believe that market will devel op
rapidly. And there are various ways of actually
maki ng hydrogen. The one that's used right now is
steamreform ng, and all you need i s high tenperature
heat and natural gas as the source. That can be done
wi th nucl ear heat or any other heat.

But there are also processes where you
crack water directly, and this is schematic of such a
process. Water goes in, heat goes in at 850 Cel si us,
and oxygen and hydrogen are comng out. And | won't
go into this. This is nasty stuff.

CO CHAI RVAN  FORD: It is a horrendous
br ew

DR. VERSLU S: Sul furic acid and stuff
like that, and there are other processes under
consi deration. And these actually have to be proven.
That's part of the GEN IV program is to show the

proof of principle. They have been shown in the | ab,
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but not really to the point that we believe -- that we
are certain it will work.

And finally, there is also, of course,
el ectrolysis, and both cold electrolysis and hot
el ectrolysis are other possibilities. They're not on
here, but they're another way of making hydrogen.

CO CHAI RVAN  FORD: But you say that
there's a cormercial driver to have one of these very
hi gh tenperature gas reactors doing these sort of
t hi ngs by 2015, 2010, 2020? This is what you said
earlier when we were tal ki ng about hydrogen.

DR VERSLU S: Yes. Right.

CO CHAI RVAN  FORD: So that's -- a
conmer ci al reason for having themon-Iline doing this
stuff, so that nmeans that NRC mght be faced
commerci al ly, based on comrerci al drivers in the next
five years of having to | ook at one of these systens.

DR.  VERSLU S: They m ght be. The
i keli hood of it happeningis subject to question, but
yeah. It is a scenario that is credible.

CO- CHAI RMAN FORD:  Exci ti ng.

MEMBER SI EBER:  The key word is "m ght".

DR. VERSLU S: Yeah.

MEMBER RANSOM One of the process is the

| S process. |Is that right?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

192
DR. VERSLU S: Yes, it is the IS process.

Correct. The iodine sulfur process. It's one of the
| eadi ng processes. There is also a cal cium brom de
pr ocess.

Now let me take a step at explaining
actini de managenent. And this shows atine frane from
2000 to -- well, this actually says 2065, so the
better part of this century. And the center trunk is
the electricity generation mssion, which is
traditionally the m ssion that nuclear power plants
have been used for. And in fact, it shows that a
nunber of them are operating and will continue to
operate near md-century.

It al so shows that new designs will cone
on line around here and around there. This is, again,
this is conceptual. This is not a prediction, so it
remains an inportant part of the nuclear portfolio.
But it also shows that around 2015, the market for
hydrogen production wth nuclear heat wil |
materialize. And when | say that, it means that we
have to develop and build the reactor, |icense and
build the reactor, and it has to be economc,
otherwise this will not happen. But we believe that
it is possible.

Around 2025, under this scenario and the
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scenarios that we studied for Generation IV, again
t hey were taken fromthe Worl d Energy Council, and we
t ook a nedi um scenari o where the nucl ear portion of
t he generating capacity remai ned constant. It didn't
increase, it remained constant. And if you do that,
you go from sonething like 370 gigawatt electric
wor | dwi de t oday t o about 2000 mi d-century and 6000 end
of the century. Now that is mnd-boggling, but
nevert hel ess, these are the scenarios that theseworld
bodies cone up with. And it does not increase the
nucl ear component, so this energy has to cone from
sonewher e.

And the driving factors, of course, are
that while here in the west we have a good living
standard, in a lot of the world, the |living standard
has to come up. And the popul ati on growt h, together
with the increase of living standard, and absent any
cat astrophic occurrences would, in fact, show that
ki nd of scenari o.

So given such scenarios to plan for, by
around 2025 there will be a | ot of spent nucl ear fuel
if we have a once-through fuel cycle. In fact, by
around 2010, 2015 the current Yucca Mountai n geol ogi c
repository, which does not exist yet, but if it were

to be built, would already be conpletely clainmed by
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the spent nuclear fuel that's been generated up to
t hat point by current reactors inthe U S., so we are
starting to |l ook at a second repository. And if these
curves keep going up like that, we're | ooki ng by m d-
century at building repositories at afairly constant
clip.

So what can you do about that? How can
you nmake nucl ear energy nore environmental Iy friendly,
nore sustainable? Well, the way to do it is to
condition the spent nuclear fuel, recycle the parts
that can be turned into fuel, and nore optimally
manage t he conmponents of the waste, such that you can
put a lot nore of the highly radi oactive waste into
the repositories that are going to be built. That's
what's neant with waste burn-down. It's basically
closing the fuel cycle, and starting with the nmountain
of spent nuclear fuel fromthe |ight water reactors
and recycling that fuel.

For that you're going to need fast
spectrumreactors. And that's what this indicates.
We are going to need fast spectrumreactors here to
start with the waste burn-down in spent nucl ear fuel.
It is the back of the fuel cycle that will be staring
us in the face before we get to the problem of is

t here going to enough Urani um
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That is, however, sonething that wll
eventual |y occur, and there are people that say that
it wll never occur, but it is likely to occur
sonewhere in the second part of this century. W
recogni ze that we wi |l probably find better extraction
t echni ques and find new deposits, and there will be
nore there than we currently know, but sooner or |ater
with this kind of a projected gromh, it will be very
nice to start tapping into the fact that the fast
spectrum reactors, you can create as much fissile
mat erial as you burn-up. And so you can -- in fact,
you can create enough to also start feeding the
t hermal spectrum reactors that are operating here.
That's what's nmeant with actini de managenent.

Now | am prepared to go through each of
t he six concepts quickly, and I woul d have one slide
t hat shows what it | ooks Iike, what the features are,
and one slide what the R&D needs are. And if thereis
enough tinme for that, I'Il be happy to do that.

Starting with the VHIR then, it's a
t hermal spectrum graphite-noderated helium cooled
reactor. It supplies high tenperature process heat
over 1000 Cel sius for nucl ear heat applications. It's
fueled by ceram c-coat uraniumplutonium oxide

particles in prismatic or pebbl e-bed configuration.
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And it shows here the internedi ate heat exchanger,
whi ch has not been devel oped yet, and a hydrogen
production plant.

When we tal k about R&D needs, there are
i ssues of viability for some of these concepts. They
are show stoppers. |If you can't get across -- if you
can't cone up with a solution for the materials or the
fuels, you know, the concept goes away. And so this
is akindof amxture of viability R&D, which is what
we wi | | be focusing on first, and performance whichis
a matter of optimzing the performance of such a
concept .

For the VHTR, novel fuel materials wll
have to be developed that allow increasing the
ultimate tenperature from850 Cel sius to above 1000.
The maxi numfuel tenperature during abnormal acci dent
conditions has to be raised from 1600 where it is
about now, to 1800. Burn-ups of 150 to 200 gi gawatt
days per netricton wll have to be realized, and nore
uniformcore tenperatures in the core | ayout. Energy
coupl i ng technol ogi es for the use of the nucl ear heat,
and in the case of electricity production which w |
al ways be part of the mx, |I'msure, the devel opnent
and denonstration of a direct cycle heliumturbine.

You'll see that conme back for each of these tasks.
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CO CHAI RMAN FORD:  Now when you' ve been

| ooki ng at those needs, have you been driven at all by
i deas that, for instance, Dana Powers has cone up
about coreinstabilities of this designer fuel because
of, if you like, unpredictable random wal k of the
pell ets around the core, or design-basis defense in
depth problens for failure in the fuel?

DR VERSLU S: First of all, the reference
designreallyis aconfigurationlikethe nodul ar, the
prismatic reactor where you know where the fuel is.

CO CHAI RVAN FORD:  Ckay.

DR VERSLU S: But that's the reference
design, which does not nean that we'll never be
| ooki ng at pebbl e-bed reactors.

CO CHAI RVAN FORD:  Ckay.

DR. VERSLU S: But to, you know, to frame
the answer alittle differently, we don't think that
that really is a showstopper. That is nore a matter
of performance R&D to get that right.

CO CHAI RVAN FORD:  Ckay.

DR. VERSLU S: Show- stoppers are nore can
you devel op the ri ght fuel, the Zirconiumcarbi de, can
you cone up with the right structural materials at
t hese tenperatures and pressures.

CO CHAI RVAN FORD:  Ckay.
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MEMBER SIEBER: | would think that, you

know, if you look through the past hundred years of
energy production, there's always been a tenperature
that's beenakiller. Tenperatureis akiller because
of materials issues, and if you're going to focus on
sonething for Gen IV that would be -- to nme that's
where you woul d put your dollars.

DR VERSLU S: 1t's recognized that al npst
al | of thempush hi gher tenperatures, and so materials
work is very promnent in the early part of Gen IV
But there's also a lot nore --better nethodol ogy for
devel opi ng new materials than there was 40 years ago,
so our materials people tell us that there's prom se
t here.

The gas-cooled fast reactor has a fast
spectrum The reference reactor is a heliumcooled
reactor, but there are also alternate designs that
| ook at supercritical carbon dioxide as the cool ant.
Supercritical carbon dioxide has sone really nice
t her nodynam ¢ properties, and woul d operate at | ower
tenperatures and pressures. But the reference is
helium It would require direct cycle heliumturbine
for electricity production, and that is actually shown
her e. And, of course, all these gas reactors are

| ooking for one of those.
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It would also allow for hydrogen
producti on. It's fueled by closely packed ceramc
coat ed urani um pl utoni um carbi de kernels or fibers.
And here cones the interesting part, or cerani c coated
solid solution netal fuel. In fact, we are still
| ooki ng at several types of fuels for this gas fast
reactor. There's a lot of uncertainty as to what --
how you woul d actually design this thing. There's a
ot of great studies going on, and preconceptual
st udi es.

The issues are (a) in order to get a fast
spectrum you have to increase the power density.
When you increase the power density, you |lose the
really -- the real advantage of gas reactors is that
they're very passively safe. WlIl, at these power
densities, you can't depend on passive safety
probably. You probably have to have a m xture of
passive and active safety systens, so that -- you
know, the configurationfor thecoreinthis systemis
bei ng --

MEMBER ROSEN: The guy you have standi ng
next to the core there wouldn't stay there really
| ong.

DR. VERSLU S: Not very long, no. Well

there's a whol e |list of things, and these are only the
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main issues that | put down here. Fuel forms and
mat erials for bothin-core and structural conponents,
because not only is the tenperature high, but al so you
now deal with fast nucl ear damage, which is -- you
know, leads to larger DBAs than thermal, so core
design is not fixed. Safety inprovenents, decay heat
renoval systens, a |ot of studies going.

Fuel cycle technology, if this is a fast
reactor, it only nmakes sense if you can recycle the
fuel, so that's not going to be so easy, necessarily,
dependi ng on the fuel that's being selected for it.
The turbine again, and energy coupling techni ques.

MEMBER RANSOM What kind of reactor
vessel s are they considering for these reactors, |ike
pre-stress concrete reactor vessels still under
consi deration?

DR VERSLU S: No, the references | use,
thisis still atype of steel, and there are different
types of steel being |ooked at for that. And it
depends al so on what they finally come up with for the
decay heat renoval, what the tenperatures are goingto
be. So those were the two, where we are. W' re
focusing on resources first.

But in addition to that, there is the

sodiumcooled fast reactor, supercritical water
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reactor, |ead-cooled fast reactor, and a nolten salt
reactor, and I'd run through them quickly and
entertain you a little.

The sodi um cool ed fast reactor, obviously
there's alot of experience wwth sodium The ultimte
tenperatures are around 530 to 550. They are
anticipated to be used for electricity production and
actini de managenent, and it can be either an oxi de or
a netal fuel. Both are potential candidates, and
this, you know, this is a schematic of a sodium
reactor, the pool-type.

Actual ly, there aren't that many viability
i ssues wi th sodi umreactors. There are sone potenti al
viability issues really with closing the fuel cycle.
Can we, in fact, get a sufficient separation of the
fission products and the acti ni des to achi eve what t he
goals are, and can we do that in a sufficiently
proliferation resistant nmanner? Wth aqueous or
advanced aqueous systems you can recycle, you can
probably do it, but we'd nuch rather use pyro
processi ng, because that way the radiation barrier
will always be there.

But in addition to that, we know that
sodium reactors, the current designs are expensive,

and not economically conpetitive, so there are also
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i ssues of capital cost reduction, and there are somne
i dea on reduci ng the nunber of | oops using different
steels for the vessel. Andin additionto that, there
are still some |ingering questions about the passive
safety response inprovenent and acconmodation of
boundi ng events.

| nentioned the fuel treatnent. Then, of
course, once you have the fuel treatnent, you have to
refabricate it into mnor actinide-bearing fuel.
That's been done in the | ab, but really not on al arge
enough scale, so that has to be tested and
denonstrated. And in-service inspection and repair
are ot her issues that are known to be sonewhat touchy.

Supercritical water reactors, these are --
what's shown here, basically a BW type of
configuration with no pressure, no pressurizer and
steamgenerator, soit's a direct cycle. The size of
the vessel would be about that of a PWR vessel
There's a fair -- by going through supercritical
water, there's a fair anount of sinplification that
you get on the primary site. And as you see, the
control rods are in the top rather than the bottom at
t he current BWR, so there's sone good sinplifications.
But there are also sone real questions as to, you

know, ultimate tenperature of 510 degrees. The
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spectrumcan be thermal or fast, dependi ng on how nuch
noderation is in the core. It could be used for
actini de managenent, the fast spectrum anyway, and
it's fueled by a convention LEU fuel

MEMBER WALLI S: It's a very strange
turbine. It has steamon top and water at the bottom

MEMBER ROSEN: well, actually it's --
supercritical is one phase, a never-changi ng phase.

MEMBER WALLI S: Yeah, but it's still got
the cold stuff on the bottom and the hot stuff on the
t op.

DR. VERSLU S: Thereally critical issues
are the potential for instabilities. There's a
trenmendous rise of enthal py through the core of the
supercritical fluid, and changes in -- and t he density
changes very rapidly, so we know that there will be
i ssues there.

The plant design itself has not been
settled, and particularly the materials and structure.
We knowwat er is a very corrosive environnent, and now
we're going to higher tenperatures and higher
pressures. And in case of fast spectrum again fast
neutron, so there are a lot of issues having to do
with corrosion, cracking, enbrittlenment, creep, al

the things that we already know about a little bit,
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and wll just get worse. Di mensi onal and
m crostructural stability and stability in high
radiation fields, sothere will be alot of R& focus
inthis area. And then fuel cycle.

MEMBER RANSOM What ki nd of pressures are
t hey tal ki ng about ?

DR. VERSLUI S: It's -- the pressure is
around, what was it, 300 --

MEMBER LEI TCH: Critical pressureis 3206.

MEMBER ROSEN:  Yeah, that's the nunber.
Thank you, Graham 3,206 psia.

DR. VERSLU S: And you'll be operating
above that.

MEMBER ROSEN: O above. Correct.

DR. VERSLU S: Anot her concept that was
selected is the |l ead-cool ed fast reactor, and we don't
have nuch experience with that in the west, but there
has been -- a nunber of those have operated in the
former Soviet Union. It's afast spectruml ead-cool ed
reactor, or sonetimes | ead bi smuth. That tenperature
i s between 550 and 800. These are the m ssions. The
hi gher tenperature version. Lead, of course, has a
very hi gh evaporation tenperature, so it could go up
to fairly high tenperatures. And it would be fuel ed

by either netal or nitride fuels.
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Now one of the things that's interesting
about this concept is that this part here, which is
really -- this operates, first of all, at |ow
pressures, | mean, because of the vapor pressure of
| ead at these tenperatures is quite low, so that's an
advant age. But this part here would be in its
entirety replaceabl e, and one of the advantages you
get with this fast spectrumis that you can -- since
it basically operates, it's self-breeding, you get
very long fuel cycles, sonething |ike 15 to 18 years.
So this thing could be, after 15 years, sinply
replaced with a new one, and where's the idea of a
battery reactor conmes from This is also called
battery reactor

MEMBER  WALLI S: Ilt's a natura
circul ation.

DR VERSLU S: It's natural circulation,
and it has --1 can't really read all the small print
here, but these are --

MEMBER WALLI'S: What's the working fluid
in the turbine?

DR VERSLU S: In the turbine it could be
-- | think the current favorite to try out first is
supercritical carbon dioxide, but it could be helium

But in any case, this shows a direct breaking cycle
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t ur bi ne.

CO CHAI RVAN FORD:  Just for interest, are
all these turbine generator sets vertically nounted,
as shown there, or that was just a schematic?

DR VERSLU S: No, this is a schematic.

CO- CHAI RVMAN FORD:  Oh.

MEMBER SI EBER: | don't think any of them
are.

DR. VERSLU S: Well, yeah, sone of them
are, but there are different configurations. The
PBMR, for exanple, and the GI-MHR have different
configurations for them

CO CHAI RVAN FORD:  Ckay.

DR VERSLU S: The R&D needs are fuel s and
materials, nitride fuels devel opment, including fuel
clad conpatibility and performance, high tenperature
structural materials. W know that |ead, and
particul ar | ead bi snuth interacts with the structural
materials, and there's -- so there's an issue of
finding the right structural materials and chem stry
regines to stabilize that. Systens design, we' ve done
very little here in the west in actually designing
t hose. Energy coupling technol ogies, making them
cheap enough, and the fuel cycle technology for

nitride fuels.
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Molten salt is the last of the selected
concepts, and again, there is a fair anount of
experience with it. And on paper, it has trenendous
advantages. It's safeinthe sensethat if there's an
over heating or anything like that, the val ve opens and
the nolten salt with the fuel will just sinply gointo
t hese vessel s.

There is a continuous cleaning-up or
processing of the fission products, so that this can
just -- there is no need, in other words, to reprocess
the fuel. The actinides just stay in there and burn.
There's no need to take out and reprocess the fuel,
and then refabricate it into sone kind of a fuel form
It just stays in there, and any new fuel that's
needed, you add in fluid form There's a lot of
conceptual advantages toit, but it's al so known to be
very difficult to realize.

MEMBER S| EBER:  They actual |y built one of
those, didn't they?

DR. VERSLU S: Pardon ne?

MEMBER S| EBER: They built one of those
years ago

DR. VERSLU S: Oh, yes. There are -- Qak
Ri dge has operated one of these. They had, | think

two different types, and the breeder, as they called
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it, operated for a nunber of years.

CO CHAI RVAN KRESS: It ran very wel |, very
st abl e.

DR. VERSLU S: Yeah.

CO CHAI RMAN  KRESS: Extrenmely nice
reactor.

DR VERSLU S:  Yes.

MEMBER SIEBER: It's a |lot of machinery
for the power you get though. Right?

CO CHAI RMAN KRESS:  Yes. It's a punp and
a pot.

MEMBER SI EBER:  Yeah, | know. A big pot
t hough, right?

CO CHAI RMAN KRESS: Yeah. W threw away
the heat. W didn't have an el ectrical generator.

DR. VERSLU S: There's a lot of viability
i ssues, and you will be able to confirmthat. Once
you start getting the fission product di ssolvedinthe
salts, you get a very corrosive m xture, and you get
| ant hani des and other nasty things in it. And they
attack the structural materials, and it dissolves and
resettles in other places, and so there are sone
interesting safety problens.

But at the sane tinme, the people who are

the proponents for this system say well, we -- you
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know, we have a |lot of experience with salt. High
tenmperature salt is something that they use in all
sorts of processes and it can be nmanaged.

So lifetime behavior of the salt,
materials conpatibility, the salt processing. There
is a need for cleaning up the salt and taking out
fission products, so there's an on-line chemn cal
factory going on which there's sone experience, but
not nearly enough. And then there are perfornmnce
i ssues of the fuel devel opnent. What is nmeant really
is what type of salts you use. There are different
choices that can be nmade, and the materials
performance and stability.

CO CHAl RVAN KRESS: One of the issues |
don't see up there was how to get rid of the xenon.

DR. VERSLU S: Right.

MEMBER Sl EBER: Well, that was ny
gquestion. It looks to nme this cartoon shows the two
control rods at the top. But if you |l ook at the xenon
transients the activity changes t hat are taki ng pl ace,
| imagine that there is a trenendous --

CO- CHAI RVAN KRESS: W had t o conti nuously
t ake out the xenon, but we didn't use control rods.

MEMBER SI EBER:  What did you do?

CO CHAI RVMAN KRESS: This is tenperature
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controll ed compl etely.

MEMBER ROSEN:. What Rob has done i s spared
you a lot of the detail. There's a ton of it on the
websi te.

MEMBER SIEBER: It makes it | ook better
wi t hout the detail.

MEMBER ROSEN:  And sone of the detail that
he spared you i s additi onal conplications. He hasn't
mentioned all of them

DR. VERSLU S: Right.

CO CHAI RMAN  KRESS: | think the mjor
problemis this chem cal reprocessing plant. That's
where you deposit all the fission products, and take
t hem out, and do sonething with them And that's a
maj or part of the whole thing.

MEMBER ROSEN: Well, the good news about
this concept is the fuel is all in there. It's a
fluid, and you never have to reprocess there. That's
the good news. The bad newis the fuel is in there.
It's a solid, | nmean it's a fluid --

MEMBER SI EBER:  And you never get a chance
to reprocess.

CO CHAI RMAN  KRESS: But ny favorite
description of the thing is "No wing, no sting."

There wasn't any way to get that fission products out
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to the environnment, just could not do it, soit's a
really safe. The salt won't burn. It had no vapor
pressure. |It's a very neat safety concept.

DR. VERSLU S: A lot of the safety issues
t hat you have with the other reactors aren't here, but
t hen, of course --

MEMBER S| EBER: There's other ones,
t hough. The size of the pot is critical.

CO CHAI RMAN KRESS: Yeah, it had to be a
critical pot. That's for sure.

DR. VERSLU S: But, you know, a | ot of the
argunments that are being made i s when peopl e say oh
this -- can you imagine having a critical pot wth
this salt and uraniumand stuff init. Wen we talk
about pyroprocessing, we're tal king about, you know,
a pot of salt with, you know, uraniumand pl utoni um
and actinide and fission products dissolved in it.

MEMBER ROSEN: But it's not critical.

DR VERSLU S: But it's not critical. You
hope it's not critical. The criticality part of it
t hough is -- I'mnow speaking off the top of ny head,
but it seens |i ke the fact that if there's any ki nd of
a tenperature excursionat all, you automatically dunp
it into these vessels. It seens |like a very good

feature that you can't have in any of the others. It
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doesn't nmean that sonething can't go wong withit, |
i magi ne.

MEMBER ROSEN:  You know, if you show t hat
toautility guy who's running the |ight water reactor
t oday, you know, he'd say |' mgoing to wite down here
on description of a reactor, that is different from
anyt hing you've operated, as | can imagine. That's
what you'd get.

DR. VERSLU S: Either that or the vapor
core.

MEMBER WALLI S: Wi ch a chem cal plant --

MEMBER Sl EBER: It's really a chemni cal
pl ant rather than a --

MEMBER WALLI S: The chemi cal plant i s many
ti mes bigger than this sketch you' ve shown here.

DR VERSLU S: Yeah, thisis-- well, this
i s supposedly --

MEMBER WALLI S: A chem cal plant is a huge
oper ati on.

DR, VERSLU S: Onh, I'msorry. Yeah.

MEMBER SIEBER: Now if this were used as
a hydrogen, part of a hydrogen plant, the hydrogen
pl ant woul d be about equally as conplicated as this
turns out to be.

CO CHAI RMAN KRESS: There's interesting
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safety issues with the hydrogen plant hooked to a
nucl ear plant.

MEMBER Sl EBER: ["m not thrilled about
havi ng hydrogen as the energy --

MEMBER ROSEN. W al ready have hydrogen in
nucl ear plants, so --

MEMBER S| EBER: Yeah, but you have a
little bit. You don't have train | oads of the stuff,
you know, all over |ike Hi ndenburg.

MEMBER ROSEN. Well, | don't think you'd
keep an inventory. The whole idea is you' d nake it
and sell it.

MEMBER SI EBER:  As qui ck as you can

MEMBER ROSEN: Sell it as quick as you
can, or hike it over the fence to a refinery. But
hydrogen is not new to nucl ear plants.

MEMBER Sl EBER: I'"'m sure the older
generation felt the same thing about oil, pretty bad
stuff, burns.

DR. VERSLU S: Well, one of the things
that's clear, if you have a nucl ear pl ant and t he heat
i s pi ped over to a hydrogen production facility, this
coupling has to be very closely exam ned. And it
shoul d be clear that, you know, they both have their

own safety issues. You don't want any of the events
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t hat coul d happen here really beconme a safety probl em
on the reactor side.

MEMBER SI EBER: O vice versa.

DR VERSLU S: Well, let ne-- thisisthe
| ast slide, and then the entertainnent is over.

We' ve come up wi th a guess of howlong the
various phases of R&D woul d take. And the 1|ight
coloredistheviability R&D. This is the performance
R&D, and then this would represent the denonstration
part of it. And this is the best guess of the
experts, best case, you know, full devel opnent
resources as to how |l ong these various phases woul d
t ake.

For the sodium fast reactor, really the
reactor site has very little in the way of viability
i ssues left, so this shows only a short period having
to do with the reprocessing, and they get gradually
| onger as you deal with the fuels and material s i ssues
for these reactors.

Assum ng that you could get all the show
stoppers taken care of, and all the viability issues
resolved, then there's still quite a bit of research
and devel opnent that has to be done in order to
optim ze t he conponents and t he systemconfi gurati on,

and to make it economc. Qoviously, if it's not
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economc -- if it can't be made up econom c, then you
don't do it either. And then there's the
denonstration phase, so this is currently what woul d
be the best case guess.

CO CHAI RVAN FORD:  Thank you very nuch
i ndeed. You've given us an awful ot to think about,
tremendous challenges, | think, in NRC is these
t hi ngs, such as these high tenperature reactors, ever
cone to fruition. Thank you very nuch indeed.

We have schedul ed hal f an hour for public
presentations, and we have one froml' mgoing to cal
it the AECL.

DR SNELL: For the record, |I'm Victor
Snell, AECL. | have a few -- this is going nore or
| ess fromthe sublinme to the nundane. | did have sone
remarks on the research presentation this norning on
ACR, and | think although |I' mvery pl eased to see t hat
NRC is taking a proactive approach on research, |
t hi nk what' s needed nore i s a nore t houghtful and nore
focused approach as to what research on the ACR needs
to be done. And | woul d suggest that there needs to
be about four steps in defining an appropriate
research programon ACR  This is obviously talking
about the U.S., not about Canada.

And as was poi nted out, we've undertaken
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a fairly significant effort with NRC Staff in
fam liarization. And we feel it's inportant to ensure
t hat under st andi ng exi sts before we start gettinginto
alot of fine reviews. Part of the famliarization
has been and will be a series of neetings on al
aspects of the design, which would include the R&D
program And so, to ne then the first step of the
four is that we need to ensure that there's a fairly
sol i d understandi ng of the design, and t he associ at ed
phenonmenol ogy that goes along with it, nuch of which
is conmon to Iight water reactors, and sone of which
isn't.

| would suggest the second step is to
revi ew what we' ve done for the generic CANDU in terns
of R&D and co-devel opnent. W' ve enpl oyed 2,000
people at Chalk River for the | ast 40 years or so on
aver age doi ng R&D i n support of the CANDU product. As
is pointed out, the responsibility for doing that is
t he vendors, and not the regul ators, although the CNSC
does sone fairly nodest R&D as an audit, but nostly
R&Ds, not ACL. So | think this next step has been
done by ourselves, by the Canadian utilities as part
of the CANDU owners group, and by the CNSC as part of
their audit function.

And as part of that, to also go through
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what's planned for the ACR As you nentioned, there
are differences. W do have a evolutionary R&D
program planned for the ACR over the next three or
four years. The director of that programis sitting
inthe front rowthere, Dr. Dave Wen. He is actually
-- his position is in charge of the R& for ACR, so
t he nodel is you take the existing base, and then you
| ook at what's changed, and you meke sure that you' ve
got R&D to cover the changes, so that would be the
second st ep.

| think based on those two steps,
understanding the design and phenonenol ogy, and
under st andi ng what's been done and what's pl anned, it
woul d then be possible for NRCto identify what the
issues are for their regulatory reviewin the US.

Now as M. Fl ack poi nted out, we have been
here before, about seven years ago, and there was a
review done at the tinme by NRC of the CANDU I 1], the
R&D supporting CANDU 111, and | think it's a fairly
good review. Things have changed since then. W' ve
had ei ght years to do a |l ot nore work, sone of that in
response to the comments we got fromNRC on the CANDU
1l review, particularly internms of the rigor of code
validation. So | think based on that information, the

NRC St aff could then foll owissues they wi sh to pursue
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inthe U S., and t hen based on t hat, define a program
So I think, although |'mglad to hear the NRC Staff is
bei ng proactive in sort of grabbing issues, | thinkin
the long run a sort of nore systematic approach woul d
be the right thing to do. That's the end of ny
remarks. Thank you.

CO CHAI RVAN FORD: John, do you want to
comrent ?

MR.  FLACK: well, vyes. Again, as we
stated earlier this norning, we are trying to get out
infront, and we're certainly | ooki ng over t he domai n.
| believe the trips that we'll be making to Chal k
River will go a long way in hel ping us understand
what's all been there, what's all been done. And it
-- you know, when you do research, and | understand
the issue about being structured, and | think it's
i mportant to have focus, understand what work you're
doi ng, and why you're doing it, and where it's | eadi ng
you. But it should also have an el enent to probing
for beyond what's on the tabl e, asking questions. Are
we asking the right questions from a different
perspective? And so having a bit of flexibility there
is inportant to us, and at the same tinme, | think it
pays off in the end, because as we | earn nore, we get

nore confidence in the plant, and I think that hel ps
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t he process.

So although we wll certainly try to
capitalize on nuch as we can, there'll always be this
el ement of questioning, kind of a questioningattitude
as we go through it. But again, it's a newdesignto
us, and we certainly have a | ot of catching up to do.
There's no question about that.

CO CHAI RVAN FORD:  There was sone tal k t he
previous neeting | think, John, about interactions
bet ween the NRC and the regul atory bodi es i n Canada,
to have Lessons Learned, rather simlar to that which
we were just tal king about.

MR. FLACK: That's right.

CO- CHAIRVAN FORD: Is that --

MR, FLACK: Well, that was a trip for us
recently. | was not on that trip personally, but
again, it's to see what has been done, the basis for
deci si ons, and whet her we can use sonme -- revi ew sone
of that material, and to understand it better in
maki ng our own deci sion. So yes, it's certainly
capitalizing on this work, as well.

CO CHAI RVAN FORD:  Any ot her questions?
Dr. Snell, thank you very nmuch i ndeed. Are there any
ot her questions from the general audience on what

we've heard so far? In that case, we're going to
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recess for quarter of an hour. | think that is what
is scheduled at this time, so we'll reconvene at just
after 2:45.

(O f the record 2:38:30 p.m)

CO CHAIRVAN FORD: 1'd like to come back
i nto session. The next presentation is given by NEl,
| ed by Adrian Heyner. The topics are the NEI proposed
newregul atory framewor k, anti ci pat ed newapplications
and current schedules, and NEI's views on expected
research needs and NRC s rol e i n sponsori ng research.
| hope you cane prepared to tal k about all of that.

MR. HEYMER: Well, | came preparedto talk
about sone of that. The slides talk to sone of that.
And | can speak to sonme of that verbally.

CO CHAI RVAN FORD: Fant asti c.

MR. HEYMER: Up here with nme is Gary Vine
fromEPRI, who will be giving the EPRI presentation.

CO- CHAI RMAN FORD:  Ch, so we're conbi ni ng
two?

MR, HEYMER  Yes.

CO CHAl RVAN FORD:  Yes.

MR. HEYMER: Al so Victor Snell, who spoke
a few moments ago, fromAECL; and M ke Corletti, who
is here from Westinghouse on AP1000 on IRIS. So if

you have any questions froma technical issue or of a
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techni cal nature, we'll hand off to these folk here.

CO CHAI RVAN FORD: Okay. Good.

MR.  HEYMER As you said in the
i ntroductory remarks, | amtrying to focus this onthe
new regul atory franmework, where we see t hat goi ng, the
need, sone issues that float out of that, which I
t hink m ght have either need for sone research or
application-specific work to be done at this section,
sone criteria. And |l may talk alittle bit in general
about research needs, where we need to focus our
effort.

| think when you talk about research,
there is research in the industry side of the house.
And that is true for any industry, whether it is oil,

aer ospace, or the nuclear. Then when you get intothe

regul atory as regards NRC s application, | think it
really has to be linked to a specific licensing
regulatory need associated wth a licensing

application or a design approval application or
preapplication.

And that gets usintosort of alittle bit
of a scheduling issue because sonetinmes -- we wi |l get
to that towards the end of the presentation, but |
want to bring it up nowjust to nmake sure that people

realize it. Wen we say it is linked to an
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application, sonmetimes you nmay need to do sone
research or, as Dr. Snell said, famliarization work
ahead of time. | think that what he outlined as his
four-step program is sonmething that we very nuch
support as a definite need.

They obviously see that there is a
prospective market within the United States. And,
therefore, they want to conme along, get a product
approved in the United States. And to do that, they
need to make the NRC nore aware of what that product
is, nmore famliar, so that they can do a proper
review. But alsoindoingthat, |I don't think that we
shoul d | ose sight of the fact, and | amglad to see
the NRC has not, the fact that perhaps sone of these
desi gns or components have been revi ewed and approved
in other countries by other national regulatory
agenci es and t hat we shoul dn't step back and step away
fromthat, we shoul d t ake advant age of those revi ews.

That's not necessarily to say that just
because it is being revi ewed and approved i n France or
Canada that it's automatically approved in the United
States, but | think we can take either credit or at
| east build on sone of the work that has al ready been
done there. So, with that, I wll nove ahead.

| guess when we talk about a new
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regul atory framework, oftenthe questi on cones up "Wy
do we need one?" And when we started to think about
this and discuss it within NEI, we said, "Wy do we
need one?"

Part of the process, the first couple of
neetings that we had is to try and convi nce people
that we actually need a new type of regulatory
framework. And sone of the reasons that we cane up
with-- andthey'relistedindetail, and | don't know
whet her you have seen a copy. If the Committee
hasn't, we can nake themavail able. W can send them
a copy of NEI 02-02.

CO CHAI RVAN FORD: W have that.

MR. HEYMER: Ckay. | just wanted to make
sure before | got too far into this. And we thought
after something |ike 40 years of operating and
regul ati ng commerci al nuclear facilitiesinthe United
St at es, we have an opportunity now perhaps to sit back
and perhaps adjust and inprove the regulatory focus
based on the risk analysis that had been done, the
| PEs, the | PEEEs, and that work, the work that the NRC
has done in reducing risk-informed regul ati ons, new
technical information that has cone, advances in
t echnol ogy or operational feedback.

And when you look at all of these in
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general, we get certainly nore than just a feel that
per haps i n sone cases, one, in fact, today we are safe
and we have a very good safety record, that, in fact,
we coul d i mprove the focus in sone areas and, in fact,
in sone matters where we haven't had a substantia
focus on safety, thereis a safety significance and in
ot her areas where we have thought that equi pnent and
activities are inportant, they aren't perhaps as
important as we first thought. So that's the first
part.

The second part is the regi me that we have
at the nmonment, the process we have at the nonent is
based on |i ght water reactor technol ogy. And, as you
are well aware, in the |l ast fewyears, there has been
agrowi nginterest innon-light water reactor designs.
| think that begs a policy question in itself, do we
have a conpletely separate set of regulations for
those and then another conpletely separate set for
some of the nore advanced regul ation, reactor types
that we have discussed a little bit earlier this
afternoon, and then the |ight water reactor, or do we
try and devel op what we call a technol ogy-neutral
regul at ory approach?

We really cane down on perhaps let's try

and go for a technol ogy-neutral regul atory approach
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And | guess the final thing is that a nunber of people
have said, "Well, the Option 2 and Option 3 activities
are, in fact, introducing risk concepts and risk
i nsights and why can't we use those?" | think, one,
because of what | just spoke about a few nonents ago,
the non-light water reactor issues; and, two, is we
have struggled to change what is in place today
t hr ough change managenent and cul tural issues. And we
are struggling a little bit to nmake the step as
rapidly as we would like to.

Per haps we need to take not necessarily a
clean sheet of paper but build on sone of the
successes of the past and cone up with a new approach
that incorporates what we have got in place today,
which is good, and introduce sone new i deas and new
t hought processes. And perhaps we can get there a
little bit quicker than we can by just doing --

MEMBER WALLI S:  Are you proposi ng t hat NEI
devel op a new franework?

MR. HEYMER  That's what we proposed in
NElI 02-02.

MEMBER WALLI' S:  Yes.

CO- CHAI RVAN  FORD: Could I ask at this
poi nt, has the staff reviewed NEI 02-027?

DR SAVIO W haven't as far as | know.
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Now, it nust be both offices. W haven't done any
formal reviewof it. O course, we do it internally
anongst ourselves. W discuss it anongst oursel ves,
to that extent.

MR. HEYMER: There is an activity goi ng on
called regulatory coherence and convergence. And
there was a neeting a few weeks ago. Another one has
been scheduled for early Decenber, which starts
| ooki ng at sone of these concepts about how to take
what we're trying to do in the risk-infornmed world,
what regul ations we've got in place today, what's
coming along new, and flame them into a single
structure.

Sone of the thoughts and concepts that we
di scussed in the first neeting and | think we have
been discussing in the second neeting from our
perspective are based very nmuch on NEI 02-02.

Back in October 22-23, when we had a
di scussi on at the workshop on non-1ight water reactor
policy issues, which I think was an excellent NRC
wor kshop, by the way, nost of the concepts and the
t houghts that we had that were provided input to the
NRC staff in that workshop were really based on what
is in NEI 02-02.

How we went about devel opi ng that | think
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is worthwhile. W just didn't sit down as a staff
menber of NEI and wite it. W had GE, Westinghouse,
Entergy, wutilities, independent consultants, and
peopl e fromthe codes and standards comunity hel p us
in drafting the outline; Exelon, exanple for the
pebbl e bed. W had CGeneral Atomics for the HT-MVHR
along with Westinghouse, GE, Entergy, Exelon, The
Sout her n Conpany.

We cane up with a docunent that defines
the need that tries to actually define the safety
benefits, outlines what we believe are a set of
princi pl es and acceptance criteria because thereis a
performance-based elenent in this, provides a
regul atory basis and an outline and a framework. And
we went ahead and we drafted a conplete set of
regul ati ons, what we called a new Part 53.

The real purpose of doing that wasn't to
say, "This is what we thi nk everything shoul d be" but
was really to frame and enphasize the policy and
techni cal issues that cane out of these discussions
and as a catalyst to start the di scussion process.

So, really, what we have got in NEI 02-02,
t he proposed rul e | anguage, is really secondary tothe
mai n pur pose of trying to force and focus a di scussi on

on sone of the issues that are enbedded in that
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docunent .

When you read the docunent -- and | know
nore than a few peopl e have -- sone peopl e have said
it's perhaps a thought too far in sone areas. And
that was the intent. The intent was to stretch this
and ask the question, "How far do we want to take
PRA?"; for exanple, "Do we want to put PRA nunbers in
t he regul ati ons?" and those sorts of issues that conme
out, "At the noment, can we get a conmon set of
criteria for all types of regulations?" And the
answer was that we can't.

W still have to do sone work in sone
certain areas. Soit'sreally tostart the di scussion
process. That's why we're sonmewhat pleased to see
that the NRC is noving forward with a set of
di scussi ons, public discussions, on coherence and
convergence on matters that perhaps will help us get
a regulatory framework that is applicable to all
desi gns.

The franework i tsel f has a very strong PRA
enphasi s. W believe that you cone down to two
equi pnent or activity categories: safety-significant
and i ndustrial. W think the equi prent and activities
woul d be categorized using a process based on risk

insights simlar to what we have outlined for Option
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2. That's the inplementation of 10 CFR 50. 69,

ri sk-informng NRC special treatment requirenents.

Naturally there is an i ssue there dealing
with inportance neasures and criteria.

MEMBER WALLI S: W heard t hi s norning that
it my not be so nuch equi prent that determ nes the
PRA but sort of the interaction between systens --

MR HEYMER Right.

MEMBER WALLIS: -- and how well you can
descri be those, which is going to influence how good
your PRAis. So you need sonethi ng about that as wel |
as well as tal king about equipnent.

MR. HEYMER Wl |, equipnent. And | was
t al ki ng about equi pment in the real general terns of
structural systens and conmponents. And that's why I
termed it "equipnment and activities." It's really
structure systens conponents, operational mai ntenance,
and design activities.

| agree with you that it's just not
components. It is equipnment. It is systems. |It's
the way they interact. And it's the way the operator
interacts with the systens. And so there is a human
interface issue there.

And al so, naturally, since there is a

strong PRA enphasis, we believe that you're going to
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need a good-quality PRA to support such neasures.

MEMBER WALLI S: Vi ch includes nodel
uncertainties as well as the active system
reliabilities and things like that.

MR. HEYMER: Yes. And we're going to get
tothat. That is an issue that is open, and we think
that needs sone work. The regulatory programmatic
requirenments woul d only focus on t he
saf ety-significant equi pment | eavi ng t he
bal ance- of - pl ant | i censees, bal ance- of - pl ant processes
dealing with industri al

The way equipnent is designed in
configuration control, we will see perhaps very nuch
of a change the way you design val ves. You woul d
still use codes and standards. So we didn't see that
changi ng very mnuch

The focus is on new plants, but there is
no reason why parts of the regulation couldn't be or
portions of the new part or the set of regulations
couldn't be used by existing plants provided they
satisfy the provisions. And one of those provisions
that we just spoke about, for exanple, would be does
it have a good-quality PRA? And | think that is
i mportant.

VMEMBER WALLI S: Do we know what shoul d be
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in the PRA? For conventional plants, we have a good
i dea of what ought to be in the PRA. Take sone of
t hese new plants. W don't know yet what is areally
good for PRA for a pebble bed reactor.

MR. HEYMER That's a point that was
raised in the workshop that we had back in Cctober
with the NRC And, to be quite frank, | sort of
shouted a little bit because having gone through a
fairly healthy debate for four years on what is a PRA
standard, when soneone suggested we need anot her PRA
standard, | wobbled a bit. But | made some very good
points, that, in fact, the criteria for a PRA that
covers a pebble bed or the high HI-MHR nmay be
different, some of the aspects of that. Now, whether
that is an appendi x to the PRA standard or whether it
is aninplementation guideline, | don't know, but that
needs to be recogni zed.

W nodel ed t he actual franmework on the new
reactor oversight process and the cornerstones in
t here. And we cane up with a list of areas that
enconmpass. And the reason why we based it onthereis
that is a framework that has had a lot of public
debate and di scussion. |It's been generally accepted
as an inprovenent and a way to go. And it's the way

we' re performng inspections.
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So one way is to get the regulations in
line with the inspection framework, if you like, and
t he oversi ght framework. We think that would help the
coherence. And it also sort of puts things in --
si nce we have been tal ki ng about these i ssues in these
boxes for a nunber of years now, | think it is a
little easier for people to understand. The issues
that | spoke about that need further work, be it from
actual research or developnent, is in the area of
mtigation, functional barriers to radionuclide
rel ease, which is the area of contai nment performance
and defense-in-depth. The framework al so obvi ously
covers design, operational, and sone adm nistrative
el ement s.

| want to take a few nonents not to sort
of drag you through step by step on what's in NE
02-02 but cone up with some of the areas |Iike
mtigation

VMEMBER LEI TCH: Could you talk about
ener gency preparedness there for just a second?

MR. HEYMER: Yes, certainly.

VMEMBER LEI TCH: It |ooks as though the
secti on on emergency preparedness, there are a nunber
of actions that are based on the core danmage

frequency. Wuld it be your intention, then, to
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el i m nate those things which nowdrive one to certain
energency actions that are of no direct |inkage with
core damage frequently, | mean, |ike storns, security
events, fires, where there is no clear relationship
bet ween those particul ar events and the core damage
frequency or would sonme of those determnistic
criteria still remain in your vision of this thing?

MR. HEYMER | think there woul d be sone
determnistic criteria as regards when should one
t hi ng about taki ng addi tional action, either toinform
the local community or take action within your own
site boundary; for exanple, if you have got a
hurricane com ng through, securing |oose equipnent,
maki ng sure that, as nuch as possi ble, nothing canfly
around.

MEMBER LEI TCH: " m not talking about
preparation procedures. |'mtalking about decl aring
an unusual event, for exanple, based on a hurricane.

MR. HEYMER: Yes. | think those would
still be in place.

MEMBER LEI TCH:  Ckay.

MR. HEYMER. W sawit very nmuch al ong t he
i nes of going down the path that perhaps Part 72 or
in the decommi ssioning world, where the extent, the

| evel of detail in the energency plan would be

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

234

conmensurate with what the risk is to the public, and
sort of be like a graded approach. So energency
preparedness is still there. It's still retained.
But how far you take that depends upon t he desi gn and
what is the risk to the public.

Now, some of the itenms which you nmenti oned
which are nore deterministic I think would still be
put in place just as a contingency neasure bringing
people just to a higher state of readiness.

MEMBER LEI TCH: Okay. Good. | just use
that as an exanple to try to understand where you are
headi ng. Thanks.

MR. HEYMER On mtigation, -- and I'l]|
explain some of these acronyns here -- designed to
shorten the initiating events that say anticipated
operational occurrences. And PDBEs are plant design
basis events which are fundanentally the internal
events. Pl ant protected events are the external
events.

VWhat we tried to dois we split theminto
two groups there, mainly because the external events
-- and in that, we included fires. And | wll talk
about sonme of our thoughts on fires in a nonent. You
have equi pment, and you have events t hat are caused by

plant transients and plant activities. And then you
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have a series of events where, if you like, you
protect the equi pment fromwhat is going on, like a
hurricane, an earthquake, a tornado, et cetera. And
so we kept themin two separate categories.

| guess fromour perspective, the external
events, we see them at the nonent still being nore
determ ni stically defined, as opposed to the internal
events, which are nore frequency and PRA-based.

| think the rationale behind that was
really that we have got a pretty good handle on
i nternal events. W have only just started to do sone
wor k i n devel opi ng st andards on external events. And
there are sone areas where perhaps do we really need
a PRAin sone areas, like fire, where if you | ook at
a new desi gn, you should be able to just about design
out the risks fromfire by having rigid separation
So that's why we canme up with those two areas.

For |ight water reactors, we al ready have

core damage frequency less than 10 Mean | arge
rel ease frequency -- and that's not a typo, | didn't
m ss out "early"; that is "large release" -- is |less
t han 10°.

We know what those are, but then when you
get into the non-light water reactor category, what

are the equivalent neasures? There are no real
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equi val ent neasures at the present tinme that have been
suggested to us and we t hink may need to be devel oped
based on the application or the interactions on
speci fic design approvals or perhaps just grouping
types of reactors together. But that is an area where
wor k needs to be done, and | think it really needs to
stem from what is the surrogate safety goal for a
non-1ight water reactor.

MEMBER WALLI S: Wiy should it be any
different fromthe LWR?

MR. HEYMER: Because the nechanism you
m ght get a |arge rel ease, but you m ght not have a
core danage event in sonme designs because you have
radi oactive material or contam nation around the
system \Wat gets you is rel ease the contam nation,
rather than what we traditionally know is the core
damage frequency.

MEMBER ROSEN: You know, Adrian, the
Conmi ssi on has expressed its expectation that future
reactors will be safer than the current set. And,
yet, those nunbers | ook very fam liar to me as nunbers
that we have kind of used as surrogates for the
current set. So are you just -- well, let me ask you.
How di d you conme to those nunbers? Did you consider

t he Commi ssion's expectations?

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

237
MR HEYMER: Yes, we did. W had a

di scussi on about that, and we went back to the events
t hat took place when we were devel opi ng the design
certifications for the ABWor AP600 and the system
80-plus, the three ALWR certifications.

The Comm ssion statenments were in place
t hen, and there was a | ot of di scussion at the tinme of
shoul d the regul ations reflect an enhanced | evel of
safety? The answer cane back as no.

The Comm ssion expects and the industry
went forward and devel oped engi neeri ng speci fications
for designs, which provided an increased |evel of
safety; infact, reduced the core damage frequency and
t he rel ease frequency there by an order of magnitude,
| believe, Gary. And that's what we put in the
engi neering specifications.

What the industry said to the Comn ssion
is "W will neet those, but there is no need to
regul ate to thembecause we are safety today. What we
are tal king about is adequate protection. And today
these nunbers for light water reactors provide an
adequate |evel of protection. W will design the
pl ants and operate the plants to a |ower |evel and
subsequently have i ncreased margin that way. So there

wi Il be increased operational margin, but thereis no
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need to regulate to those." And that is the way we
achi eve a higher, if youlike, | evel of safety and the
Conmi ssion's objection is attained.

We went forward in those di scussions. And
at the end of the day, those redesigns have been
certified and are safer than the existing fleet. |If
you | ook at the core damage frequency, if you | ook at
sonme of the conponents and design criteria that were
inthere today for the AP600, the ABWR, they are nore
stringent than what we have got today, but they are
still regulated to the sane |evel.

Does that hel p answer the question?

MEMBER WALLI S: Yes, thank you.

MEMBER SHACK: This notion that you are
restricting these events to the design basis events,
it sort of indicates that as long as | keep ny
frequency of PTS, for exanple, less than 107,
woul dn't have to include that. Right?

MR. HEYMER: Well, what | m ssed off here
there's afourth area, whichis emergency preparedness
basi s events, whichis, if youlike, the beyond design
basi s events, which woul d be what we saidis 10° 10
frequency event. And you have to anal yze for those to
be sure you net the | arge rel ease frequency, but from

a pure design basis as we knowit today, you woul dn't
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have to design to those. So you didn't get core
damage. So that's --

MEMBER SHACK: | was also interested in
your coment that it would design fire out soit would
have negligi bl e contributionto CDF. That sounds |ike
fanobus | ast words to ne.

MR. HEYMER: Yes. Were | amcomng from
there is that when we built the colum plants and you
go into certain plants, you go into the cable
spreadi ng room everything conmes together. But if you
| ook at the designs that we tried to do in the ABWR
and | think we should focus on it, we get hard
separation between divisions. So you do have the
three AFR barri er between divisions. And | think that
is what we should strive for.

Now, whether we can get there or not, |
don't know, but it sort of begs a question, do we need
a very detailed fire PRA to address that issue when
per haps --

MEMBER SHACK: Then | don't see very nany

strong determnisticrequirenents for fireeither, you

know, | shall have a plan.
MR.  HEYMER That is from a fire
protection perspective. That's assuming that the

desi gn and t he desi gn approval are taking care of the
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separation and the fire --

MEMBER SHACK: GCh, | see. That's taken
care of in the design approval

MR HEYMER Right.

MEMBER SHACK: But what woul d | use for ny
criteria for design approval, then?

MR. HEYMER. Well, can you have afire, at
|l east, to a core damage event and then have sone
probability nunbers around that so it's a --

MEMBER SHACK: Should those design
criteriabebuilt intothese regul atory requirements?

MR. HEYMER: We t hi nk our thought process
i s you have a hi gh set of requirenments and performance
criteria that you have to neet. And then under that,
each specific design, specific criteria, that you're
tal ki ng about, such as what you' ve got in perhaps the
general designcriteriatoday, would be put inthe reg
gui des and review plans, standard review plans. So
that's where the detail should be.

Now, that's a legal and l|icensing issue
t hat needs to be exam ned, but we think if you | ook at
what we have done under the maintenance rule and if
you | ook at Appendix B, it depends on who you talk to
on Appendix B, but if you certainly | ook at the

mai nt enance rul e, that is a very high-Ievel
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regulation. And, yet, there have been a nunber of
viol ations issued agai nst that regul ation.

If you |ook at Appendix B, sone people
thinkit's high-level. Andit, infact, reflects what
is a good industrial program But there have been
nunerous viol ations cited agai nst Appendi x B.

So we think it can work. The process is
t here. | think that is one of the things that is
going to roll out in the discussion process that we
have. You make a good point.

MEMBER SHACK: | am also interested in
your conment that per haps we don't under st and ext er nal
events and fire well enough to put themin the PRA but
we are going to have a PRA for a plant we have never
built.

MR. HEYMER: \What | nmeant by that was if
you take fire and you take external events, there is
a way that is out there today for determ ni ng what the
extent of that event would be. W say that perhaps we
should still use that event at the nonent, until we
get a better understandi ng of what goes into a seism¢c
or a | ow power shutdown-type PRA or a fire PRA

Now, once we' ve got a better understandi ng
of that, I think we will be in a better position to

answer that question.
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MEMBER SHACK: \Where was that covered in

the framework? That's just sort of this protection
agai nst natural phenonmena?

MR. HEYMER  Yes, which is very simlar
| anguage to what | believe you got in the GDCs that
are com ng.

MEMBER SHACK: Yes. A lot of this you
sort of built part of the GCs into here, instead of
as a separate --

MR HEYMER:  Appendi x. Okay. The next
topic, which always gets a certain anount of
di scussion, we call it barriers to radionuclide
rel ease. QO her people call it contai nnment.

There is an i ssue out there today that we
di scussed in OCctober <called containnment versus
confi nenent. In our mnd, it is having sufficient
barriers in place to protect the public froma rel ease
of radi onuclides that coul d endanger the public. And
so we have switched it around and made it a functi onal
requirenment.

And in doing that, we nentioned the
frequency of a large rel ease and we said what a | arge
rel ease is there. W have attenpted to produce a
definition for that. That includes early and |ate

because sonme of the rel eases and threats to the public
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fromthe non-1ight water reactor designs cone | ater on
in the cycle.

So there is an issue there dealing with
| ate containment or what we would call now late
containnent failure or a late release. That is
something | think we need to work on on what are the
nmet hodol ogi es for determ ning that, but it isno-- it
doesn't say "containment." And the reason why we
stayed away from containnent is because we were

concerned that if you say "contai nnent," that nmeans a
three-foot reinforced concrete wall. And what we are
tal ki ng about is making sure the radionuclides stay
where they are or don't get out and threaten the
publi c.

So that's why we worded it in that way,
but I think there is an issue dealing with half the
net hodol ogi es for dealing with a | arge rel ease. And
that is a release within 24 hours or a rel ease | ater
t han 24 hours dependi ng upon the design.

MEMBER RANSOM Wul d you consider the
threat of terrorist activities as a part of that?

MR  HEYMER: W wote the docunent,
really, in the latter stages of l|last year and the

early part of this year. At that tine, there was

still alot of discussion on safeguards and security.
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And there still is.

| think if we were to ook at it today,
|"m not sure that we could cone to any different
concl usion. The conclusion that we have reached is
that the docunent would need to be anended once we
have reached a better understanding on what we are
going to do as regards security. And there's a nunber
of measures and t hought processes out there that have
a W de spectrum

That is an open issue. We didn't get into
it because it's fluid. It's still fluid and probably
will remain so for sone tine.

MEMBER SHACK: Now, could I build an LWR
W thout a containment if ny COF is 5 tinmes 10 '?

MR. HEYMER. Onh, the |l arge rel ease, yes.
| f your | arge rel ease and you' ve got a hi gh confi dence
inthat nunber, | would say could you buildit wthout
t he contai nnent that we know today, the answer woul d
be yes, but you would still need barriers of sone
sort, | think, | nean, obviously one that is around
t he cl addi ng and you have a reactor cool i ng systemand
t hen goi ng on out.

But if you had an increased confidence in
t he f uel - manuf act uri ng process and t he cl addi ng and i n

the retention wthin reactor coolant pressure
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boundari es for sone reason, perhaps you've got a new
type of design that was built or whatever. And you
coul d make a case. | think you could cone in and nmake
the case. |I'mnot going to say it is going to be an
easy case at the nonent, but | think you could nake
t he case.

| think those are sone of the issues that
we are tal ki ng about and wor ki ng t hrough that canme up
in the pebble bed. And that was sort of the
i cebreaker. | think that is what we have got to | ook
at, is what is the risk to the public and how
confident are we about that. That |eads us into
def ense-in-depth and the processes that --

MEMBER WALLIS: It's not just pebbl e bed.
| think that AP1000 mi ght not need a containnent if
you just sinply go on CDF.

MEMBER SHACK: | don't know that that is
what | had in m nd.

MEMBER WALLI'S:  Are you proposi ng that or
is that --

MR HEYMER. As | said, if you can nake
t he case that --

MEMBER WALLI'S: |'mnot maki ng the case.
Sonebody i s.

MR HEYMER: |If a vendor cones in with a
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design to the NRC and presents it and nakes the case
to the NRC that they believe or they say, "Based on
t hese reasons, A, B, C, and these design attri butes,
that there would be a very | ow probability of a large

rel ease, late or early,” and we have to defi ne what we

mean by "late,” and what that neans, then | woul d say
yes.

MEMBER ROSEN:  You just have a great big
tank of water up on a steel structure.

MR. CORLETTI: Speaking for Westinghouse,
at this point intime, we are not proposing to go in
t he contai nment for AP1000. But | thi nk we woul d have
to think of a different way of dealing wth
cont ai nnment s. | think that is not a good exanple

t here, but --

MR, HEYMER: | neanit isreally retention

of the radionuclides. That's what we're talking
about. | don't think anyone has proposed that at the
noment .

Yes?

DR, SNELL: |"m saying this not as an

endorsenent but just as a matter of information. The
Russi ans had a heating reactor design. It's very | ow
pressure. This is a double pressure vessel. | think

t hey made a very convinci ng case you coul dn't uncover
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t he core because of the two vessels. You couldn't
really tell both of them

There are designs out there that have
tried to explore this concept.

MEMBER SHACK: | mght buy it if the
nunber were sonmething other than 10° you know, if
you told nme the probability of a |large early rel ease
was 10°°.

MEMBER SI EBER: | think you woul d have a
better chance of making your case.

MEMBER ROSEN: The trouble with 10° is |
can't believe nunbers that small.

MEMBER SHACK: Then you have a different
probl em

MEMBER SI EBER: | guess theregulationsin
ny mnd enconpass two things. One of them is
engi neering principles, including probablistic. The
other thingis the politics of regulating an i ndustry
in the interest of the public. The Conm ssion wll
deci de based on everything they know what they wl|
all ow and what they will not.

MR. HEYMER: Yes. And what we are getting
into at the nonent will expand on that discussion
where we tal k about uncertainties and what we really

mean by 10°°.
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Def ense-i n-depth. W believeit shoul d be

defi ned sonewhere, preferably in the regulation. At
t he moment when you tal k about defense-in-depth, it
depends on who you talk to. You get a different
story.

W believe, and |I think the next graph
shows it. It is like a progranmatic process that you
buil d on and take into account probablistic insights
and uncertainties and also apply determnistic and
desi gn and operational features that conpensate, in
part, through events that have a hi gh uncertainty and
signi ficant consequences.

What we have tried to do here is devel op
a process, aflowhart. Thisisalittle bit conpl ex,
| think, but perhaps for a high-level discussion
What it shows here is you devel op the design, you do
a PRA and you determne what are the key
uncertainties and then say, "Are those uncertainties
accept abl e or unacceptabl e?" That's where we need to
do sone wor k and work needs to be done, be it research
or further devel opnent work by us at NEI

| think the end story is if we want to
make this happen as it is shown on here, we have to
sell it tothe NRC. So | think they are going to have

to at | east have their owns vi ews and opi ni ons of what
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that isif they actually buy into something like this.

VWhat are those uncertainties, and what is
an accept abl e and an unaccept abl e uncertainty? If you
cone out wth no, you then say you can apply
addi ti onal risk managenent activity, |ike perhaps we
have an (a)(4) dinensions rule.

We can i ncrease t he per f or mance
noni tori ng, what you are nonitoring, andthe frequency
of nonitoring. You can actually adjust the design and
add perhaps safety margin. You can add additiona
systemas regards redundancy and diversity or you can
do additional testing and analysis to reduce the
uncertainty.

| f you do all of that and you' ve still got
unaccept abl e uncertainties, you go back and tweak t he
desi gn sone nore and repeat the process. That is how
we saw it comng out. And that we felt incorporates
probablistic approach as well as keeping that some
nore of a determnistic defense-in-depth.

It comes down to how do you define key
uncertainties, and that is probably not as difficult
as when is an uncertainty acceptable.

MEMBER WALLI S: W need neasurenent. You
need nmeasures of these uncertainties. To do testing,

you need to have sone idea of how nmuch uncertainty
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t hat has renoved in sone quantitative way. You need
to have safety margin defined in ternms of

uncertainties. Soit all has totie together in some

MR. HEYMER  That's right.

MEMBER WALLI'S: -- | ogical way which can
be conmputed and people will agree to.

MR HEYMER  That's right.

MEMBER SHACK: You al so have to have faith
that you can identify --

MEMBER WALLIS: Faith is not part of this.
Faith is not --

MR. HEYMER:  You have to have neasures
t hat both sides agree that howyou i dentify the key --

MEMBER SHACK: My favorite exanple for
this week is el ectrom gration is a damagi ng nechani sm
for instrumentation and control in nuclear reactors.
Until it happened, how nany people would have
anticipated it in the design?

MR HEYMER  Yes. Anyway --

MEMBER ROSEN: My favorite exanpl e i s when
you get done with defining parameter uncertainty and
all the other kinds of wuncertainties that you can
define and work on, you may say, "Well, I've got all

the uncertainties now. 1, therefore, don't need any
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def ense-i n-dept h except for one problem™ You've got
nodel uncertainty, whichincludes that which you don't
know.

So you cannot reduce that which you don't
know by knowi ng it because once you know it, you're
back to a smaller set of things you don't know. So
you wi Il always have the unknowabl e or unknown, and
you need sone defense-in-depth for that.

MEMBER S| EBER:  Unfortunately, you don't
know what you don't know.

MEMBER ROSEN: Yes. That's the real tough
part. You have to take it as a matter of faith that
t here are sonme things we don't know. Now, | know t hat
is not true with you, but for nyself and ot her nenbers
of the panel, | think there are things | don't know

When you are done wi th t he desi gn process,
you are really in that spot all of the tinme. You
t hi nk you' ve got it, but you' ve got to believe if you
are an experienced designer that there is stuff you
don't know.

MR. HEYMER. We're inthat position today.

MEMBER ROSEN:. That's right. That's why
we have defense-in-depth.

MR. HEYMER And this is perhaps anot her

way of saying this is how we are going to add
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additional features in somewhat perhaps a neasured
process or see if we can do it.

And so that's why | put it out here today
because | do think it is an area. |If we go down this
path, this is something that we need to focus on to
see if we can get there.

MEMBER SI EBER:  Unfortunately, the process
that is described in that chart deals with things you
do know. And so you go and do a risk anal ysis and say
part of the uncertainties are acceptable, which
presunes that you know what the constituents of those
uncertainties are, you say, "l need" this or that.

But if it's really true, which I believe
that it is, youreally don't knowwhat you don't know,
whet her it's nodel uncertainty or what phenonena t ake
pl ace or failure frequenci es or whatever aspect it is.

Def ense-i n-dept h becones an add-on that says, "Okay.

Regardl ess of what | don't know and what | haven't
dealt with, I've got this extra | ayer of protection.”
That's where it started out. |'mnot sure

you can just legislate it away on the basis of a risk
anal ysi s.
MR. HEYMER. Well, anyway, it's an idea.
MEMBER S| EBER: Okay. We'll nove on,

t hen.
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MR. HEYMER  Sone exanples of what you

probably if you read t he docunent don't see, you don't
see an equi val ent of 50.49 or 50, 46 because what we're
saying is that if you produce a design that neets
certain core damage criteria or other criteria as
determ ned by the |ight water reactor and underneath
that is a series of requirenents, "Well, this piece of
equi pnent or these systens have to operate in this
environnent,"” there is a design specification for
that. There is an engi neering specificationfor that.
And you have to go out and procure it and provi de sone
evi dence that that equipnment is going to function in
that environnent just as if you're in a North Sea oil
rigout inthe fortes field and you want to anchor it,
you're going to do sone testing on the anchoring.

MEMBER SHACK: Yes, but the question is
who is going to set those requirenents? 1Is it going
to be the vendor, the designer, or is it going to be
t he regul ator?

MR. HEYMER: W see that those
requirements will be initially set by the designer,
presented to the regul ator, brand newtype of design,
for exanple. And then the regul ator woul d i ncor porate
t hose and say whet her or not they agreed with themor

not and devel op a standard review plan. And in that,
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that is where those requirements wll be. And
subsequent designs of that type woul d have to satisfy
t hose.

MEMBER SHACK: But hi s acceptancecriteria
for judgi ng whet her those criteria were acceptabl e or
not woul d be done on an ad hoc basis?

MR. HEYMER | wouldn't say it is an ad
hoc basis. There would be a engineering basis to it
t hat woul d be either developed I would think by the
desi gner and verified and approved by the regul ator.

MEMBER SHACK: | guess | amstill with the
basis for the regulator to verify and approve them
Wul d it be his engineering judgnment? They were good
enough?

MR. HEYMER: Today t here are dat abases out
there which regards what material. It wthstands
certain tenperatures, certain environnents. And that
is what both the designer and | would assune the
regul ator woul d use.

So it's a simlar process today, but we
don't be specific in the regulation. We keep the
regulation at a high |evel. We keep the detailed
requirements down in the regulator, if you Ilike.

And you can still draw the string from

wel |, you haven't net this part, you' re not mneeting
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this part in the reg guide. Therefore, by inference,
you are not nmeeting the regulation. And that has been
done on nunerous occasions in the past.

On codes and standards, that is an area
where | think you have spoken a little bit earlier
today. You won't see an equi val ent regul ati on t o what
is in 50.55(a) today. However, we think that the
appl i cati on woul d have the i sting of applicabl e codes
and standards that the desi gn was designed to or that
you're going to operate to. That would be put in the
FSAR. And t he approval process for the design or the
i cense, the FSARwoul d refl ect those. And they woul d
be controlled through 50.59.

So 50.55(a) would become a much nore
stream i ned, specific requirenent than it is today.
You try and read it today, and it's 15 pages. And
it's very convol uted. W think that could be
sinplified. But the details would be put in the FSAR
and that is the place to control them

That needs a certai n anount of adj ust nent,
both in the NRC and in the codes and standards
comuni ty.

MEMBER SIEBER: | presune, then, that if
t he ASME or whatever identified a new problemand a

sol ution and anended the code, it would no | onger be
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a nechanism for the staff to inpose that new
requirement on a licensee as they are now under
updat es t hrough 50.55(a).

MR. HEYMER: We woul d see t hat perhaps t he
| anguage i n 50.55, what would be 50.55(a) in the new
process or whatever it is, 53 sonmet hing, woul d have in
there sonething that says that the |icensee would
update in accordance wth the co-committee
recommendat i ons.

| nean, | think that is how that can be
handl ed. Today if something newis identified and it
is a safety issue, the NRC can take the necessary
action to --

MEMBER SI EBER.  CQutside of 50.55(a)?

MR. HEYMER: Qutside of 50.55(a), to
i npose that. We are | ooking at that now, that whole
process, in codes and standards totry and sinplify it
somewhat, certainly as regards codes cases and then
stepping on. And this was just taking a nuch bigger
st ep.

MEMBER SIEBER: | think it is worthwhile
to sinplify, but | feel uneasy about elimnating a
requirement to update when it's necessary.

MR. HEYMER. Well, when it is necessary,

you have al ready got that ability with the regul ati ons
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today to say if you need to update this as a safety
i ssue, if you are tal king about |i ke aten-year update
to the codes, is that --

MEMBER S| EBER:  Yes, which would refl ect
new i nspection techni ques and procedures and things
i ke that, which you would not call a safety issue.

MR. HEYMER  No, but, on the other hand,
that could be witteninto either the FSARor into the
regul ations itself as a general statenent, rather than
going as we do today every time that you want to go
and i ncorporate the | atest revisions to the code. You
have to go through a rulemaking to put it into
50. 55(a) .

MEMBER SI EBER:  That is conplex. On the
other hand, that is a detail that is probably not
worth discussing in a general discussion |ike that.

MR. HEYMER: Well, | think you' ve got a --

MEMBER SI EBER:  You get ny feeling.

MR. HEYMER: Yes. And that's why we
believe that there is a process in place. W're not
saying that codes and standards are not inportant.
And i f there are new neasures and new t echni ques t hat
come al ong, that should be incorporated.

VEMBER S| EBER: Bef ore t he NRC cane al ong,

somebody built buil di ngs and bridges and al |l ki nds of
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t hings that stood the test of tinme nost of the tine.
So the codes | think are very inportant.

MR. HEYMER: Yes. And we woul d agree with
you.

MEMBER SI EBER:  Mbvi ng on.

MR. HEYMER. As we nove, this part isn't
in the NEI 02-02, but it does flow out of the |ast
di scussion aspect. | thinkit is an area where we are
drifting into this where perhaps research needs to at
| east get involved or be aware of what is going on.

As we go to a new gl obal nmarketpl ace,
there are different designs being perforned in
different countries, different nucl ear designs. And
t hey have been approved by di fferent non-U. S. nati onal
nucl ear regul atory agenci es.

As we have seen with the reactor vessel
head, the problens that Virginia Power went through
trying to do a full-scale reconciliation analysis
bet ween t he French code and the American code so that
they could use the head, | think begins to identify
this.

And now we have, for exanple, inthe table
here, AECL. W have Framatone with t heir designs that
they wi sh to come and have approved. And, as | spoke

before | started the di scussion today, | think we need
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to have a nechanismin place by which we can assess
t hose codes, not necessarily take it as a rubber stanp
but take advantages of those reviews that have been
done and apply them

| al so think there needs to be reciprocity
going the other way. And | think that nay be an i ssue
that needs to be resolved. And it could be harder.
| think going to what | said before, the NRC revi ew
shoul d take into consideration informtion made by
ot her foreign national regul atory agencies.

A nunber of people spoke and said they
need to have harnonization on a global between
national regul atory agencies so that a designthat is
approved i n France or Canada i s automati cal |y approved
inthe United States. | think that is a very | ong way
of f.

It's a nice thought, but | think that is
secondary to sorting out the technical issues. And |
think that is a challenge in itself before we even
begin to start thinking about the |last nmajor bullet on
that slide. | think it is a noble goal, but | think
we are going to struggle getting the technica
under standi ngs in place. And there are |legal and
ot her issues associated with such a reciprocity of

react or designs.
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| have spoken as | have gone t hrough t hi s,
and | just tried to do a sunmary slide here alittle
bit of some of the issues that have beenidentifiedin
t he devel opnent and i mpl enent ati on of a
t echnol ogy-neutral set of NRC requirenents.

We spoke about uncertainties. W have
spoken about the nmetrics and performance criteria. W
have spoken about containment, early and late
radi onucl i de rel ease. The issue on codes and
standards, | think we are on the sane page. It just
may have cone across that we are not, but | think we
are definitely very nmuch on the sanme page there in
that regard. So | think there are areas that either
research needs to be done or that needs to be a cl ose
rel ati onshi p between the potential applicant and the
NRC.

I n previous discussions this afternoon,
you have heard about, for exanple, material issues.
There are operational issues. There are system
interaction issues. And you are going to hear a
little bit nore about that in a mnute as regards the
| RIS design.

There are matters that EPRI interacts on
a regular basis with the NRC research to tal k about

research that will benefit both sides, both the NRC
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and the industry. But | think the fundanental
underlying theme here is that the scope of research
from an NRC perspective should be defined by market
interest and issues raised in the preapplication
process.

| think we need to do sonething in the
area of foreign codes and standards, nainly because a
nunber of major conponents are now nanufactured
outside of the US. There is not that capability
within this country. | think we have already got a
reasonabl e handle on that, but | think we need to
t hi nk about inproving that process.

What | would like to do is to take --

CO CHAI RVAN FORD: Bef ore you get of f that
one, Adrian, maybe you weren't here when we had the
di scussion this norning about regulate as you go.
Maybe you were here.

That last bullet, last nedia bullet,
indicates that, really, the amount of research you do
at any one period of tinme is defined by nmarket
i nterests. In other words, it is a large narket
i nterest of putting a particul ar design, |argedriver,
particul ar design, on the grid. Then we go for it.
And then we regulate if there are problens

subsequently. |Is that what you are advocating t here?
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MR HEYMER: | didn't quite follow the

last bit. Soneone cones in with --

CO CHAl RVAN FORD:  Someone cones al ong.
W will say Design X, rather than a specific design
Design X cones along. There is a buyer for it. They
want to get it onto the grid at PDQ i.e, there's a
mar ket interest. So you forego doing the necessary
research to define the safety inpact, et cetera, et
cetera, and you shove it onto the grid.

Then you find something wong. Then you
do the research; i.e., the operational feedback. And
then you regulate it; i.e., you regulate as you go.

That's what | read into that |ast nedia
bullet. | hope it's not right.

MR, HEYMER:. No, it's not right.

CO- CHAI RVAN FORD:  Good.

MR. HEYMER. No. What | nmean by that is
| see as regards NRC research, there are four areas.
There are energing issues, such as material issues
that we have got at the nonent, vessel heads and
cracks in pipes and perhaps aging mnechanisnms, et
cetera. That's energing issues, and that deals with
the existing fleet. Really, | would say that is
nunber one.

Then you have got issues that are
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associ ated perhaps with direct |icensing applications
of "I want to operate" |icense applications.

Then you have issues dealing with an
application for a design approval or design
certification, but hopefully before you got to that
stage, there had been issues identified in the
preapplication on what | think is also in like the
pre-pre or the famliarization in that soneone, for
exanple, as Dr. Snell said, conmes in. | believe they
have a market in the United States. They have sone
utility interest. They have some utility advisers
there working with them

And they say, "W are going to be com ng
in ayear, two years with a preapplication. This is
a brand new design. W would like to get the NRC up
to speed and a better understanding of the design.
And we are going to be doi ng sonme testing so that when
we present the results of that test, those tests, and
pl ease conme and witness those tests, then you get a
better understanding of it. And then if you need to
do nore confirmatory research or nore work" --

CO CHAI RVAN FORD: | understand. And for
t he evol uti onary and advanced | i ght water reactors or
the reactors like the ACR700, there mght be sone

things we don't wunderstand, but you have got
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experience already. That | don't have any problem
with. 1It's nore the gas-cool ed reactors where there
are some serious question marks on the core
neutronics, a whole series of things, for which we
don't have a bi g database.

There you m ght be tal king five, six years
to get that research. So what would you advocate?
Whul d you advocate waiting to get that data before you
start to get into any serious application situation?
Qoviously not. Wat woul d you --

MR. HEYMER: | think you go back and say
what happens in other areas, where we have run into
t hat problembefore or that i ssue before. You go back
to when we first started building reactors in this
country. Did we just go and slamthemon the grid?
W didn't.

CO CHAl RVAN FORD:  No.

MR. HEYMER  There was research. There
was sonme testing. And then --

CO CHAI RVAN FORD: A coupl e of big safety
mar gi ns.

MR. HEYMER: Yes. And there was a couple
of research or prototypes devel oped. And whether or
not you buil d those prototypes sonewhere and put them

on the grid, you still would have sonme formof safety
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mechanismthere. So it's a small step as you go.

| also think you can take advantage of
what has gone on el sewhere in the world on sonme of
t hese desi gns and i ncorporate that i nto your research.
But | don't think, as you said, |'ve got this urgent
need i f somebody wants to put -- |'ve just got to put
it out there. And I'mgoing to regulate as you go.

| don't think the public is going to buy
that, and | don't think you would last very long in
t he business community if you went that way because
you only have to see a mnd of wobble on the plan to
cause a fluctuation in the busi ness aspects of a pl an.
So that is the way we see it going.

MR. VI NE: Adrian, let nme just add to
that. | can't inagine an owner operator or |icensee
having any |ess concern than the staff would have
about taking an approach where you aren't just as
assured as the staff is that that design is safe and
shoul d be oper at ed.

When we t al k about market interest, we are
really trying to talk about answering questions
associated with the allocation of staff resources,
time, research dollars, and so forth, and that the
mar ket i nterest ought to gui de the research all ocati on

and prioritization process but not to go down that
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pat h you just descri bed.

MEMBER WALLI S: If your judgment was
exactly the sane as the staff, we mght not need a
staff at all.

MR. VINE: There are checks and bal ances
there that are of val ue.

MR HEYMER:  Yes, there are checks and
bal ances. And | think what you have said is --

MR VINE: Qur interests are the sane.

MR. HEYMER: -- a good |l ead-in, Dr. Ford,
to the slide that Westinghouse asked us to talk a
little bit about. And that is why Mke Coletti is
her e.

IRIS is an integrated design, as you
probably well know, but there are sone unique
features, helical steamgenerators and what do we do
about those. | think -- correct me if I am wrong,
M ke -- Westinghousewithits international consortium
has got a testing programgoing. | believe they are
maki ng the NRC aware of that testing.

Here i s a pl ace where they are goi ng they
are trying to devel op, but they made a stat enment that
they see themconming in for a design certification |
believe inthe 2006 tinme frame. And they believe that

there is a market there.
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So this is sort of their way of going
about this, taking these small steps at a tinme. And
this is where they see that there needs to be sone
research done and that they want to make sure that the
NRC is up to speed in this area.

Now, perhaps when the NRC reviews this
work or other work, they may have sone questions or
may want to do sone additional studies. And that is
part of the to and the fro of the understandi ng of the
design and the interactions.

MR. ORLANI: Yes. |f | can add son®t hing,
t hat was supposed to be just a list of exanples of --
oh, sorry. Luca Olani fromWstinghouse onthe IRI'S
proj ect . That was just supposed to be a list of
exanpl es of separate ethic and integral ethic tests.

Actual Iy, our approach is, first of all,
Westi nghouse's position is that we don't want
activities to overlap on AP1000 and on IRIS. So the
schedul e for therecertificationon I RISw Il strictly
depend on when it is conpleted for AP1000.

Fromt he poi nt of viewof testing, what we
actually are going to do right nowis to provide in
the next few nonths -- we have started a first phase
i nour preapplication, providethe NRCw th sufficient

docunents to understand the plans and understand our
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position and especially our phenomena i dentification
and ranking table. After that, we will propose a test
programdifferently from other reactors.

Well, there are probably nore issues
beyond the fact that it is a newer and younger design,
but what we will actually want to do is discuss the
testing programw th the NRC before actually starting
the testing programand selecting the facility.

So we will actually take those, these
years, to actually fromour point of viewinprove the
way of interacting fromthe NRCfromthe point of view
of testing.

CO CHAI RVAN FORD: Do | al so understand
that there is a certain neasure here of doing your
PIRT based on risk? |Is that not a possible way of
doing it, taking the argunent that if theriskis |ow,
my potential risk in terms of not wunderstanding
thermal hydraulic behavior with a helical steam
generator, | needn't put toit nowbecause the risk of
nmy bei ng uncertain about the outconme of that was | ow.
Is that a possible way of --

MR. CORLETTI: Luca, do you want to handl e
this as far as the PIRT?

MR. ORLANI: Probably for the PIRT I can

say sonmething, but | think that is the exact
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definition of the PIRT. The PIRT is a phenonena

identification and ranking. It is done essentially
for transience events. Those are sel ected.

Wll, in the case of IRIS since we are
doing it with a standard |i censing approach using the
same nethodologies wused for other light water
reactors, the purpose of a PIRT is exactly identifying
what are the phenonmena that are nore inportant in the
anal yses and i n the out cone of a transient, rank those
and naturally accepting larger uncertainties, |ess
know edge, extensive basis for those phenonena that
are deened not inportant.

Naturally the fact that the helical steam
generators are indicated as first in that tabl e neans
that fromour initial activities and our PIRT right
now, those are indicated as very inportant in several
acci dents.

CO CHAI RVAN FORD:  Ckay.

MEMBER WALLI'S: Well, they are inportant,
but if you have a code which can predict their
behavi or very well, --

MR. ORLANI: That's correct, but --

MEMBER WALLIS: -- then you don't need
nore wor k.

MR. ORLANI: That's correct. The probl em
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is that we think that we need any testing canpai gn on
hel i cal steamgenerators because we consi der that the
present assessment base for validating the codes and
our analysis tool are not yet sufficient.

MEMBER WALLI S: You have reason to bel i eve
t hat the phenonena are different that perhaps so far
have been nodel ed in the code.

MR ORLANI: That is correct.

MR CORLETTI: Yes. The PIRT serves to
then plan your test program and to identify which
phenonena you need to follow up with nore detailed
t esting.

MR. HEYMER: In addition to sort of
conponent and system inter-system testing, thereis
al so analysis, analytical codes. And in IRIS,
Westi nghouse will be coupling RELAP and GOTHI C for
better analysis. And that is where they see that,
just as Luca and M ke described, there is a need for
good interaction between thenselves and --

MEMBER WALLI' S: This is the containnent in
t he vessel and then the --

MR.  HEYMER: Ri ght . And then, in
addition, although it is under operations, it is
really testing newin-core types of in-core nonitors

and silica carbide and a process for measuring the
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consi stency and thickness of the helical steam
generator tube. These are new ideas. And, again,
they need to be tested out.

These are an exanple of where do |
actually start interaction with the NRC on this
research issue because if you wait wuntil the
appl i cation, it's probably too Ilate. The
preapplication for sone of these i ssues nmay agai n be
too late. So you've got to really start thinking a
little bit ahead and pl anni ng, which is what they are
doi ng.

| think this just gives an exanple of
t hough thereis a priority schene, you do have sone of
t hese new desi gn concepts coming in. Andif thereis
an interest by the power producers, then I think that
is the way we shoul d pl ace our enphasis. And | think
that it wouldn't be going ahead unless there was an
interest by the power producers. Most of these
designs that we nentioned this afternoon do have a
group of utilities helping themin that area.

Sorry, Luca.

MR ORLANI: | think it's conplete. The
only thing, the reason why those detectors and
instrumentation were added i n these slides is because

usual Iy testing prograns are nore focused t han t her mal
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hydraul i cs and structural analysis while if you | ook
at IRIS, it is apressurized water reactor, but it has
an integral |ayout.

So there are sonme instrumentation issues
that are typical of the constant. And we wll
consider that those are the things that we want to
address very early in the preapplication at the tine
to actually validate and test all of those new
nmet hodol ogi es and syst ens.

MR. HEYMER: Wththat, Dr. Snell, did you
want to say anything? No.

Wth that, I will hand you over to Gary
Vine fromEPRI, who will give the EPRI presentation.
Gary?

MEMBER WALLI' S:  You have 38 slides with a
ot of witing on lots of them

MR. VINE: Not a problem

MEMBER WALLI'S: Not a problem Ckay.

MR VINE: | will be done before 5:00.

Since this is a joint neeting of two
subcomm ttees, one of which has responsibility for
reviewing all of the NRC s research activities, |
wanted to spend alittletinme inthis overvi ewof what
| amgoing to cover on howwe work with the Ofice of

Resear ch and expl ai n our MOU and t he pri nci pl es behi nd
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it and how we deal with the i ssue of i ndependence and
so forth because | think they are kind of fundanent al
to how industry works with NRC in the research
environnent and | think has some direct applicability
to the advanced reactor issues we will be di scussing.

Just a qui ck summary of what EPRI is, what
its menbership is, what its scope of activities are.
This slide shows you that all U 'S and Canadi an
reactors are full nenbers of EPRI. Blue represents
full nenbership, full rights, and so forth. In
Eur ope, about half of all the reactors in Europe are
menbers of EPRI nucl ear. Anot her 42 percent are
partial nmenbers incertain prograns that we undert ake,
Latin Anmerica, alnost the sane. And now with the
recent joining of EPRI by TEPCO we have about 25
percent of Asian reactors.

This all totals out to over 40 percent of
all U S. reactors are full menbers of EPRI nucl ear and
over 75 percent are at |east partial menbers.

MEMBER ROSEN: All the U .S. utilities are
now nmemnber s?

MR, VI NE: All US wutilities are now
nmenber s.

CO- CHAI RVAN  FORD: But no German

utilities?
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MR. VINE: No, not yet. W are working on

it. | think some of themare partial funders.

This is kind of a schematic of our overall
research program showing that things are really
focused on nmanagenent, cost nanagenent, aging
managenment, asset nmanagenent, rad waste nmanagenent,
and what we are now | think calling nore and nore in
our approach to safety and risk-inforned regul ation
t he concept of risk managenent, which we are doing a
ot of work on right now.

W have a strategic plan. |1 amnot going
to go through it in any detail. | have two slides to
cover the 17 key objectives in our strategic plan.
It's focused out to about five to ten years to give us
alittle bit of guidance on what we shoul d be actual |y
putting in our three-year cycle research plans,
sonething that Steve is very famliar with. You w ||
notice on the second page here there are there
obj ectives associated with advanced reactors.

We have significant wutility executive
i nvolvenent in the strategic planning process that
really allows us to ensure we have a market-driven
pl an for the future. And we have been very pl eased at
the level we get from the execs looking into the

future, which is kind of opposed to the conventi onal
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wi sdom that the industry is very, very short-term
f ocused.

Qur research program is short-term
focused, but the planning is really stretching out
there with alot of work on scenarios and so forth and
what coul d happen if certain things don't work as we
expect .

It very nmuch is aligned with NEI's Vision
2020. And because of the fact that it really is
defini ng mar ket needs i n nucl ear research, we think it
has a significant opportunity to influence the way
government R&D policy is developed in what it
prioritizes, both NRC research and DCE research.

CO CHAI RVAN FORD: Before you | eave that
particul ar slide, on NEI's Vision 2020, part of that
vision is to put 50,000 nmegawatts electrical on the
grid by 2020, which assunes that new plants will be
goi ng online by 2010, 50 new reactors or whatever it
is going to be.

What feeling do you have from your
custoners as to the reality of that?

MR. HEYMER: Let's just tal k about how we
got the 50,000 for starters because a | ot of people
have the same reaction. W got that really working

of f the ElI A-DCE national policy sort of suggestion,
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recormendation that we try and get 30 percent
generation em ssion-free by 2020. And then if you
| ook at that, you see that hydro, in fact, drops off
sonewhat .

There is a fairly substantial increase
| ooki ng at the El A projections on sol ar and wheat, but
there is also a large gap and we think nuclear is
going to fill that gap.

If you think about the fact that
el ectricity generation grows as gross nati onal product
grows, advances according to the growh of the
country, then we thi nk something|like 10, 000 negawatts
can come from power up rates and renewal, et cetera.
But then there is Iike 50,000 negawatts that we think
you woul d need to try and get to that 30 percent. So
it's a goal, but --

CO CHAI RVAN FORD: O new reactors?

MR. HEYMER O new reactors. So it's a
goal based on that em ssion-free generation. And we
see that probably -- does that nmean 50,000 in
operation? No. W think that's 50,000 either built,
operating, or inthe pipeline, ordered, et cetera. So
that's how we got the 50, 000.

A nunber of people say, "Well, we could

never do that." But if you go back 15-20 years, we
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were actually turning plants out closetothat ratein
the late '60s to late '70s, early '80 time frame.

CO- CHAI RVMAN FORD: The 50, 000 cones from
an energy policy, of 30 percent non-em ssions.

MR. HEYMER: Yes, and then we throw it
back to that.

CO- CHAI RMAN FORD: It's a high level, but
to actually do it, you need people who are going to
build the plants and buy the plants.

MR HEYMER Right.

CO- CHAI RMAN FORD: The question is do you
get a feeling from your customers that that is, in
fact, going to happen?

MR. VINE: Well, there's a chicken and egg
probl em here. | think if you just do the sinple
anal ysis -- EPRI has done a | ot of work with the El A,
NEMS nodel |ooking at a lot of different scenarios,
| ooki ng at realistic codes for advanced nucl ear, such
as AP1000. W see significant market penetration.
And we al so see even if you take a | ook, for exanple,
at what 50,000 negawatts really entails in ternms of
overal | support of an increase in energy capacity in
this country with sone pretty conservative assunpti ons
about | oad grow h.

That 50,000 really equates only to about
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10 percent of all new capacity additions between now
and 2020. So it's pretty nodest conpared to what one
m ght expect given the pressures on fossil fuels over
t he next 20 years and what they are going to be facing
in terms of challenges to neet our new capacity
requi renments.

CO- CHAI RMAN FORD: So the bottomline is
that from a nucl ear businessman's perspective, you
fully expect that there will be 30-40 new reactors on
the grid by 20207

MR. VINE: It's a chicken and egg probl em
again. | didn't really finish the point. The rea
issues here are getting over the hurdle of the
econom cs associ ated with constructi on because of the
hi gh capital cost, the licensing hurdles, and all of
t hose i ssues that are still sonewhat unknowns.

We think that the industry is willing to
attenpt to make this work if, in fact, we can neet
these hurdles and be satisfied that they could be
managed wi th reasonable risks. And | think the idea
here is to lay out a reasonabl e goal and start worki ng
all of the prograns, research, and everything else to
neet that goal on that tine Iine so that we have got
a way of measuring our progress agai nst such a goal.

And we have | ooked at it hard enough to think it is
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not an unreasonabl e goal .

MEMBER ROSEN: So the 30 percent
em ssion-free equates to what percent age  of
electricity generation in 2020? What woul d you see?

MR. VINE: O that 30 percent, 20 percent
is nuclear according to NEI's Vision 2020.

MEMBER ROSEN: Twenty-t hree percent of the
total generation in the U S. would be nucl ear?

MR. VINE: Right, whichis slightly above
what we have, which is about ten percent higher than
what we have now. And the other sevenis hydro. It's
alittle different than what we have.

CO CHAI RVAN FORD: \What you're saying is
okay. There are some uncertainties. Mybe there are
some breaks in concepts coupled with cost, et cetera.
We woul d be absolutely foolishtosay it's never going
t o happen.

MR. VINE: Sure. If you don't set a goal,
it probably won't happen.

CO CHAI RVAN FORD: | know, but some peopl e
are saying it will never happen.

MR, VINE: Right.

CO- CHAI RVAN FORD:  But you are saying from
a business point of view, it is. | |like hearing that.

MR VI NE: W could if we can satisfy
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ourselves that the barriers to depl oynent are being
addr essed. And | wll cover those later in the
presentation.

MEMBER WALLI'S: On your previous slide,
you sai d you had for many quantification of the val ue
of R&D for decision-making. | say are those just
wor ds or do you have sone secret of knowi ng howto do
this? This is sonething that the NRC coul d benefit
fromif you have sone insights into how to quantify
t he val ue of R&D for deci si on-maki ng. That woul d hel p
ever ybody.

MR. VINE: We've done sone work in that
area. And before we had full nenbership, we did al ot
of work in that area sinply to price and val ue our
products, not dissimlar from what other conpanies
woul d do to value their products.

We are beginning to | ook at how you can
use tools like PRAto do in a concept of an i ntegrated
ri sk managenent approach -- you are | ooking at not
just core damage frequency. You are also | ooking at
costs. So you are really | ooking at the overal |l val ue
of changes to designs and prograns and so forth that
bring high val ue.

MEMBER WALLIS: So if soneone proposed a

program to reduce the wuncertainties in therm
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hydraul i ¢ codes by a factor of two, you could quantify
t hat val ue of that?

MR. VINE: Probably not.

MEMBER WALLI'S: No?

MR. VINE: Not that precisely. But wetry
to look in a better than subjective way at research
products when we prioritize them

| ndustry |i nkage. W have athree-way MOU
among EPRI, NPO, and NEI that commits each of us to
full cooperation and sharing of information. W have
a lot of coordination through conmon advisers, a | ot
of joint planning, and so forth. An exanple of that
is today there is a neeting down in NEl of their
executive task force for new pl ants.

The utility nenbership of that conmittee
is identical to the conparable EPRI comm ttee that
gui des our research in that sanme area for advanced
reactor work. And they are neeting tonorrow. So the
same advisers work with NEI on policy and regul atory
interface issues and work with us on the R&D agenda
shoul d be to support it.

The next slide has to do wth our
rel ati onship with DOE and NRC and how we have set up
that relationship through three bilateral MoUs. W

established one with the Ofice of Research in |ate
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97, one with DOE in '99. And there is also a
bi | ateral between DOE and NRC that allows for sharing
of information and so forth.

Qur MU with the Ofice of Research has
devel oped over a significant anount of tine and has
real ly been shaped by the policies that have kind of
i npacted our ability to work together over the | ast
coupl e of decades. This next slide kind of creates
that picture for you

| think you all remenber back in the good
old days when industry and NRC could really work
t oget her and sol ve probl ens together and the | awers
didn't stop us. In the '80s, they started to
intervene in that process and not let us work
t oget her.

The independence thing becane | think
excessively applied to the point that we were really
not even comuni cating on issues that were of conmon
concern. W were in a position where we really
couldn't conme to agreenent at the begi nning on what
the i ssue was we were trying to solve. W certainly
coul dn't wor k on obtai ni ng the data necessary to sol ve
it in any kind of a joint fashion.

The result was this |lack of cooperation

kind of forced on us by excessive interpretation of
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t he word "i ndependence” got us into situations where
it would take ten years to resol ve an i ssue t hat ought
to take one year and in the process, of course,
expended a huge anobunt of unnecessary resources in
goi ng back and forth and back and forth on "My data is
better than your data" and "My understanding of the
problem is better than your understanding of the
probl em instead of sitting down at the begi nning and
understanding it and figuring out what we can do
t oget her.

| think this picture changed at about the
same tinme that the Comm ssion |ooked seriously at
ri sk-inforned regul ati on because when you sit down and
try to figure out how to achieve regulatory
i mpr ovenent t hr ough risk i nsi ghts, you are
automatically into reliance on science and on data to
get there.

That real ly brought us back to the table.
The whol e DSI process, strategic pl anni ng process t hat
Shirl ey Jacksoninplenmentedinthe'96-'97tinme frane,
opened the door to reconsideration of this
i ndependence issue. | think the result was very, very
beneficial to the industry and the staff.

The i ssue of i ndependence has | t hi nk been

resolved in a very defensible way, as we explain on
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the next slide. It basically says that industry and
NRC can col | abor at e duri ng t he dat a- gat heri ng phase of
any problemsolution. And that data-gathering phase
could include the joint collection of data, even the
common funding of the collection of that data. It
could certainly involve reviewing the data to nake
sure we have got all we need to solve the issue, its
accuracy, validation, packagingit, publishingit, and
so forth.

And t hen the next stepis we part conpany.
NRC s Ofice of Research gives the data to NRR and
NMSS. W give the data to NEl. And they work
together or argue or whatever they have to do to
resol ve the i ssue, but at | east they are startingw th
a common set of data. And that cuts years and orders
of magni tude of additional expense off the process.
And it has worked very well.

Under our MOU, that expl ai ned t he process
| just described. Under our MOU, we now have a nunber
of addenda that address specific areas where we are
cooperating. The formal addenda addressed areas of,
at a minimum significant information exchange and at
the other extreme involved cost sharing of joint
research projects and a |l ot of things in between where

"You do Task A, and I'Il do Task B. We'Ill bring it
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t oget her and sol ve the problem kind of thing.

There are a | ot of other areas where we
don't have established addenda to the MOU but thereis
a significant amount information exchange and
cooperation in support of what we think are mutually
hi gh-priority issues to address.

CO CHAI RVAN FORD: The way it works i s you
devel op or exchange equal val ue data?

MR. VINE: Yes. But it's really based on
trust. W never require sonmething like it has to be
50/ 50 because sonetines we can put nore on the table
t han NRC can. And sonetinmes they can put nore on the
tabl e than we can. Sonetinmes it varies year to year,
but it cones out | think in a very fair way to both
parties. It has worked very well.

The next slide talks about areas of
research successes. | will only address the mddle
one here because it really kind of noves into the area
of greatest interest to you. And that is advanced
reactors.

This has clearly been a success in that
over about a 15-year period fromthe early '80s to the
late '90s, DOCE and the industry cooperated on a
program that spent over a billion dollars in going

t hrough a four-stage process.
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The first stage was identifying and
resol ving regul atory i ssues appl i cabl e t o newdesi gns.
W basically worked together with the staff to
identify every single open generic issue, USI, T™M
action item or anything el se that was an open issue
for new plants. W went through a prioritization
process to det erm ne whi ch ones were applicabletothe
future designs, which ones weren't, and worked that
down to a point where we had a m nimal set of issues
that we felt needed t o be addressed i n future designs.

The second step was to devel op a detail ed
owner operator requirements docunent for all-new
plants. That was managed entirely by the industry,
led by utility executives with sonme funding from DCE
but not a |ot. The DCE involvenent really didn't
start unti | we actual ly got into desi gn
i npl erent ati on.

Il will say a little bit nore about the
utility requirenments docunent |ater. The third phase
was j oi nt cost share devel opnent of past safe designs,
again jointly funded by industry and DOE. This was
the AP600 and SBWR in the late '80s and early '90s;
and then, finally, conpletion of engineering on ABWR
designs. And that was conpleted in the late '90s.

CO- CHAI RVAN  FORD: But these are not
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col | aborative progranms with the NRC?

MR. VINE: No, but they had a significant
interface with the NRC. | obviously described how
that first phase worked. The devel opnent of the
utility requirenents docunment was, in essence, an
attenpt to achieve closure with the staff on the
speci fics of how each regulation would be met such
that with a formally reviewed and approved utility
requi rements docunment wi th an SER, whi ch we obt ai ned,
t he desi gners woul d t hen cone i n and know exact |y what
they had to do to satisfy the staff and have that
wor ked out generically for all designs, as opposed to
having a negotiation for each individual design.
Qoviously this --

MEMBER ROSEN: To satisfy the staff and
the utilities?

MR VI NE: Exactly, exactly. And our
requi renments were nore stringent, but the idea behind
the requirements docunent, of course, was that it
represented an acceptable way to neet all of the
regul ati ons.

MEMBER ROSEN: Because the title of it was
the Uility Requirenments Act docunent.

MR. VINE: Exactly. 1t was, in effect, a

bid spec by the utilities.
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MEMBER ROSEN: R ght.

MR. VINE: The third phase was a fornal
certification programof the two passive designs, one
of which went forward t hrough conpletion. The other
one dropped out about halfway through. The SBWR
dropped out. And the final one was FOAKE, which had
much | ess direct i nvol vement with the staff because it
was really beyond the certification level wth
engi neeri ng.

The next slide just gives sone other
exanpl es of R&D successes. So nany of these invol ved
close work with the NRC O hers are nore on the
i ndustry side.

MEMBER RANSOM \What has happened to your
t her mal hydraul i c code devel opment? |s there anything
going on in that area?

MR VINE: It'sinteresting you would ask.
We pretty much had to term nate nobst of that work
about two years ago. The RETRAN revi ew fee i ssue put
us essentially out of business.

My boss, Ted Marston, and Ashok Thadan
nmet |ast week during the nuclear safety research
conf erence and began sone di scussi ons about howwe can
exam ne sone possi bl e ways we can get back into sone

joint work in this area. W don't have a lot of
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resources to put on it, nor does the staff, but |
think there are sonme real common interests here in
havi ng some better i ntegrated code devel opnent bet ween
the industry and the NRC. So we are going to start
tal king about it. It would be very nutually
beneficial to do that.

This is just one nore slide to give you a
bit nore of a flavor for what happened during the ALWR
program And it leads into a point | need to meke
about SECY-02-139. The whol e idea behind the ALWR
program was to establish a basis on which utilities
could confidentially order new plants. And they
wanted the designs to be nuch safer and sinpler
We're not tal king about just a little bit safer than
current plans. W' re tal king denonstrably safer so
that the licensing process would be assured and
noncont roversi al .

There was a very strong commtnent to
standardi zation. And there was also a commtnent to
conmpetitive pricing, but we mssed the mark a little
bit because we were focused on coal as the conpetitor
and wor ked t hrough t he whol e pri ces and got oursel ves
where we were just a little bit beyond the market
reach at the end of the programin the late '90s. So

we ended up goi ng from AP600, AP1000, and doi ng sone
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other things to bring us back within the conpetitive
band.

Qoviously this was devel oped part and
parcel to the devel opment of Part 52. The whol e
concept of this programwas intended to dovetail the
new | i censing process. At that time there was pretty
strong support anong the utilities for inproving on
exi sting technology as opposed to neking radical
changes.

We developed this utility requirements
docunent that | described earlier. It really had to
do with three things: to serve as a bid spec for the
designers, to serve as a basis for achieving a high
degree of standardization, and the inherent cost
savings to the industry that would result fromthat
st andar di zati on, conmon structure systemconponents,
processes. You know, it was a Ilife «cycle
standar di zat i on concept, not just parts, and obvi ously
regul atory stabilization com ng fromthat process, as
| described earlier.

There was an annual strategic plan to
build new plants that was started in 1990 that
i ncorporated both the ALMRand all the NEI activities,
before NEI its predecessor organizations that dealt

with comuni cations, governnent interface, and so
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forth, toreally have an integrated plan to do all of
this, and culminatedin'98 withreally the conpl etion
of all the required tasks in a market that wasn't
quite ready for newplants. And that is where we have
ki nd of gone through this hiatus of both NEI prograns
and EPRI progranms and kind of reenerged now behind
Vi sion 2020 to bring arenewed focus inthis areawth
a little bit nore practical understanding of the
mar ket pl ace under deregul ati on and what we have to do
i medi ately.

MEMBER LEI TCH: How do you deal wth
uncertainty in the data when you were tal ki ng about
conpetitiveness with other fornms of generation? It
seens to ne that one of the major drawbacks with
nuclear is the uncertainty in the prediction of the
price.

| mean, you can pretty well tell when you
ki nd of build a coal plant. You know exactly what you
are going to do and howto do it.

MR. VINE: Actually, it's the other way

around.
MEMBER LEI TCH: It's apretty tight thing.
MR. VINE: The uncertainty that pl agues us
is the price of natural gas or coal. And | amnot an

expert in this area, but | think that the people who
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are are pretty confident in the nodels, the economc
nodels and as we continue toward conpletion of
engi neering pretty confident in the cost nunbers for
our plants.

What is hard to guess i s what the price of
natural gas is going to be. And so there is a lot of
hedge in the planning process for that and a | ot of
t hi ngs that both i ndustry and DCE are t al ki ng about to
deal with that uncertainty. And it has to dowth, as
| am going to describe l|ater, cost sharing and
one-time costs, getting the federal governnent
assistance in areas |like stabilizing the marketpl ace
| evel playingfieldintherules and regul ati ons under
whi ch new technol ogy i s put in the marketplace, equal
treat nent of environnmental benefits, ability to | ook
at things |ike power purchase agreenents, |ong-term
power purchase agreenents, |ots of things having to do
with condition of the marketplace with the variations
in deregul ation that exist all over the country. So
it's apretty conplex picture, but DOE is doing a | ot
of recent work in that area that is very good and
supported by the industry.

MEMBER LEI TCH: So you feel vrather
certain, then, about your ability to predict the cost

of new nucl ear generation?
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MR VINE: The designs that are either

certified or are well enough along in the process,
such as AP1000, | think the answer is probably yes.
There are still some issues there. And they have to
do with what we can assune in terns of DOE support.
A l ot of questions about the timng of conpletion of
all of the design reviews by NRC, the SP and COL are
big areas of uncertainty and the effect, tinme to
mar ket, and cost.

MEMBER LEI TCH. If | heard you correctly,
you are sayi ng t hat you t hink that those uncertainties
are less than the uncertainties of the fossil plants
due to the variability in field price.

MR. VINE: There are big questions, of
course, about where the government is going to be
going with deregulation. It has a big inpact. And we
know | ess, of course, about the nore advanced desi gns
in terms of cost.

MEMBER LElI TCH:  Yes.

MEMBER SI EBER: | guess the other factor
is there is a difference in timng. You nmake a
conmtrment with up-front noney further in advance of
conmer ci al operation with a nuclear plant. So you're
subj ect to wherever the finance markets go and where

all of these other costs go while you have that
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conmi t ment .

MR. VINE: Right.

MEMBER S| EBER: That was a mmjor
uncertainty in the late 1970s and early ' 80s.

MR VINE: And it is nmuch nore difficult
now because of deregul ations.

MEMBER SI EBER:  That is right.

MR. VINE: And, again, DOE has chartered
a study called the Scully report that has | ooked at
some nodels fromthe transportation sector. And how
to do that is a public-private partnership. It is a
very good st udy.

A qui ck sunmary of our current plants and
how we have kind of gone through this hiatus. We,
first and forenost, support NEI in any of their
required activities, such as early site permt
docunents, which | will cover later

MEMBER ROSEN:. CGary, what page are you on?

MR. VI NE: ["m sorry. Oh, | mssed
enhanced safety. |1'msorry. The whole point of this
lead-inonutility requirenents docunent and so forth
was to make the connection back to Steve's earlier
guestion that has to do with enhanced safety.

This was a critical question at the point

in tine when the wutilities were first kind of
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respondi ng to the survey and deci di ng whet her or not
it even made sense to consider new nucl ear again.
This was a few years after TM and there were real
doubts as to whether or not we would ever build new
nucl ear agai n.

The utilities, as | said, were absolutely
commttedtosignificant increasesinsafety, but they
felt that if those increases in safety were sinply
absorbed directly intoregul ati on; i nother words, the
cross bar was brought up to right where we achieved
t he enhanced |evel of safety, that we were in a
non-starter situation, that that just wouldn't work.

So there were a | ot of discussions early
on. And it had a direct bearing on the advanced
reactor policy statenent, severe accident policy
statement that came out in the md '80s, where it was
very clear fromthe Comm ssion, as | say here in the
slide, that they expected new plants to be safer and
they expected the industry to deliver designs or
review by the staff that were significantly safer
But they did not expect and they specifically went
t hrough a Q%A process of the policy statements that
said they don't want to ratchet the regul ati ons out to
t hat hi gher | evel of safety that is being delivered by

t he industry.
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This whole thing really got debated and
di scussed over the course of probably close to ten
years fromthe md '80s through the md '90s. This
sl i de docunents some of those interactions and, first
of all, why we felt on the industry side that we
needed to have that extra margin. W needed to be
able to have the flexibility to design the plant in
t he nost optimumway to neet all of the regul ations.
W needed to have the ability to design in extra
margins to deal with a lot of things that | |ist
there, including uncertainty. And we wanted to be
able to preserve those margins as a basis for assured
licensability.

The Commi ssion continued to support this
concept through a nunber of SRMs that very
specifically said that these hi gher-|evel goals that
the industry sets should not be inposed as
requirenents. They di sapproved, specifically
di sapproved, the 10> CDF, which was our requirenent,
on the designers. And you can go on down there.

The Conmi ssion basically said that if you
rai sed the requirement on the regulatory side up to
10°°, you are basically invalidating the safety goa
or avoiding the safety goal. |If we set the bar at

10°, would the staff nove the bar up to 10°° you
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know, that kind of a question.

There were a few attenpts to | ook at how
advanced reactors coul d be regul ated to a hi gher | evel
of safety. Al'l of them failed, including ESBWR a
rul emaking for ALWRs, the applicable regulation
process we went through for about four years. All of
t hose fail ed.

We think that the record is very clear.
Enhanced safety is our responsibility. And we have
proven that we can deliver it. And it gets certified
intotheregul ation by basically certifyingthe design
features that nmeet that. So the staff is assured that
enhanced safety is provided w thout having to change
the regulations to get it. So that | hope clarifies
any questions you may have about the nunber one item
i n SECY-02-139.

In our current progranms, we have sone
technol ogy prograns that are generic to all future
plants. And we are mmking significant progress in
bot h i nf or mat i on managenent systens and a constructi on
nodeling; in particular, in partnership with the
AP1000. And basically for all of the things that NEI
needs done, like early site permt work, COL work,
that generically supports the industry, we wll

support NEI in the cost of devel opi ng those products
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for NEI. And we have done for early site permt
products, which I will describe in a mnute.

W are working specifically wth
West i nghouse on AP1000, with GE on the ESBWR. And we
are wor ki ng i n gas reactor technol ogi es i n areas where
we can identify a technol ogy need that is generic to
bot h the HT- MHR and t he pebbl e bed. There i s anot her
slide later that gets alittle bit noreinto detail on
t hat .

The budgets for our advanced nuclear
prograns average five, maybe a little bit nore than
t hat, per year, five mllion per year, out of a total
EPRI budget of about 90-95 million dollars a year. So
we're spending a little over a mllion each year on
t hese generic progranms, alittle bit over amllion a
year wor ki ng wi th Westi nghouse on AP1000, simlar for
ESBWR, andthenalittle bit over amllion on average
each year on gas reactor technol ogy work.

| amnot going to spend a lot of tinme on
t he i nf or mati on managenent and constructi on nodel i ng.
Suffice it to say that we have made significant
progress in applying technologies that are really
state-of-the-art in both informtion nanagenent and
construction technol ogies. Just to give you a flavor

-- and nmaybe you have got the details on this better
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than | do, but I think in the case of construction
technol ogies, we are really pushing the envel ope to
adapt CAD- CAMt echnol ogy, 3Dtechnol ogy, withthetine
el ement enbedded init such that you can construct the
plant online with the | evel of sophistication in that
time el enent, that you can actual |y conme back and redo
the construction sequence and optimze the
construction sequence in a way that saves significant
time in the construction process.

| think we work together to the point we
probably saved | think close to six nonths off the
construction schedul e for AP1000 wi th this technol ogy.
So it is really valuable.

MEMBER S| EBER: What does it mean when you
say you are resolving the integrity issues?

MR. VINE: Wich slide?

VEMBER S| EBER: It's right there, "too
costly to manage and resol ve."

MEMBER SHACK: Second sub-bul | et bel owt he

first one.

MR VI NE: | think that is database
integrity. | don't think that refers to --

MEMBER SI EBER: | sort of presuned that,

but 1' mnot exactly sure what the probl emwas that you

were saying it was "too costly" to fix.
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MR- VINE: | thinkthat is dataintegrity.

MEMBER SI EBER:  So what does that mean?
Does that nmean you aren't going to use the advanced
dat a managenent systen? It's too costly to nake it
right?

MR VINE: Let nme think about that.

MEMBER S| EBER: | am not sure what to
conclude or why you said it. So AIMS is fixing it?

MR. CORLETTI: Yes. AIMSis attenptingto
address t he managenent of this information that nakes
up the licensing basis.

MEMBER S| EBER:  For AP1000 and beyond?

MR, CORLETTI: Thisis theissuethat they
are trying to address for operating plants. And we
are looking at it for AP1000 as well.

MEMBER SI EBER:  Thank you.

MR VINE: Thanks.

MEMBER WALLIS: Let ne try to understand
this. There are four different plants or four
different views of the sanme plant or --

MR. VINE: | think this is another one of
t hose things where | have to hit it afewtinmes to get
all of the pieces in here. | don't know if that is
all of themor not. The ideais to have an integrated

dat abase that captures and maintains in a very
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retrievable way all of the information from physi cal

pl ant, record plant, the anal ytical plant, and |license

pl ant .

MEMBER SIEBER: It's all one plant.

MR VINE: It's all one plant.

VEMBER S| EBER: Three or four virtual
pl ant s.

MR. VI NE: | f you have been through a
construction project, you know that these things can
di ver ge. And you have really got to maintain
integrity in the process. And we are starting in the
desi gn phase and not trying to do it as an add-on as
we have had to do at different points.

MEMBER LEI TCH: Does this have the
flexibility to be expanded i nto t he operati ng phase as
wel | for maintenance records?

MR. VI NE: Yes, yes. Absol ut el y,
absol ut el y. Life cycle. And hopefully with the
fam ly of plants, standardi zed plants, the ability to
transfer data fromplant to plant, you are | ooki ng for
an engi neering solution and the other plants worked
out. It's all retrievable. | get highlights of
construction benefits.

ESP pr oduct s we have devel oped for NEI and

the NEI ESP task force, the industry guidelines for

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

302

preparing an ESP application, basically a tenplate,
and also the siting guide, which is kind of the
busi ness tool for evaluating for anindividual utility
evaluating all of its potential sites and eval uating
what the pros and cons are of each site and their
optim zation of site selection. W are beginning to
t hi nk t hrough the process of an overall program plan
for COL as well.

A little nor e det ai | on LVR
desi gn-specific projects. Again, as | said before, we
are working with AP1000 and ESBWR. W provi de direct
financial support to Westinghouse. GE is indirect
because the funding to ESBWR i s based on the royal ties
we are getting back fromthe sale that was set up as
a condition of the LWR programsand the royal ti es t hat
cone back on sale of ALMRs. We are folding that back
i nto ESBWR R&D.

Average between Westinghouse and CE
designs, we are projecting costs about 30 degrees
| ower, 30 percent lower than the estimated costs we
have for the certified design. So that's this. It
brings us back into the ball park we need to be in.

I nteractions wth DOCE. Let's see. I
ski pped HTGR projects. W covered these alittle bit

on an earlier slide. These are the kind of generic
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i ssues that are being faced by both the HTGR and t he
pebbl e bed. W have done extensive work in all of
t hese areas, published reports, shared nost of them
with NRC. | think we still owe themone that has been
recently published.

We are continuing to work a little bit
nore on the heliumseal issue, working with Russi a now
because of their interest, of course, in the gas
rector. And we are just beginning to continue for
quite a while a nunber of projects in the area of
hydrogen production, both technology issues and
econoni ¢ anal ysi s.

Wrk with DOE. W have a | ong history of
cooperation with DOE. Obviously the overvi ew of our
program is a very close 15-year partnership. Qur
current collaboration with DOE is, first of all, the
NEPO program which is focused on current plants.
It's about a $5 m | 1ion per year programfromEPRI and
from DOE and significant involvenent in some aspects
of the NP2010 program which Rob described to you
earlier.

We have had a significant role, advisory
role, in alot of these DOE activities. John Taylor
has served on the NERAC. M boss, Ted Marston, served

on RIM5 that oversees both of the road maps, the NID
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road map and Gen |V road map. And we have had
significant input into those road maps and have
participationinthe oversi ght and advi sory conmi ttees
for both of these prograns, both t he NEPO coor di nati ng
conmttee, which Bill Shack sits on and I know Steve
used to sit on, and on the NERAC side through the
operating plant subconmmttee that | ooks at the sane
program

We face an uphill battle, though. This
shows you what the fundi ng has been to nucl ear R&D by
DCE over the | ast decade. Every year we fall another
$300 m I'l'i on behind the conpetitioninterns of having
a |level playing field for equitable federa
i nvestments in energy technologies. It hasn't varied
alot inthe last ten years. That is what we face.
That is just one of the inequities that we deal with
in the nuclear R&D area.

MEMBER WALLI S: They're still spending al |
of this noney on fusion over there.

MR. VINE: Yes. Lots of universities are
doi ng fusion research. And they all have |ots of
friends in high places.

CO CHAI RMAN FORD:  And, yet, nuclear is
part of their strategic goal to achieve 30 percent

| ess em ssions by 20207
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MR VI NE: That's right. Feder al

i nvestnments are not there, and they need to get there.
The LWR program as we said, costs about a billion
dollars. O that, industry put in tw-thirds. DOE
put in one-third.

| am going to use about six slides to
describe briefly the near-term depl oynent road nmap.
These were slides that were presented | ast year by Lou
Long and Tony MConnell, the chairman of the NID
group, the near-termdepl oynent group, to the NERAC.
Rob al ready covered briefly the NTDroad map. So | am
only going to hit a couple of highlights that he
didn't nention.

These are the designs we reviewed. I
t hi nk he on one of his slides told you which ones were
likely to make it by 2020 and which ones weren't.
That's pretty much right out of our road map. You
will notice a couple of them are m ssing the CANDU
design and the -- what's the other one that cane in?
-- the NPR, Framatone NPR. The Framatone boiling
water reactor made it, but the PWR did not. Those
simply didn't nmake the RFP cutoff tine.

We | ooked at gaps and issues. That was
t he specific request of the charter for the group to

identify what the gaps were. The biggest gaps were
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obstacl es to near-termdepl oynent are in the areas of
econom cs and |icensing.

The traditional obstacles to nuclear
energy that are nore frequently associated wth
nucl ear we | ooked at very, very closely, safety spent
f uel managenent and public accept ance and
nonproliferation, and deened all four of those to be,
al though inportant and sonething that needs to be
nonitored and managed, not really major obstacles
because we have got a very good posture for all four
of those issues today.

Jumpi ng to concl usi ons, new pl ants can be
depl oyed t hi s decade with sone pretty creative work on
the tine lines and very aggressive owner operators
willing to go forward which are com ng out of the
woodwor k now but are not working quite at the pace
that we were assuming in kind of a success-oriented
road map. W think that new plants could be in
operation by 2010. That goal could slip away if we
continue at kind of the slower pace that we are at
now, but it is achievable.

The conmitment to orders by 2003 doesn't
nmean the order has to be placed next year. |t means
that an owner operator really has to commit as a

busi ness decision internally by next year that he is
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going to go forward and place the order at the
appropriate time, which really is at a point in tine
during the COL process, either at the end of COL or at
an appropriate tinme during that process where he feel s
he has got the risks |ow enough to make that major
busi ness decision. (Cbviously officials --

MEMBER WALLIS: This would only be the
| ar ge owner - oper ated groups, their effort, that woul d
be doing this?

MR. VINE: The | arge ones, Entergy?

MEMBER WALLI' S:  Yes.

MR. VINE: The | arge conpanies. Wthrisk
sharing --

MEMBER WALLI'S: Do you have an i ndi cation
that they will conmt?

MR. VINE: Not yet. You will see in the
next slide we tal k about a phased approach. And that
is the only way we think it can be done. There are
still significant risks here that just aren't
manageable at this point. And so the road nap was
pretty -- this is pretty obvious stuff. ' m just
going to skip to the next slide.

We are pretty adamant about the need for
a phased plan of action. | am going to into the

phases inalittle nore detail on the next slide, but
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it basically says we need to nove through this in a
step-wise manner such that the wutilities gain
confidence at each step that they can go to the next
one, a opposed to just placing an order today, which
no one is ready to do.

We al so enphasi zed dual -track. There were
at the tine we wote this report obviously varying
avid proponents of both the water option and the gas
option. And we felt it was i nportant to maintain both
tracks as an option through the whole process,
especially the regul atory approval and desi gn work,
until you really get to a point where you can make an
i nfornmed decision as to whether or not one or both
can, in fact, make it to the objective of depl oynent
by 2010. We, of course, preferred that they both make
it because we think there are market needs out there
for both |arge and small designs.

And that kind of varies by state. You
know, the states that deregul ated nore probably need
smal | er designs. The states that have done |ess
deregul ati on can probably handl e | arger plants. There
are all kinds of conditions out there that warrant a
dual -track approach

We enphasized DOE cost-share of al

one-time «costs, all the design work, all the
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regul atory work through the SP and COL and so forth.

And, of course, the final recommendation
was devel opnent of a national nucl ear energy strategy.
The Cheney report has a high-1evel goal of expanding
nuclear in the United States but doesn't really |ay
out -- it's pretty specific to NRC on what NRC shoul d
do in ternms of efficient regulation, but it doesn't
really give DOE nuch of a challenge to do anything
ot her than get Yucca Mountain |icensed.

So we think a nore integrated strategy
bet ween i ndustry and DOE to actual |y get the work done
that needs to come forward for NRC review is
war r ant ed.

MEMBER LEI TCH: Have you t hought about t he
down side of a dual -track approach?

MR. VINE: Well, if you are tal ki ng about
the issue of spreading the resources too thin, --

MEMBER LElI TCH:  Yes.

MR. VINE: -- we | ooked at that very hard.
Qur thought was that in a cost-sharing node with DOE,
t he mar ket pl ace woul d t ake care of that. W wanted to
make sure that the path was open for both water and
gas and that we did everything we couldto facilitate
and encourage at | east one option, at | east one water

option, at |east one gas option, to nove down through
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the process because we thought that it was in the
national interest to do so.

| f you wi thin one of those tracks get two
or three, four, five designs noving together, you are
obviously going to face that problem W think that
is self-correcting.

W saw the sane thing in the OBR program
Utilities wanted to m nim ze the nunber. They want ed
t o have sone conpetition, but they wanted to m nim ze
t he nunber of designs that were invested in so that
t hey coul d focus their resources and real | y get enough
designs to conpletion that would really support their
needs. So, for exanple, we only did a first of a kind
engi neeri ng on one evol uti onary desi gn and one passi ve
desi gn.

MEMBER LEI TCH: It just seens to ne that
intrying to keep both passive, youwill wind up with
neither. | mean, there is sonme burden in ny mnd of
just making a decision that we are going to press
forward with the advanced |ight water reactor.

MR. VINE: How do you decide that? At the
time we wote the report, there was nore expressed
mar ket interest, real expressed market interest, by
U S utilities in the gas reactor than there were in

the water reactors at the tine we wote the report.
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And that picture, of course, has changed now.

You just can't pick one and say that that
is the right answer and then find out a year |ater
that it was the wong one. So you need to proceed
down the path a little bit further before you nake
t hat ki nd of deci sion.

MEMBER RANSOM Do you under st and why t hat
i nterest changed so suddenly?

MR VINE: We think it was comng for a
while. | think there were a lot of factors invol ved.
| don't want to speak for Exelon, but |I think the --

MEMBER RANSOM  Well, was it --

MR. VINE: Part of the reason was that
they felt that they did not want to be a reactor
vendor, which was really the role that they were
assum ng. They wanted to stay as an operator. They
still have a high | evel of interest in the design, but
they didn't feel they could --

MEMBER RANSOM | guess | aminterestedin
was that a singleinterest that drove the focus on the
gas reactors, as opposed to what does the whole
i ndustry say?

MR. VINE: There was really only one U. S.
utility with a strong interest in the pebble bed.

There are close to half a dozen utilities that have
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expressed sone interest in the MHTGR, one of which
has shown significant interest inthe VHTGR So if
you |l ook at both of the designs togethers and --

MEMBER RANSOM How about interest inthe
evol uti onary water reactors?

MR. VINE: Broader. But, again, you have
only got three utilities that are currently formally
engaged in the ESP process noving down the street.
But there is a larger, nmuch Ilarger, nunber of
utilities that are participatinginthe NEl conmttee,
probably about | think six or eight right nowthat are
wat ching it very closely and participatinginalot of
i ndustry activities.

Phases |, Il, and I1l, obviously approval s
and design conpletion can be done sonmewhat in
parallel, but we have split them out for obvious
reasons because of the different nature of the
progranmati c approach to each.

Phase 111, the idea is that if we can
achi eve cost-share with DCE between i ndustry and DOE
to get through design conpletions for design-certain
FOAKE, that these plants ought to be sel f-sufficient
at time of construction conpletion and deal with the
going to the rate base wthout any subsidies or

anything like that. So we are really looking to the
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governnment to help on Phases | and II.

| amgoingto skipthisslide. | thinkit
i s self-explanatory because | want totry to finish up
here and give a little bit of tinme at the end to talk
about summary observati ons.

These are the |l ast four slides. This one
kind of explains in response to the request to talk
about EPRI views on the advanced reactor research
prograns, to showyou what the references were that |
have drawn t hese points from They come fromny boss,
Ted Martson's, significant involvenent in the expert
panel that cane under Ken Rogers and Ray Durante as
t he guy who wote the report about two years ago and
also this vyear's Federal Register notice that
requested i ndustry or stakehol der i nput on what shoul d
be involved in the NRCs anticipatory research
program So all of those letters | have kind of
pulled out of them things that relate to advanced
reactors, and | am presenting them here.

The first point | thinkis that industry's
priorities seemto be very, very clear to be focused
on near-termdepl oynent and not on | ong-termoptions
that are beyond the inmediate horizon of a mnimnal
nunber of water and/ or gas reactors that coul d achi eve

near -t er m depl oynent .
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We thi nk that NRR and RES shoul d focus on

t hose options based on market interest and put as a
|l ow priority designs that are beyond that, even if a
particul ar designer isinterestedinengagingwiththe
staff. If it doesn't have a high |ikelihood of
near-termmarket interest, it should go to the bottom
of the heap. There is quite a bit of policy precedent
for that approach to the problem You have got to
manage the resources sonmehow.

| know that Chairman Carr was pretty
adamant about this way of prioritizingstaff resources
back in the late '80s, early '90s. And clearly that
is what we think should be the way that both NRR and
RES approach the problem

CO- CHAI RVAN  FORD: And both have high
mar ket interest fromyour know edge?

MR. VINE: Well, not necessarily. | think
you can see fromthe industry activities significant
utility interest in proceeding with AP1000. Thereis
| ess visible but probably significant interest in
ESBWR and right nowalso in the GI-MHR. Beyond t hat,
we are not aware of any mgjor utility, US. utility,
interests in any of these designs. | know that --

MEMBER ROSEN:. What was the | ast one you

gave out of the three?
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MR VINE: The GI-MAR  The CANDU desi gn

| know has been working very aggressively in
di scussions with individual wutilities around the
country. And | honestly can't speak to where they
stand on that, but AECL may want to comment.

| think the point here is that if that
market interest isn't significant, the nere fact that
there is a design out there that has a fan that wants
to come in and begin to work with NRC doesn't
necessarily mean it has to go to the top of the heap.

It's not afirst cone, first served thing.
It really ought to be, "Is this design likely to be
deployed in the foreseeable future in the United
States?" because if it's not, you're essentially
expendi ng resources on an option that won't be used.
So you wait until you're nore confident that it wll
be used before you expend those resources.

That's the | ogic, easy to say, obviously
a little bit nore difficult to manage practically
because the degree to which all of these business
interests are being shared with the staff.

MEMBER ROSEN: What's a nore appropriate
test for a utility interest that we should apply?

MR. VI NE: | think one very clear test

will be as we proceed on the future, the degree of
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i ndustry cost share put on the table to match DOCE to
bring these designs to fruition. That is really a
very valid neasure.

There are other ways to neasure it. For
exanmple, in license renewal, especially in the early
days, where utilities were alittle less reluctant to
formally statetheir |icenserenewal intentions, there
was a nechani smfor confidential discussions with the
staff to di scuss some of these business i nterests that
were being considered. So there are ways to
comuni cate the interest, but | think cost-shareis a
cl ear indicator.

So here are some areas where we t hi nk rea
priorities should be placed, again by both NRR and
RES, anything to support ESP and COL application
needs. oviously if NRR says, "l've got a techni cal
i ssue | need sone research on to resol ve because it's
going to be a generic hurdle for all the applicants,”
that's sonething we all ought to junp on, either RES
on its own or industry and RES together and jointly
and resol ve that technical issue.

We have already tal ked about NEI 02-02.
That is clearly what we think is an inportant

priority. And we have reconmended in one of these

letters that NRCrely on the proposed PI RT redevel oped
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by NRR

W think a priority should be on
supporting designs that are wunder global design
certification review. That clearly shows an intent
because of the significant costs associated wth
design certification, there'sclearly anintent to get
t hrough and depl oy that design. There are obviously
some generic -- there is a research where it's
appropriate to col | aborate.

You know, | tal ked about things |ike Al M5
and construction technol ogi es. Those are probably not
appropriate for NRC research, but there are certain
t echnol ogy hurdl es or opportunities, for exanple, in
t he | &C area, where there needs to be sone cl ear area,
if not actual work, done by RES to prepare the staff
for sone of these advanced technol ogi es as they cone
t hrough the process. So that is clearly an area.

And then you're out into this nurky area
beyond desi gn certification where desi gns are engaged
in preapplication reviews and you really have to
decide to what degree do | expend NRC resources in
that area. Again, sone market interest ought to be a
nmeasure there.

And the final point, which [eads into ny

next slide, is the issue of research not getting out

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

318

in front of the applicant's own design devel opnent
research work because it is really the applicant who
is primarily responsible for making a safety case.
And it doesn't nmake a lot of sense for NRC to have
research programs running out ahead of the design
progr am

MEMBER WALLI'S: On the other hand, there
is no research falling too nuch behi nd.

MR. VINE: Right. So there is a bal ance
there. This |ast question about getting out in front
of the desi gner becane a najor point of discussion on
this expert panel that | talked about that was
convened a coupl e of years ago.

| amon this slide trying to share what
the results of that debate were. There were,
interestingly enough, sone nenbers of that expert
panel, both on the industry side and on the public
interest group side, that felt that NRC had no
busi ness doi ng research on advanced reactors at all.

Sone of the utility executive feelings in
that direction kind of went like this, "I think the
Ofice of Research ought to be working on problens
with current plants,” "I don't intend to buy a new
pl ant,™ "The NRC research budget is paid for out of ny

user fees. Therefore, | don't think NRC should be
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doi ng research on sonmething that | don't need."” |
mean, that is kind of the logic that sone utility
execs have expressed. And | amsure there are others
in the industry who feel that way. So there is a
sensitivity there that needs to be appreciated.

On the public interest side, | think, if
| renmenber correctly, it was Paul Leventhal who
articulated very strongly the point. And I think he
was probably involvedinthelegislationin'74, where
t hey nodi fied the Atom ¢ Energy Act and split NRC and
ERDA. He argued that all research responsibility was
left on the DOE side and NRC had no research
responsibility.

So he dug out the references. And you can
see the quotes here. The point if you really | ook at
the words that really establishthe Ofice of Research
at NRC, it does give NRCa specific responsibility for
verifying the safety case nade by the designer

| think the next to the last bullet says
it nost succinctly. It says basically that the
concern is about |licensee submttals and the potenti al
that the O fice of Research could get in a position of
assum ng any part of the burden of the applicant to
prove the adequacy of the |license application.

The sol e burden for proving the adequacy
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of the design rests on the applicant. The NRC nust
verify that that case has been nmade properly, but if
the NRC is paying for and conducting the research to
make the safety case, they can't turn around, then,
and be the judge of whether that case has been nade
properly.

MEMBER WALLI S: The NRC doesn't do desi gn,
but | think the NRC needs to have tools --

MR VINE: Absolutely.

MEMBER WALLIS: -- which are as good as
the industry. W shouldn't be playing catch-up al
the tine.

MR. VINE: | don't disagree at all. And
| think you see that enbedded in the quotes. | nean,
we debated this and | think convinced those who felt
t hat NRC had no rol e here and convi nced themthat the
charter for the Ofice of Research does, in fact, give
them that responsibility.

| think there are sone phrases | would --
the bottombullet | think helps enlighten that. And
it's paraphrased. The actual wordi ng ki nd of runs as
foll ows. It says in keeping with the concept of
confirmatory assessnent, it is not intended that the
condition build its own | aboratories and facilities

for RGRD or try to duplicate the R& responsibilities

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

321
of ERDA.

So the point there is it gets to your
earlier coment about collaboration between NRC and
DOE. This clearly encourages that. It is just trying
to prevent a situation where DOE has a test facility,
NRC bui | ds a separate test facility when they coul d be
doing a lot of work together and saving a |ot of
resour ces.

MEMBER WALLIS: Well, let's see now W
had a lot of discussion this norning about
uncertainties in nodels and codes. It may be that
industry is not doing the intellectual work necessary
to develop a proper framework for handling these
uncertainties. It would seemthat then the NRC has to
t ake some responsibility to provide sone intell ectua
| eadership, not wait for industry to come up wth
sonething. This isn't uninportant.

MR. VINE: Thereis afineline there. |
am not quite sure how to answer, but | think it is
probably fair to say -- let's take a new design for
which there is not currently an adequate, let's say,
thermal hydraulics or maybe a core neutronics code
that nodels that new design, there is nothing
avai | abl e. I think the first responsibility to

devel op that code rests with the applicant. |If he

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

322

doesn't take the initiative to develop a code
sufficient to nake the safety case, | don't think it
-- and he may be abl e to obtai n assi stance. And naybe
DOE as a partner will help in that devel opnent. |
don't think it should fall on NRC as their first
responsibility to devel op that before the applicant
does.

You know, it is also very possible that
particular design may never nmake it to the
mar ket pl ace. So the NRC --

MEMBER WALLI S: Yes. But there are
certain cases where NRCi s responsi ble for safety. So
there are sonme certain aspects of safety, such as
uncertainty in the spaces and how you i ncorporate it
i nto decision-nmaking. That would seem to be their
prerogati ve.

So they may in certain areas want to stay
ahead of it because that is their bailiw ck. | nean,
how do you neke decisions in the presence of
uncertainty? That is their job to make deci sions.

MR. VINE: Right. | agree with you they
have to stay ahead in terns of know edge. But, again,
| will argue that if that particular design never
makes it to the marketplace, NRC spent $10 nillion

devel oping a conputer code that is wasted resources

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

323

until you have greater assurance that that design is
going to make it --

MEMBER WALLI S:  Know ng howt o nake use of
t he conputer code to determ ne uncertainties and how
to fold them into your decision-nmaking process may
well be sonething that NRC needs to do ahead of
i ndustry.

MR VINE: And | think maybe inplied in
your comment is perhaps an area where there may be
generic benefits to that effort that go beyond a
particul ar design phase, going to get insights from
one that apply to another.

You know, you're into some qualitative
areas. And | think you are right. How you define
that line is really a managenent decision that the
staff and Comm ssion and you all have to struggle
Wi t h.

| am just trying to alert you to the
di scussion and what it resulted inin this sense that
at least some of the utilities are pretty sensitive
about prudent use of NRC resources because they | ook
at it as noney that they' re contributing to part of
the cost of the --

MEMBER WALLI S:  The franmework issue, the

framework, the technol ogy-neutral framework, is an
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interesting case. You would think that it ought to be
in NRC s interest to devel op a franework.

MR VINE: Absolutely.

MEMBER WALLI'S: But it seens as if NRC s
devel opi ng the framework.

MR.  HEYMER: No. W're nmaking the
proposals. And then the NRCis going to | ook at those
and say, "W agree with this,” "W don't agree with
that." And they will be responsible for --

MEMBER WALLIS: It seens a bit strange,
t hough, that you should be telling them how they
shoul d regul ate the industry.

MR. HEYMER: No. We're just givingtheman
idea to inprove the way it is regul ated.

MEMBER RANSOM Wl |, | think the original
act was to prevent the situation where the NRC
generated the data and the utility or the vendor woul d
come in and say, "Well, we used your data. So you
shoul d approve it," which puts the NRC then in a
position of criticizing their own or having to judge
their own result.

CO CHAI RVAN KRESS: |' mrem nded of all of
t he severe accident research that NRC did during the
past decade. That was to assure thenselves of the

safety of all the operating reactors.
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They were all |icensed. They had a
license. They were operating. They had nmet adequate
protection. Now, should they have done this research
or not?

MR VINE: | would say yes up to the point
where you' re satisfied that thereis not a significant
safety issue here that you don't know about. At the
begi nning of that --

CO- CHAI RMAN  KRESS: | think the same
comment applies to the future reactors. They have to
be ready to assure there is no significant safety
i ssue that they haven't overl ooked.

MR. VINE: | agree with you, but you just
said the future reactors. M point is we don't know
what those future reactors are.

CO- CHAI RMAN KRESS: Well, you have an
i dea.

MR. VINE: Yes. And you can't just guess
that these 15 reactor designs are going to be built
and, therefore, we need to start a research program
| think the industry would probably object if there
were a big research program here on nolten salt
reactors.

CO- CHAI RMAN KRESS: Oh, | agree with that.

VEMBER BONACA: | dare say for future
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reactors, actually, the framework will specify sone
need for that work to be done by the industry. |
think for the past reactors, they were licensed with
no specific conmtnents to beyond design basis.

And that's why the NRC ended up trying to
get whatever they could of information to ascertain
that there wasn't a safety i ssue that would require to
go after the core licensing basis and expand it. |
expect that for future reactors, -- at least that is
what we heard this norning -- a licensing basis wll
i ncl ude desi gn basis and beyond design basis to some
degr ee.

MR. HEYMER. And that's why we had a set
of what we called events which are design, what we
call design basis events. And then there is another
group that we called emergency preparedness basis
events, which are those things which are what we to
date now call design basis. And we didn't have that
up front in the current plant.

So | think that is howyou deal with those
i ssues, isthat youidentify a series of beyond desi gn
basis or potential accident conditions that could
occur and howt he desi gns address those. | think that
was done and, in fact, in SECY-90-16, the staff made

sone recommendati ons. And they were incorporated in
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the ALWR designs dealing with these beyond design
basis activities. That's howit was done there. W
see it being a little nore structured.

Shoul d that research have been done? |
think it was a good ideato do it then because we j ust
had it on a design basis. Wuld it be done now? |
think that is already incorporated into the process.

MR. VINE: Let nme try to reduce this down
to a sinple issue of conmunication. You know, the
i ndustry is acutely aware that the staff has limted
resour ces. And we have and can foresee a lot of
future needs in the area of advanced reactor
devel opnent, research, licensing, and so forth. |
think it is certainly in our interest to have maxi mnum
conmuni cati ons between the industry and staff to
proj ect as best we can what t he needs are going to be,
what the priorities are going to be, what the tim ng
is going to be so that they can neet those needs.
That is all we are saying.

Maybe we don't have a good process for
doing that yet. Maybe the industry is not ready to
engage in that kind of a discussion yet. But as we
nove forward and we get to a point where that kind of
a discussionis appropriate, it would really hel p both

i ndustry and staff to make sure we are not wasting
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resources in an area that will never see a plant that
uses that particular technology or that particular
comput er code.

VEMBER BONACA: But you don't disagree
with the fact that the staff needs to have sone
i ndependent ability to eval uate the case the |icensee
i s maki ng?

MR. VINE: Absolutely. Now, whether that
has to be a separate conputer code or not is a
separate question. | think we are beginning to talk
now about the possibility of having nore joint codes
bet ween industry and NRC i n areas where we have hi gh
confidence in the nodels for a new design for which
t here are hi gh degrees of uncertainty. Maybe that is
not possi bl e.

But, again, you know, that is where ACRS
is very inportant in hel ping advi se on those ki nds of
i ssues, where you draw the line.

MEMBER LEI TCH:  You had a slide about 12
or so back about issues and gaps, gaps and issues.

MR, VINE: Right.

VMEMBER LEI TCH: You briefly nentioned
public acceptance and nonproliferation. It seems to
nme that i nthe whol e i ssue of saf eguards and security,

public acceptance is going to be one of the major
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hurdles that we have to get by construct a new
reactor. | didn't hear nmuch of that comi ng out inthe
presentation.

MR. VINE: Let's keepthe nonproliferation
i ssue separate fromthe security issue.

VEMBER LEI TCH: Ckay. Yes. They are
really two things.

MR. VINE: | think the view of the public
was based primarily on data that NEI provided to us
t hat t he public acceptance i ssueis very well in hand.
It's sonmet hing that has to be constantly worked on and
i nproved on in ternms of our conmunications. The nost
recent NElI data shows greater public acceptance today
than we have ever seen. And that is after 9/11.
Ckay?

MEMBER LEITCH. As | talk to ny friends
and nei ghbors, | don't get that sentinment at all.

MR. VINE: That is what the data shows.
The issue of nonproliferation is a legitimte and
inmportant issue as we look at international
depl oynment, but it's not anissue for U S. depl oynent.
And then the whole question of how we nove forward
post-9/11 i n advanced reactor devel opnent i s an i ssue
that the staff and i ndustry have to tal k about. But

it's probably going to be done in the context of the
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kind of discussions that are going on right now on
what the appropriate neasures are for the current
pl ans and, again, with the same fall off we have used
here with enhanced safety not headi ng down the path
and creating a double standard that says "This cl ass
of plants has to be able to do this, but this class of
pl ants has to do sonmething conpletely different.”
Wiere is your constant philosophy of
adequat e protectionif you' ve got di fferent standards?

We have got to work through all of those kinds of

guesti ons.

VMEMBER LEI TCH: | am sure your view of
construction costs and so forth -- well, maybe |
shoul d ask the question, rather than say "I amsure.”

Does your vi ewof construction costs have any estinate
of costs of hardening sonme of these?

MR. VI NE: The wutility requirenents
docunent had as one of its 14 key policy requirenents
enhanced sabotage protection. That was focused
primarily on plant | ayout and not on the major, major
hardeni ng activities.

Now, the designs are for various reasons,
severe acci dent managenent reasons and others, nore
robust than our current plans. So we think that the

safety is going to be even better than our current
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pl ans. But we haven't engaged in a detailed
di scussion with the staff on it.

Adrian, do you have anythi ng?

MR HEYMER: Yes. As CGary said, the
utility requirenents docunent and the three
certifications did incorporate sonme additional
features. But the whole issue of security barriers,
neasures to be taken, and how we deal with that is
still playing out. | think that still has to be
assessed and estimated, and it is an i ssue that needs
to be | ooked at.

| think as regards the public confidence,
when sonet hi ng happens of an event of the nagnitude of
sort of 14 nonths ago, there is uncertainty. And
peopl e get concer ned.

But | think if you | ook at the results of
recent exercises that have been done by i ndependent
organi zations, it shows that the nucl ear plants at the
nonment are very well-protected conmpared with some
other industrial facilities that m ght present sone
hazard to the public. But that whol e i ssue has got to
play out. You nmake a good point.

MEMBER ROSEN: Gary, | would Iike to cone
back to your earlier conment about the staff and the

i ndustry having the same codes, working towards j ust
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havi ng one code. Wuld that extend to PRA codes; in
other words, if you believe that the staff and the
i ndustry coul d have one thermal hydraulics code, work
onit together and jointly, jointly use the same code,

rather than two separate codes to do the same thing?

MR VINE: In theory. | need to kind of
step back.

MEMBER ROSEN: Wbul d that extend to the
staff and the industry having one nodel for, say,
Sout h Texas rather than having the SPAR nodels to --
you know, the South Texas, very advanced South Texas
nodel and the SPAR nodels that are probably at 30
percent of the South Texas nodel .

MR. HEYMER There have been several
di scussions about that very issue. One point is
per haps t he NRC needs sone sort of i ndependent | ook at
it. But, onthe other hand, if | ama |licensee and |
gi ve NRC t he conpl ete PRA and say, "That is what | am
usi ng. These are the assunptions” and they nay agree

or disagree with the assunptions but reach sone

understanding between you both, "These are the
assunpti ons. W are going forward," then you are
wor ki ng froma common docunent, | think it would hel p

enormously in sone of the discussions that are going

on with the SDP determ nations, where you seemto get
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into"Well, that is what the SPAR nodel says, but this

i s what nmy nodel says," et cetera. So |l think that is
a good observation

MEMBER ROSEN. Wl |, I'mjust using Gary's
poi nt .

MR. VI NE: | need to clarify ny point.
This was just a beginning informal discussion about
"I's this possible?" W have no plans. W have nade
no formal proposals. But | think in areas where we
have reasonably high confidence, it is certainly
somet hi ng we ought to discuss.

MEMBER RANSOM | n t he past, these i ssues,
it seens to ne, have been taken care by the fact that
the NRC information is public domain. Then the
utility or vendor wants to protect his information as
bei ng proprietary.

So, consequently, there have been cases
wher e t he vendor has taken, say, NRC products, worked
on themto their own needs, and then nmade themtheir
own proprietary property. But it seenstoneif there
is a conpletely collaborative type area, then it has
to be shared by everybody.

Wul d that be acceptable, | guess?

MR VI NE: And that was one of the

obstacles to our attenpts two or three years ago to
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try to get on the industry side a willingness to get
down to a single set of codes. Vendor proprietary
i ssues were an obstacl e.

Looki ng at the whol e i ssue now, there are
significant simlarities between RELAP and RETRAN
simlarities with severe acci dent codes. W are being
very open with our codes. All the utilities have it.
NRC is licensed to use it. We give royalty-free
licenses to all the universities. Anyone who wants to
use it can basically have it. So we're pretty open
with our codes. That is an area we can di scuss.

(Wher eupon, the foregoing matter went off

the record briefly.)

MEMBER BONACA: 1t woul d gi ve me concern,
however, if |I knewthat all it would depend on is one
nmet hodol ogy, particularly for thermal hydraulic
analysis, for exanmple, and there is no diverse
approach, analysis that at |east helps nme put into
context where the uncertainties are and issues.

|"ve got to tell you I can tell you one
fact. We went fromone vendor to another vendor for
fuel. And we got the | ocal analysis results. Both of
them are credi ble vendors. \What we discovered in a
way is that the peak flow tenperature versus the

charge condition for one vendor was going down wth
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i ncreasi ng break size and t he ot her one was goi ng up.
That was the first pretty interesting trend. | nean,
we were conparing things.

| f you tracked flowto the core duringthe
bl ow- down, one vendor was show ng fl ow upward. The
ot her was showi ng flow downward. Everyt hing was
different. And then, however, as you began to conpare
and to | ook, you realize there was sonething built in
conservatisns that gave you sone confidence that if
you had the best estimate calculation, which you
didn't always perform you had a very |arge margin.
Much of these differences werereallytiedto probably
sone artificiality in the nodel, whatever.

But the fact is that | don't have the
confi dence that any one of these conputer codes gives
you the true answer. So | think it is inportant that
aregulator is abletoinnyjudgnent viewindependent
of the dollars to do sone verification. | thinkit is
i mportant that, particularly exam ning the dollars he
has, have a different root, sone different approaches
and sonething of that kind. | think it is essential
for the certification of this price.

MR. VINE: We have the sane concerns. So
does RES. W may | ook at this very cl osely and deci de

we can't do it. | think we will talk about it.
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CO CHAIRVAN FORD: |I'd like to bringthis

MR. VINE: There are ways of going it that
sol ve your issue and give us nore efficiency in the
way the nanagenent goes.

CO CHAIRVAN FORD: 1'd like to bring this
topic to a close. Are there any |ast questions for
Gary and Adrian?

| would liketo finishup. W started off
this meeting today essentially just tolet the nenbers
be aware of the changes in the infrastructure report
so that we could go into witing our report on that
docunent for the full information base. Plus, we had
all of these gentlenen in this afternoon to give us
nor e background.

Could we just go around the nenbers and
see if there are any | ast m nute questions either for
these gentlenen or to John and his colleagues?
G ahanf?

VMEMBER WALLI S: | don't have nore. I
| earned sone things which I think will help ne in
revising drafts of the research report that | think
were very helpful on thermal hydraulics and nodel
uncertainties. | think | learned about this

f r amewor k.
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| think we have encouraged the staff to
devel op a t echnol ogy- neutral framework and | anguage to
some extent. Maybe we have got nore material for
encouraging that. Those are the three things. W
have nade a | ot of notes.

| have done quite a bit today. It's been
too nuch. | wll need to go back and review it.

CO- CHAI RMAN FORD:  Vic?

MEMBER RANSOM Wl |, the nmain thing that
| guess | have been puzzled by is there didn't seemto
be much rel ati onshi p between what is really going on
and what is witten in the advanced reactor research
infrastructure assessnent, which presunably we are
witing a docunent assessing this, --

CO CHAI RVAN FORD:  That' s exactly what we
are doi ng.

MEMBER RANSOM -- which was the HIGR
focus. So it's alnost inverted fromwhat has really
happened. And | ama little concerned how we are
going to deal with that, | guess.

In fact, | have learned that this cane
fromG ahamLeitch, which wites it up pretty nmuch the
way it actually is in terms of this inverted
structure. And, yet, | don't see very nuch of that in

the current draft.
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CO CHAI RVAN FORD:  John, woul d you li ke to

respond to that?

MR. FLACK: Well, of course, things have
changed si nce this docunent had begun with Exel on, as
we discussed earlier, being withdrawn from the
preapplication.

Nevertheless, | think the issue is how
much do we do on this, recogni zi ng these ot her things
are com ng al ong, which we briefed you on today. So
t he question, | guess, is is there a bal ance between
t hi s one versus the ot her and how seri ously do we need
to nove forward, for exanple, in understanding TRl SO
fuel and the graphite and all of these other things?
| guess that is something the Conmttee has to cone to
grips with as well as ourselves and t he Conm ssion as
we nove forward, you know, to | ook at these advanced
desi gns.

Sol thinkit isall infront of us. It's
just a matter of sorting it out and again placing
priorities and understandi ng on what is happening in
the worl d today and what we think is going to happen
tonmorrow. And it's not an easy thing to do.

MEMBER RANSOM Wel |, | think my comment
was nore along the lines not necessarily attacking

this report but what are we review ng.
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CO CHAI RVAN FORD: We're review ng that

report in its entirety with all appendices, which
i ncl ude advanced | i ght water reactor. W will discuss
this tomorrow. Inthe current draft, we do do that in
t he current.

Grahami's comments are exactly on line,
whichis | think the way the majority of us feel. And

that's the way the report will be witten, our report

will be witten. It is on the floor for structure
assessnent .

Mari o?

MEMBER BONACA: | cannot coment on the
second part of the neeting. | wasn't here at the
afternoon neeting, but | felt that this norning' s
presentation was helpful. | think it provided sone
insights inthe work. | thought Steve's presentation
was very informative. It was limted to the therm

hydraulic issues, but | thinkit is inmportant to step
into the PRA and actually analyze these issues,
al t hough t here are ot her i ssues that we need to cover.

| think still that | second what Vi c said,
that we got information today about three advanced
light water reactors that will have to be part of our
evaluation. So | don't know how we are going to form

it or where we are goingto put it here but would Iike
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to discuss it tonorrow

MEMBER ROSEN: Just a quick one. G ven
t he | at eness of the hour, a discussion wi th Gary about
what test do we apply to deci de where we shoul d advi se
the staff to apply their resources, we need sone
i nformati on about who i s cost-sharing? H s answer was
you shoul d hel p, especially the research areas where
there is an applicant who i s cost-sharing.

We don't know who i s cost-sharing. So if
we knew that, it would be useful to us witing the
report.

CO- CHAI RVAN FORD: I n the infrastructure
report, -- John, you please correct ne if I amw ong
-- in nost of the areas, primarily for the gas-cool ed
reactors, thereis afair anount of reference to where
col | aborative prograns will be occurring. There are
with the United Kingdom wth Japan, wth GCernmany,
what ever . And the details of those collaborative
prograns in terns of cost-share or whether it i s equa
i nformation, valueinformation share, that i nformation
i s not given.

MEMBER ROSEN: | think you're getting to
a bigger problemthan | amtrying to solve. | think
what | was wanting to knowis which donestic |icensees

are cost-sharing.
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CO CHAI RVAN FORD: Ch, | apol ogi ze. I

di dn't under st and.

MEMBER ROSEN: And if there is a |list of
t hat t hat sonebody coul d provi de us and maybe a little
detail of how rmuch cost-sharing there is if that is
the test to apply? W are not prepared to apply it
because we don't have that.

MR VI NE: I'"'m not sure that that
information is available, but we could find out for
you.

MEMBER SI EBER: | ndi vidual |icensees. |
don't know that you will have it avail able. They
don't advertise that.

MR HEYMER: Yes. There are sone
| i censees who nmay be cost-sharing who may not want to
go public with that information, which that is the
problem Gary is relating to.

MR VINE: | think if your question is
whi ch designs are obtaining either fromlicensees or
from other sources, if the issue is a question of
whi ch desi gns enj oy market interests, you don't have
toidentify the individual |icensees by nane. You can
just total up and say, you know, there is --

CO CHAI RVAN FORD:  Five, ten.

MR. VINE: -- roughly this kind of noney
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supporting AP1000, roughly this kind of noney
supporting this design.

MEMBER ROSEN: |1f | coul d get sonme sort of
information like that that I knew was valid, | would
be sati sfied.

CO CHAI RVAN FORD: Can you do that with

MR. VINE: It's a challenge. W can work
together and see if that kind of information is
avai |l abl e.

CO CHAI RVAN FORD: | appreciate that.

MR. CORLETTI: If | just may add, | think
if you really, though, look at the list of which
plants are getting interest, part of that is due to
the maturity where they are and how nmuch cl oser they
are to market.

| thi nk when you are consi deri ng where you
need research activities, that is not always the only
el ement of who is getting market interest. You have
to | ook at what are the safety i ssues associated with
each one. What is the basis for your understandi ng of
each plant design as well.

CO- CHAI RMAN KRESS: |'mgl ad he sai d t hat
because that was going to be nmy conment.

The ot her comment | have -- | wasn't here
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nost of this afternoon either, but | think we have to
recogni ze that the docunment we are review ng started
some time ago. And the fact that conditions have
changed changes our viewpoint should not be a
criticismof the docunment. W should just recognize
that. | think the staff recognizes it.

And we shoul dn't be a sl avish revi ewer of
t he docunment as it is. W should recognize it. The
staff knows these changes change. And our
recommendati ons, research, and priorities ought to
recognize the current situation, not just be a
critique of the docunent.

MEMBER ROSEN:  Just trying to use the test
t hat EPRI suggested.

CO CHAI RVAN KRESS: | think that is just
one input. |I'min agreenent with Mke. W should
have other criteria. Wat we ought to do research

MEMBER ROSEN:  And what our criteria are
shoul d be clear to all of us. W should debate that.

CO CHAI RVAN KRESS: W shoul d have sone
criteria, yes.

MEMBER ROSEN: We should discuss that.
Maybe we can this Saturday.

CO- CHAIRVAN KRESS: In our criteria, we

shoul d decide whether or not we agree with those
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criteria.

CO CHAI RVAN FORD: Grahan?

MEMBER LEI TCH: W already reviewed
revi sion one of this docunent and sent aletter onit.
And there were those ten cormments that | guess it was
you, John, who had listed themthere. And revision
two is not --

MEMBER SIEBER: It's not different.

MEMBER LEI TCH: -- is not radically
different except that now we have two addenda --
really, three addenda. | nean, the original docunent
beconmes one. And there's ESBWR, and there's ACR-700
and then the last single page, which is just the
schedul e of 2003 activities. So the docunent has to
a certain extent been updated, and we have to do that.

| think the purpose for going around the
room now for coments is not really to work on the
research report. That will be a future effort herein
a couple of days. So |I have a nunber of comments
about that, but I will defer those until that tinmne.

| would like to say, however, that | think
the NEI docunment, 02-02, is really a good start. |
think NEI should be conplinented for taking this
initiative and getting this docunent into this form

because it was hard for ne to conceptualize exactly
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what this framework woul d | ook |ike.

| think this is a good effort at getting
started, not to say that, | nean, | amsure there has
got to be a-- what | amsaying is viewed in the sense
of being, if youwll, a strawran or sonet hing t hat we
can begin discussing. I think it is an excellent
starting point.

The last time we tal ked about this, we
wer e tal ki ng about vague generalities, andit was hard
to really know exactly where were headed in that. |
t hi nk now we have got at |east something to begin
di scussi ng and begi n taking exception to. | didn't
want to put it quite that way, but perhaps that's the
case. So | really think it is a good piece of work.

That's about all | have to say, Peter.

CO CHAI RVMAN FORD:  Jack?

MEMBER SI EBER: | guess when | was doi ng
the review work and preparing the wite-up for ny
assigned section of our response to the research
report, | was wondering what it is that research is
trying to acconplish.

| cane to a couple of conclusions. O
course, ny areais limted. It's not specific to any
reactor type. So it makes it alittle different than

all of these others because, really, if | ook at the
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29 tasks in my area, nost of themseemto be for the
staff tomaintainits know edge base and i nprove it to
the point where they can deal with these advanced
concepts. | think that is a worthy goal nyself.

| think that if the staff has to stay
up-to-date has to stay famliar with the evolving
technol ogy, not necessarily do the work, not
necessarily do the research, but be able to be
know edgeable or not with what is going on in the
i ndustry to be able to nake judgnents as to whet her
| icensee subnmittals are acceptable or not.

My perception of what | read in ny area
| eads ne to that conclusion. And | think that is
inmportant. The area | reviewed was instrunment and
control. And there was a |l ot about the hardware which
engi neers always |ove, but they forgot the nost
i nportant elenment -- didn't forget it but didn't play
it up enough, which is the human bei ng who i s supposed
to interpret all of this stuff that they see in the
control roomso when it comes time to wite the fina
report, they will be able to coment.

My perceptionis | think that researchis
pretty much on the right track. On the other hand,
when the tinme conmes to say -- sone |icensee conmes in

and says, "|I amready to give a letter of intent,”
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think the research is going to be trenendously busy
getting ready to review that application.

And | thinkit is extrenely inportant that
t he i ndustry, vendors, and the staff work together so
that they can readily resolve enmerging safety i ssues
and ask the right questions. | think that nmy senseis
that we are sort of headed in that direction.

| dothink it's a m stake to pick out of
si X concepts or eight concepts that out there one
advanced reactor type and say, "I think this is going
to be the one" and then spend a | ot of resources and
sonebody el se buys sonmething different. | think that
is amstake. | think you have to be patient and wait
and bui | d your expertise and resources i nthe process.
So | guess that would be nmy coment.

CO- CHAIRVAN FORD:  Bill?

MEMBER SHACK: | don't think | have
anything to add after everybody's. The last man is
worn out .

CO CHAI RVAN KRESS: Next time we'll start
on this side.

CO CHAI RVAN FORD: Joe? \Where is Joe?

MR. MUSCARA: Just a brief coment. Joe
Muscara again. The discussion going along the |ines

that when we started out this plan, we were, of
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course, concerned with the PBMR Now t hi ngs have
noved. Now we are interested in advanced |ight water
reactors.

| would like to say that with respect to
the materials work, we are still on the right track.
| think with advanced |ight water reactors, we are
| ooking generally at the sane materials, sane
environnents. There is not a great deal of need for
addi ti onal data. On the other hand, for the
gas-cool ed reactors, these are the areas where we need
long lead tinmes to get our work done.

So | think the enphasis for the materials
work still is get that work doing for the gas-cool ed
reactor so that when they come back three or four
years down the road, | think we have been | ucky. W
had t hi s breat her where we can devel op the i nformati on
we need so we can ask the right questions when it
cones back on the table.

CO CHAI RVAN  KRESS: | think with the
respect to the question of wasting nobney on concepts
that never cone to light, | think you just have to
accept that that is going to happen.

You can't be conpl etely presci ent and know
what is going on. You just have to anticipate. And

i f you have good enough reason to expect sonmething is
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comng in the near future and there are long |ead
times, | think you just have to go ahead and do it.

MEMBER BONACA: | have just one question
| want to ask, if | could, because | wasn't here and
| amvery intrigued. You talk about the framework and
t hi s overhead t hat you presented regardi ng strong PRA
enphasis to us in these categories.

Al'l we are doi ng, optiontw, now, | agree
with the approach that it has to be very nuch
risk-informed. But if it is technology-neutral, it
nmeans that it would be applicable to light water
reactors, advanced light water reactors, as well as
advanced any plant out there that was presented this
nor ni ng.

Do we know enough about those plants to
real ly devel op an adequate PRA as well as sufficient
dat abase to support the risk-inforned approach? |
nmean, | am trying to -- | am sure you had this
guestion before from sonebody and | wasn't here to
hear the answer.

MR. HEYMER: W acknow edged t hat we have
done a ot of work in light water reactor PRAs. And
thereis a standard out there for the internal events.
There is sone work going on on external events.

It is al so recogni zed that a PRA for the
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HT-MHR may be a little bit different than a I|ight

wat er reactor PRA And, therefore, perhaps there
needs to be an appendix or a guideline on a gas
react or PRA, one of the things you should | ook at. So
there is that issue.

There was al so the i ssue t hat we di scussed
and acknow edged t hat i nportant neasures and the ri sk
nmetrics and t he performance neasures for a gas reactor
or the ACR700 may be different. W need to | ook at
t hose and reach a determi nation what are those for
those different types of reactors.

And you are quite right. You can't
actually do something like an option two type
cat egori zati on unl ess you have got a newunder st andi ng
of those. And we acknow edged that work needs to be
done in that area, but we think it's work that needs
to be done based on the fact that we know that there
is an application comng in.

We knowthat thereis aninterest inthis
ar ea. Ckay. That's something that we can have
confi dence that we can work on. W're going to get
there. So | don't knowin a short period of time if
t hat answers your questi on.

MEMBER BONACA: No, | understand as | ong

as there is the recognition that you can go to PRA as
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much as you can. It depends so much on experience at
t he basis.

MR. HEYMER: And we al so had a di scussi on
about defense-in-depth and the application of
determ ni stic neasures where there is uncertainty and
t he consequences are significant. And we went through
t hat process.

CO CHAI RVAN FORD: | would like to thank
all of the speakers. John, thank you and your team
And thank you, gentlenen. W are adjoi ned.

(Wher eupon, at 5:52 p.m, the foregoing

matter was adj ourned.)
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