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P-ROCEEDI-NGS
8:02 a. m

CHAI RVAN APOSTOLAKIS: This is a neeting
of the Advisory Committee on Reactor Safeguards
Subconmi ttee on Regul atory Policies and Practices. |
am GCeorge Apostolakis, acting Chairnman of the
Subcommi tt ee.

Menbers in attendance Tom Kress, Bill
Shack, Graham Wallis and Ri ch Denni ng.

The purpose of this nmeeting is to review
the staff's | ast proposed NUREGs docunment docunenti ng
t he expert opinion elicitation of |arge break | oss of
cool ant acci dent frequencies. The Subcommttee will
gat her information, analyze rel evant issues and facts
and formulate proposed positions and actions as
appropriate for deliberation by the full conmttee.

M ke Snodderly is the designated federal
official for this neeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi ster on Novenber 2, 2004.

A transcript of the neeting is being kept
and will be made available as stated in the Federal

Regi ster noti ce.
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It was requested the speakers first
identify thenmsel ves and speak with sufficient clarity
and volune so that they can be readily heard.

We have received no witten conments or
requests for tine to nake oral statenents fromnenbers
of the public regarding today's neeting.

As | just said, the purpose of the neeting
is toreviewthe staff's draft proposed NUREG report
but to nmention the expert opinion elicitation of |arge
break | oss of cool ant acci dent frequencies. This draft
NUREG report is to provide the technical basis for
determi ning an appropriate break size.

The Committee at its Decenber, 2004
neeting is scheduled to review and comment upon this
draft proposed report. The Subcommittee is prepared
to make a recommendation to the full Committee on
whet her or not the draft proposed NUREG report shoul d
be issued for public comrent.

The recommendation will al so consi der how
the draft proposed NUREG report will be supportive of
a proposal wth the risk-inforned requirenents
addressing | arge break LOCAs.

W will now proceed with the neeting, and
| call upon M. Rob Tregoning of the O fice of Nucl ear

Regul at ory Research to begin.
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7
MR. TREGONING Al right. Thank you, M.

Chai r man.

We'd start out with the nea culpa. |If
you'l |l | ook at your handouts, | think they say we have
a nunber of slides in there that are hidden that we've
just provided for your information, but | think said
if you give a slide nunber, it's slide X of 37, we'll
there's only 35 slides. So there's not an error in
your packet or an error in the slides. So, | apol ogi ze
for any confusion. But we've corrected that error as
we've made things in the elicitation in the
presentation itself, so this reflects the nost
accurate information that we can present.

As the Chairman nentioned, we are here to
di scuss the expert elicitation that was conducted and
devel op passive system LOCA frequencies using the
ri sk-informed revision of 10 CFR 10.56. |'m Rob
Tregoni ng and copresenter is Lee Abranson, formerly of
the O fice of Research.

CHAI RVAN APOSTOLAKI'S:  Currently where?

MR. ABRAMSON: | guess I'mstill currently
-- I"ma consul tant.

CHAI RVAN APOSTOLAKI'S:  Are you retired or
somet hi ng?

MR. TREGONING He's part-tinme.
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CHAI RVAN APCSTOLAKI S:  He's paid, right.

MR. ABRAMSON: Not much, but |'m paid.

MR. TREGONI NG There's objective for the
presentation today. One, we're providing in the
presentation just a very high level outline of the
LOCAelicitationthat's chronicled in the draft NUREG
and used as part of the technical basis supporting the
proposed 5046 rul e revision.

The outline is going to be relative high
| evel , because nost of this information has been
presented to the Subconmittee and main Conmittee in
prior sessions. So nost of the detailed information
that we'll talk about in this presentationis goingto
be a discussion of the research that we conducted,
since really the last in depth previous ACRS
di scussion, which was in reality March, but then we
were also at the main Conmittee in July. However,
this additional research is very inportant to
under st and because it docunents addi ti onal sensitivity
anal ysis that we've conducted and al so di scusses the
internal and external review.

Qobviously, while the outline of the rest
of the elicitation is high level, we're certainly
willing and expecting to deal with questions at a very

refined | evel as necessary. And | can always pull up
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old slides if we need to as well.

Just wanted to  briefly review for
everyone, get everyone up to speed. W' ve been in
front of the ACRS nunerous times to tal k about the
elicitation. Mst recently was in July of '04 when we
presented it in front of the main Conmittee on the
initial results and sone of the initial sensitivity
anal ysis, and the use of the results in naking a
selection for the transition break size. Prior to that
in March and April we were in front of this
Subcommittee and the main Conmittee to tal k about the
results. And prior to that dating back all the way
back to March of 2001 was, | think, the first tine we
canme in front of the ACRS, which essentially laid out
some of the technical issues and the reasons why we
thought at the time we needed to pursue expert
elicitation to devel op these frequencies.

So since the July neeting we've had quite
a nunber of mlestones that, again, we're going to be
tal ki ng about here in great detail.

In the July tinme frane when we cane in
front of ACRS, we had just conpleted the very first
prelimnary draft of the NUREG and we had supplied
that NUREGto all the external review-- or |I'msorry.

To all the panelists that were on t he expert panel for
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the elicitation,

In July we had a video tel econference with
t hose panelists and we got feedback with them which
we i ncor porated and used to make revisions. So we had
conpleted this initial review by the elicitation
panel i sts. That was conpl eted around August 30t h.

In the beginning of August we also
initiated an external review And the external
review, as we're talk of later, focused on the
anal ysis of the elicitation responses. And that was
initiated in early August. W conpleted, for all
intents and purposes, at the end of Septenber.

And then the | atest m | estone is a week or
so ago, Novenber 5th, we submitted the | atest version
of the draft NUREG for ACRS review. And this is the
vision that we'd like at main Conmittee to get a
recomrendat i on whet her the ACRS believes that this is
sui tabl e for going out for the public comment period,
as well as supporting the 5046 rul e revision.

So | wanted to start with an executive
summary of the process at large. Again, we utilized
the formal elicitation process to estinate generic BWR
and PWR passive system LOCA frequencies primrily
associated with nmaterial degradation.

As part of this effort we devel oped
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guantitative estimtes for piping and nonpi pi ng base
cases and we spent a lot of time in the past
di scussi ng what those base cases were and how they
were used. And we used those for anchoring, for
guantitative anchoring of the elicitation responses.

The panelists when they provided this
information, they provided quantitative estinmates.
But as inportant or even inportantly they supported
their quantitative estimates by qualitative rational e
for the various underlying technical issues that we
devel oped as a group. And they've provided us these
estimates in individual elicitations.

Interns of the results or agreenent anong
t he panel i sts, we have generally good agreenent about
the inmportant qualitative LOCA contributing factors.
However, the difficulty that all the panelists face
was actually trying to express quantitatively the
i npact of these various qualitative issues. And when
you |l ook at the quantitative estimtes, that's where
you can see relative large individual uncertainly.
And then also panel variability. So, again, good
agreenent qualitatively what the i ssues are. Much nore
difficult to quantify those estinates. And that's one
of the reasons we selected on an elicitation in the

begi nning as an approach we were going to use to
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tackl e this problem

The quantitative results that we're using
we've determned by aggregating the individual
panelist's estimates. The nethod we' ve used, and
we're going to go into this in great detail
subsequently, we've essentially a geonetric nean to
aggregate the individual results. W believe this
approach is consistent with the elicitation
phi | osophy. And one of the things you'll see is that
the results are pretty conparable to the NUREG CR
57.50 esti mates.

NUREG CR 5750 was conpleted in 1998. This
was the | ast | ook or the nost recent | ook at that the
agency had givento LOCAinitiating event frequencies.
It was done in a nuch different manner. So the fact
t hat they' re conparabl e i s somewhat serendi pitous, but
it still provides an interesting an relevant
benchmar k.

W are going to talk about in terns of
sensitivity analyses, there were a nunber of
alternative aggregation schenes that we enpl oyed. And
one of the things we'll discuss is that the way you
aggregate the results definitely can effect the bottom
line estinates that you come out with.

CHAI RVAN APCSTOLAKI S:  Let nme ask you
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somet hi ng about --

MR, TREGONI NG  Sure

CHAI RVAN APOSTOLAKI S:  The whol e poi nt of
this is of course to support the revision of 5046, the
board break LOCA frequencies. And 5750 was published
in the late '90s or sonethi ng?

MR TREGONING In '98

CHAI RMAN APOSTOLAKI S: Yes. Now you cone
up with a report five years later that doesn't quite
agree with 5750 and you have sonme argunents why the
5750 results are not applicable to the rule. Now, |'m
sure 5750 also critique earlier studies, the reactor
safety study estimtes were pretty high and so on.

| " mwonderi ng whet her five years fromnow
we' re goi ng to have anot her study that would criticize
your study, and how would that affect the current
effort to risk-informng the large break LOCA
frequenci es? How much can we rely on all this in this
processing, in other words?

MR. TREGONI NG Yes. Well, when you | ook
at these estinates, whenever you devel op these
estimates you start with the same know edge that you
have. And | think all of us hope that the state of
know edge that we have is going to continue to evol ve

inthis area. And | think what we've tried to do with
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this is you try to build on and neke better the
estimates that have gone on in the best.

| would hope that five to ten years from
now sonebody will look at this work and look at it
very critically and say "W can do better.” And if
they can do better, we can do better at that tineg,
then there's benefit for reevaluating this at this
time, then I would say by all nmeans it's a worthy
endeavor at that point.

CHAI RVAN APOSTOLAKI S:  But the current
state of know edge, though, which |I agree with you
you know this is really what we're trying to do with
expert opinion elicitations, the current state of
know edge includes what | just said.

MR. TREGONI NG Yes, of course.

CHAI RVAN APOSTOLAKI S:  That every four or
five years we seemto change the frequencies. So that
creates an uncertainty that is above whatever we're
doi ng here.

MR, TREGONI NG  Yes.

CHAI RMAN APCSTOLAKI'S:  And that's not a
criticismfor you, by the way. This is the way it is.
And that uncertainty is not really quantifiable.

So it bring us now to the structure of

this interpretation of defense-in-depth. So whatever
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your experts cone up with or the aggregation schenes,

it appears that we will have to be conservative and
put some extra margin, which |I think the stuff is
al ready done. | nmean, they go to 14 inches for PWR

MR, TREGONI NG  Yes.

CHAI RVAN APOCSTOLAKI S: So how nuch woul d
this uncertainty, hownmuch margi n shoul d we put there?
Do you have any comments on that? O how confident
are you that these nunbers -- because you claimin
there -- well, not you personally, but the report
states that the experts expect that their estinmates
will be nore or less stable for the next 15 years or
so?

MR. TREGONI NG  Yes. Yes.

CHAI RVAN APOSTOLAKI'S:  How can they say
that, | mean when we have a record where every five or
si x years we change the frequencies?

VR. TREGONI NG Wl |, point of
clarification. This is the third major evaluation, to
nmy know edge, that we've really had as an industry to
eval uate LOCA frequencies. The first time was back i
t he react or safety WASH- 1400 estinates tine frane. And
we just had al nost very little operating experience at
that time. So we really were relying on information

that we had from other industries. And there was a
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conscious effort by the people that did the WASH 1400

estimates to ensure that these were conservative
esti mates.

So that was a decision, and again at the
time frane based on the state of know edge, that was
| would argue a very good deci sion

5750 conpared to WASH 1400 was a radi cal
departure from the nethodology to determ ne LOCA
frequenci es. And, again, the goal of 5750 was al so to
be conservative and also |ook at evaluating the
operating experience that we accunulated up to that
time, which was certainly nmuch nore consi derabl e.

Vell, this was conpletedin'97/'98. It's
six years later and this innm mndis the first real
in depth nmulti-disciplinary | ook that we've had at
LOCA frequencies to build on the 5750, you know.

Soinfive years unl ess sonmething dramatic
happens, | don't knowthat the agency i s going to want

to bite this off again.

CHAI RVMAN APOSTOLAKI S: | understand that.
But it's not only your studies. | was reading -- well,
first of all I'"'mnot an expert in this, not in the

elicitation in the materials part. So | was reading
anot her paper that recently was published by Flem ng

and Lydel I .
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MR. TREGONI NG Yes.

CHAI RVAN APOSTOLAKI'S:  And Lydell is one
of your experts.

MR, TREGONI NG  Yes.

CHAI RMAN APCSTOLAKI'S: And | think both of
them certainly Flem ng, both of themwere i nvolved in
an early EPRI study on frequencies. And now they say,
again, a few years later we enphatically urge people
not to use the EPRI results. So what is that telling
nme about this field? How do these things change every
years and should | take your nunmbers and add 20 to
make sure |'m covered?

Lee?

MR. ABRAMSON: You raise a very good
poi nt, George. Wat we've tried to do, at |least the
way | look at with the study and with the experts, is
totry to come up with the best estimate of course in
i ncludi ng the uncertainties as to what the frequenci es
of LOCAs are going to be under all wvarious
ci rcunst ances.

And vyou raise, obviously, a crucial
guestion as far as the application is concerned. How
is this going to be used in a regulatory arena. And
think it's really inportant to try to separate this.

In the report itself, and we tal k about
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conservatisms and so on and so forth, but | think as
far as this NUREGis concerned | think what it should
be focused on is what is the best we could cone up?
What's the best expression of this expert judgnent,

i ncluding their uncertainties?

What you're raising is another issue.
Considering the regulatory arena and the fact that
these things change over time, how should it be
applied? | think that's an issue that really goes
beyond what the NUREG does and what we've tried to do
in the NUREG

CHAI RVAN APOCSTOLAKI'S:  And | agree with
t hat .

MR. ABRAMSON: So it is a very, very
important issue. But | would say that we really do
not address that, certainly --

CHAI RVAN APOSTOLAKI'S: | know you don't.
You' re not addressing it.

MR ABRAMSON:. And also | think it's
i nportant, too, that when we tal k about conservatism
you can tal k about conservative estinates in terns of
the technical responses of the experts. It's another
i ssue as to whether you want to do additional margins
on conservatives froma regul atory point of view And

| think that should be, if you want to do this and

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

19

that's certainly appropriate, you shoul d separ at e t hat
type of conservatism added in conservatismfromthe
built-in estimates of the report.

CHAI RVAN APOSTOLAKI S: No. This coment is
not intended to criticize what you guys have done. And
you did, you know, what you were supposed to do. But
this Conmittee, of course, is interested in the
ultimate use of all this information in regulatory
deci si on nmaki ng. That's why |'mraising these i ssues.

Now, another fault is that why didn't you
ask the experts to consider these issues? Because
they're certainly the experts. And nmake a judgnent
about how t hings can change?

In fact, they nake a statenent that is

exactly opposite of what | am doing here. They say

that these estimtes wouldn't be -- unless the
opposite of the report, not the experts -- that these
estimates will be fairly stable in the next 15 or

what ever years, whichis a pretty bold statenent in ny
view given the history of the thing.

MR. ABRAMSON: Yes. Well, | would
respond, they're experts in their subject matter.
They're not necessarily experts in the regulatory
arena how these estimates should be used in the

regul atory arena.
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CHAI RVAN APCSTOLAKI S: G ahan?

MR. WALLIS: Yes. 1'd like to make a
comment about uncertainty, and | think that that's
really what we're tal ki ng about, George.

vell, first of all, we have to recognize
that an expert elicitation is a necessary evil in the
sense that we really need it, but you can't really
make data out of nothing. And |I'm not inplying that
that was done here. But | think that the big issue
that we're really addressing here is the uncertainty,
and it's very typical of expert elicitation that the
experts think that they know nore than they really
know, that they're nore definite. And | think that the
area that we have to be particularly critical of the
report in terns of looking at the report carefully is
| think there is a great tendency to narrow those
uncertainties. And the uncertainties are truly |arge.
And we have to make sure that the NUREG report really
attenpts to reflect those uncertainties and doesn't
draw t hem i n.

| think that there's a tendency in the
report to underesti mte what the real uncertainty is.
And we take a set of experts that in alarge sense get
prej udi ced by tal king to each other. And that helps to

narr ow.
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| nmean, if we look at the range of
uncertainty across those experts, that doesn't really
represent the true range of uncertainty. It's great
t han anongst t hose experts, because they talk to each
other. They narrow -- tend to narrow.

CHAI RVAN APOSTOLAKI S:  They read 5750
right?

MR. WALLIS: They read 5750.

CHAI RVAN APOSTOLAKI'S:  They al |l read.

MR. WALLIS: But, see, what's what you're
really tal king about. See, | don't know what the 5750
uncertai nty bands were whet her they real |l y enconpassed
these, but | think that's what we really have to be
careful of is that we do not allow the uncertainty
bands to be narrowed artificially. And I'mafraid
that there's a tendency for that to happen.

CHAI RVAN APOSTOLAKI'S:  But there is al so
anot her point. | do appreciate Lee's comment that we
should really review the report and all that, but
there is a bigger issue here. Because we had the
presentation by the staff, the regulatory staff, a few
weeks ago. And they told us that they added extra
margins, as |'msure you're fully aware.

But if you read the Conm ssion's side

they have a for exanple that goes on for several
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par agraphs. And they sort of hint that once you use
t he nean frequency of the expert distribution as the
transition break size. Now if that is the case, and
if the Commission insists onthat, inm viewit puts
a tremendous burden on you guys. Then we have to make
sure that your uncertainties are not underestimated.
Because it's one thing, you know, to develop a
di stribution. And, |ook, we all have been involved in
t hese exercises. W know that there are many ways of
doing things and so on. But then if the decision
maki ng says |'Il take your results and I'll add X,
then the details of the processing of the expert
opi nion i s maybe not as i nportant anynore. But if the
deci sion making says I'll take your distribution and
use your nean val ue, whoa, it's a whol e di fferent bal
gane now.

So that it's risk-inform ng versus ri sk-
basing in the regulation. If you risk-base them
there's tremendous burden on the PRA to be perfect.
|F you risk-inform then you renpbve sone of that
burden because you're also using other conservative
phi | osophies and so on to nake to decisions. So |
don't know how to do that.

If Richis right or the uncertainties are

underestinmated, that certainly would ef fect the nean.
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And the choice of the size of the transition break.

| just wanted to get your thoughts on
this. | mean, again, | amfully aware of the of the
fact that this not an i ssue that can get a definitive
answer by anyway.

But, you see, | nean when | read t he SRM
| think whoa, it says that we should go with the nean
of the exports.

MR. TREGONING Well, philosophically I'm
in full agreenment with everything that you just said.
So, believe nme, | agree with the fact that if you use
the elicitation results it does put nore burden on
t hose results.

CHAI RVAN APOSTOLAKI S:  Absol utely.

MR TREGONING And we've tried to do as
good a job as we can do, certainly. And | would argue
that we haven't underestimted uncertainty in this
report, at |east based on the results that we get.

Now, you could argue well did the experts
t hensel ves, you know, because you didn't have of a
pool or because, you know, they collaborated in some
sense. But, you know, |'d argue that the pool of
experts inthis areais relatively small and they al
relatively all have a very simlar experience just

because the background information. |It's comruna
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know edge. It's shared.
MR. SHACK: Well, there's also the

guestion of whether the uncertainties are this way or

this way.

MR TREGONING Well, that's true

CHAI RVAN APOCSTOLAKI'S:  Up or down for the
record.

MR. TREGONING That's right. That's
right.

CHAI RVAN APOSTOLAKI' S: There's no vi deo of
t he neeting.

MR. ABRAMSON:. Another point to note is
that in the report itself we do not reconmend an
answer .

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR ABRAMSON: We have what we call a
baseline result and we give argunents why this is the
baseline. But what we also do is you'll hear, of
course, extensive sensitivity analysis considering
excursions fromthis. And we do nention in the report
which of our results you should use or which
conmbi nation, it depends on the particul ar application
that you' re going to use it for.

So we try to separate out, if you Ilike,

the technical problemof howto extract the
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information with the expert elicitation as far as
getting the best estinmate you can fromthe application
of it. And this is certainly intended as an input to
t he application process.

CHAI RVAN APOSTOLAKI S:  Absol utely.

MR. WALLIS: WIIl you explain this bullet
that says geonetric mean aggregation, results are
consist with elicitation phil osophy.

MR. TREGONING Yes, we'll get nore. And
Dr. Apostolakis, if we want to get into this later --
again, this wasn't going to be the focus of this
presentation, but | could provide a little bit nore
i nsi ght howthe NRR fol ks, howwe started with this --

CHAI RVAN APOCSTOLAKI S: Pl ease do.

MR. TREGONING -- and how we ended up
with what we did. |[|'ve got a couple of slides that
"1l show, and maybe I'Il get them after the break.

CHAI RVAN APCSTOLAKI'S:  We can use all the
i nsight we can get

MR. KRESS:. Before we get off of this
particular issue, | want to submt maybe a different
vi ew of the subject.

| agree with what was said in general
about expert elicitation. Inthis particular instance

where it's being used strictly for 5046 only, now|l'm
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restricting ny cooment to that because this could be
used for other things. But for use in 5046, | don't
think it gives a damm.

CHAI RMAN APOSTOLAKI S:  You don't think
what? |'msorry.

MR. KRESS: Wiat choice you use for the
expert elicitation and what the uncertainty is.
think you could pull this -- out of the air and
woul dn't have mattered. Because what you're asking is,
we're asking to control the risk to these plants
somewhat. And what the subject matter is given a
redefined transition break size, what does it do to
the risk of the plant. That has nothing to do with
this expert elicitation. That's just a choice, a way
to pick this nunmber out of the air. And it doesn't
matter what the uncertainties are. The real question
is what effect does that have on this. Wll, that's
of course sonething you're not going to be able to
talk about it a priori because it requires too nuch
information for the PRA to deal with as a start.

But if you have a process dealing with
50.46 which is going to track this risk change in
i ndi vi dual plants for individual changes and put alid
on it. Nowthat's the only thing that gives ne

confi dence.
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| could care | ess what process you use to
choose these pipe sizes. Pull it out of the air, use
the nean, use the 95 percentile; | don't care. It
doesn't matter --

MR. SHACK: -- you should get for the
LOCA- -

MR. KRESS: Oh, yes, there's another side
to this. The choice also effects one set of
sequences, the LOCA sequences and their contributions
torisk. It will matter a little there. But the
point is --

MR TREGONING It will matter a lot.

MR KRESS: ©Ch, | know. The LOCAs don't--

MR. SHACK: Well, that's because you
assigned a certain frequency.

MR. TREGONI NG  Exactly.

MR FORD: Could | get in here? Yes, |I'm
just trying to get noving forward. |'ve got a request
as you go forward that where appropriate you could
nmention the question -- specificity of the materi al
degradation. What's going to refer to is the
unexpected event, Davis-Bessie for instance. It
shoul d i npact on all the other things.

This report is primarily looking at the

nmean and the uncertainties on generic BWR and PWR and
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there's generic at all about materials degradation.
It's plant specific.

So where appropriate, if you could just
address that.

MR TREGONING And I'll go ahead and
address it nowif that's okay, if there's a question.

MR KRESS: But before we leave | hate to
| eave this comment unresponded to. This choice of a
pipe size is going to have very little effect on the
act ual LOCA frequencies and the actual LCCA
contribution. It's just not going to effect it very
much. But that's the comment | wanted to say about
t he response.

MR TREGONING In reality, but it coul d--

MR KRESS: |I'min areality space.

MR. TREGONI NG But you predict the effect
of it, it could have a dramatic effect.

MR. SHACK: You know, how you treat breaks
above the transition break size, if you --

MR. KRESS: That's a problem \What he's
tal king about, that's right. And | think the --

DR. WALLIS: You can't make a categori cal
sayi ng wi t hout knowi ng what the plants will do. |If
it's against the rules, there nay be big changes in

t he pl ant which change a whol e | ot of things.
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MR. KRESS: That's why | said you can't

determ ne the risk ahead of tine.

DR WALLIS: And we haven't tal ked
anyt hi ng about that.

MR KRESS: Yes, we have.

DR. WALLIS: Very, very little.

MR KRESS: OCh, no. There's --

DR. WALLIS: Not positively.

MR. KRESS: But there's a list of things
that can be done and there's a process to control
risk.

DR. WALLIS: Ah, that's their problem
That's their problem

MR. KRESS: Ah, yes, that's the inportant
t hi ng.

CHAI RVAN APOSTOLAKI'S: Wl |, nmaybe we can
nove on to page five of this.

MR. FORD: Before we nove on, could you
said, you said you' d better this.

MR. TREGONI NG Al though, again, and I|'|
talk about this a little nore in depth in later as
wel I, but although the goal was to devel op generic
frequencies, we spent a lot of tinme talking about
broad plant specific differences. So differences in

broad ESSC, for instance, difference in nitigation
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techni ques that are applied anong the plant.

MR. FORD: Right.

MR TREGONING And how those differences
coul d inmpact the generic val ues.

MR. FORD: Right.

MR. TREGONING So part of the uncertainty
bound was to reflect differences that could exist
broadly within plants.

Now we specifically told the experts not
to consider the effect of, at |east on degradation
i ssues, of a single plant that m ght have a nunber of
f or what ever reason outl yi ng characteristics. However,
if there is such a plant that they know about, by al
nmeans make us aware of that during the elicitation so
we can take appropriate steps to make sure that we
bring them back in with the fold.

MR. FORD: So that's specific know edge
fromthe experts?

MR, TREGONI NG  Yes.

FORD: |Is part of your 95 percentile?
TREGONI NG Yes.
FORD: Yes.

TREGONI NG And when we got into --

2 % 3 3 3

FORD: |s that qualitative or

guantitative?
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MR. FORD: Ckay.

MR,  TREGONI NG

31
Bot h.

There's a whol e set of

guestions on safety culture with respect to passive
system LOCA fail ures.
MR FORD: Yes.
MR, TREGONI NG

The effect of variability

in safety «culture anong individual plants was

specifically factors in that case --

MR FORD: Right. Yes, | saw that.
MR. TREGONING -- to the bounds with
respect to these average -- you know, the sort of

average result.

And one of the things that came out of
this, and | brought this up a couple of weeks ago, is
that the safety culture was really deficient, many of
the experts said this could dramatically effect your
LOCA frequencies not surprisingly, a factor of a 100
or maybe even nore.

CHAI RVAN APOCSTOLAKI S:  Yes, but it seens
to ne, though, that the report says that if the safety
culture was included, but at sone point later it just
di smsses it.

That the experts felt confident that

the safety culture would be good and there is no

i mpact .
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MR. TREGONING Yes, it does. | think

di smi ss might be too harsh a criticism W separated
it fromthe very begi nning and then we said we want to
consider safety culture separately because it's a
separate issue. And what the experts said is that
sort of the generic or the average safety culture we
expect to stay relatively constant.

CHAl RMAN APOSTCOLAKI' S: But you see --

MR TREGONI NG However it's the bounds,
and we do say in the report that the bounds or the
di fferences at individual plants could be, you know,
i f proper pr ocedur es, pr ot ocol , i nspecti ons,
i npl enentation; if all those things aren't foll owed,
then there is an inpact that the experts could
guantify.

CHAI RMAN APOSTOLAKIS: Right. So the
experts acknow edge that there may be an inpact?

MR. TREGONING O course.

CHAI RVAN APOSTOLAKI' S:  But they did not
include it in their estinmates?

MR. TREGONING They included in it
estimates of the effect of safety culture on the
bounding estimates, not the md-value estinates.
Because we were | ooking for general trends. Look out

there on the future and see what's going to be the
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effect of steam generator replacenent. Wat are
general trend effects? You know, what's going to be
the effect of deregulation? Wat's going to be the
effect the fact that the plants are -- you know, that
we're getting nore experience? Wat's going to be the
effect of, you know, the aging workforce? Al of
these rel ated i ssues and how they're going to effect
the industry at large. So that's what we were really
trying to get at with the safety culture questions, at
least in ternms of the average responses.

But then for the bounds, tells us about
the effects that i ndividual plants and sone
differences from the average, say, industry safety
culture, how that could effect LOCA frequency.

MR. DENNI NG But your bounds don't effect
your nean?

CHAI RVAN APOSTOLAKI S:  Yes, they shoul d.

MR. TREGONING The bounds don't effect
the md-value. They'll certainly effect the mean.

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR, TREGONI NG  Yes.

MR. DENNI NG The m d-val ue? Yes.

MR. TREGONING That's right. They don't
effect the m d-value --

MR DENNING And it is the nean we were
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| ooking at, right? 1s your geonetric--

MR. TREGONI NG But one of the things we
don't do is we don't nodify or multiply the results,
t he degradati on based results by any sort of safety
culture nodifier. There's no conbination in that
sense.

MR DENNING | nean, | think it's a big
m stake. | nmean, | don't know exactly how you do it
but if you | ook at the nean of the plants that are out
there and suppose there's a plant that's 100 tines
wor se than any other, the nean inpact is trenendous.
You know, |ike you saw in NUREG 1150, you often
di stributions where the means were greater than the 95
percentil e.

MR, TREGONI NG  Yes.

VR. DENNING And | think you're
constraining this in a way that doesn't reflect the
reality of the popul ation of plants that are out there
today or will be in the future recogni zing that there
are always going to be bad pl ants.

MR. TREGONING Right. But again, we want
generic estinates. W don't estinates that are skewed
by one particul ar plant.

MR. DENNING That's the popul ation of

what we face, though. That's what effects the
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average. |If you have a plant that's 100 tinmes worse
than the others, it dom nates the risk

MR. TREGONING At that plant, not any
ot her plant.

MR. DENNING No. The risk. No, | neant
t he whol e ri sk

MR. TREGONING Well, okay, it mght
dom nat e.

MR. DENNING The public risk. And by
decreasing regulatory requirenents that don't -- you
know allow him to stay out there and dom nate the
public risk, you know. So |I think that there is a
real concern here that we have to worry about those
outlier plants and how they effect.

And | recogni ze you --

MR, TREGONI NG  Yes.

MR. DENNING It's not easy to address.

MR. ABRAMSON:  Your point well is taken,
but again I'lIl come back to the point | nade before.
| think this is not the -- the exercise that we went
t hrough with the NUREG was not intended to account, |
guess, for the full effect or the full range of plants
that are out there. As Rob said, we say over and over
again this is a generic estimte. And that was the

instructions as to the panelist.
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The issue you raised as to how you m ght
have, say, outlier plants and how you woul d effect
this, I would submt that this is sonmething that's
somewhat beyond what the purpose of this exercise was
and needs to be taken into account when you do the
regul atory application.

MR. KRESS: That's exactly right. And the
way you do that is fix the PRA so it reflect safety
cul ture issues.

CHAI RMAN APOCSTOLAKI S: The issue of safety
culture confuses ne a little bit. There is an
extensive discussion in Appendix H of the report on
safety culture where they say sone of the things you
just told us, that sonme experts consi der Davi s-Bessie
and this and that. But then in sunmary it says the two
principle conclusions from the safety culture
elicitation questions are, first, safety culture
ef fects on future LOCA frequenci es are expected to be
mnimal. And second, the ability and regul atory
safety culture are high correl at ed.

Then in bold face "Because of these
findings no nodification or adjustnment was applied to
determ ne i f one containi ng LOCA frequenci es presented
subsequent . "

So after all this discussion, the group
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decided that safety culture would not effect the
guantitative evaluation later. |It's in bold face.

MR. TREGONI NG Yes, again, the average
safety culture.

CHAI RVAN APOSTOLAKIS: It doesn't say
that. It says no quantitative. And the panelists
expressed the need for continued vigilance. Wll,
yes, sure.

MR. SHACK: But | think what they're
sayi ng, George, is they don't expect changes in safety
culture to change the frequency, not that safety
culture can't --

CHAI RVAN APOSTOLAKI'S:  But the point is
that the nunmbers at the end do not inprove any
possi bl e- -

MR. SHACK: Because they think the safety
culture is going -- will renmain constant.

CHAI RVAN APCSTOLAKI'S:  Yes, but that's a
very inmportant to know that it's one of the
[imtations or you knowthe scopi ng of the study that,

yes, we | ook at safety culture but then we assune t hat

safety culture will remain constant, even though we
know that if changes dramatically, it will have a
i npact - -

MR. TREGONI NG Again, we didn't assune
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that safety culture was going to -- that was based on
t he expert responses --

CHAI RMAN APOSTOLAKI S:  Yes. Yes. The
experts expect that the safety culture will be
constant and good.

MR. DENNING And they're not experts on
safety culture.

CHAI RVAN APCSTCOLAKI S: And they're not
experts on safety culture.

MR. TREGONING But they are -- well, they
are experts on how safety culture can effect LOCAs.

CHAI RVAN APOSTOLAKI S: Absol utel y.

MR. TREGONING And that's only what we
asked themabout. W are only |ooking at a very small
pi ece of that safety culture.

CHAI RVAN APCSTOLAKI S:  But | woul d say,

t hough, that maybe -- you know, in your executive
summary of the abstract you should be a little
cautious to refer to issues |like that. Because | find
this, what | just read, to be a little bit
inconsistent with -- like in the executive sumary,
page A-1. The effects of safety culture of LOCA
frequencies were also evaluated, period. Now that
tells nme that the nunbers that they're going to give

me include the effect of safety culture. But on
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Appendix H it says well, we evaluated but we really
decided that it's going to remain good and we didn't
include it in the nunbers.

So |l think this statenment in the executive
sumary, which a | ot of the decision makers are going
to be read, should be qualified.

MR. ABRAMSON: But if they said on the
average the effect of safety culture is a multiplier
of one, in effect we have a value. |If we multiple the
answer by one, and then they don't change.

CHAI RVAN APOSTOLAKI S:  Well, that's not
what they said. Sone of themactually used a factor
of | ess than one, right?

MR. ABRAMSON:  Yes, but --

CHAI RVAN APOSTOLAKI'S:  And others said --
| just don't think that this sentence on page A-1 is
consi stent with what you have in Appendi x H.

When | went to Appendix H 1 thought I was
going to see nore along the lines --

MR TREGONING | nean, and if you go on
t he paragraph before H, you'll see a | ot about the
treatise and the effect of individual plants. And we
do talk about that definitely in H That |ast
sentence is, and why is bolded? Just because --

because of the generic consideration by the experts
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that, again, the average safety culture is going to
remain relatively constant.

CHAI RVAN APOCSTOLAKI'S:  Well, that's --

MR TREGONING W didn't do any
nodi fi cati on.

CHAI RVAN APOSTOLAKI S: | understand that.
But that's a pretty strong assunption on their part.

DR WALLIS: What about the statenment on
page A-3 that the effects of safety culture are
cyclical? And that's very different fromthem
remai ni ng constant. Were did that cone there and how
did that get changed? And if it's cyclical, I'd like
to know how big are the variations.

MR. TREGONING Well, many experts
describe that, you know, safety culture |ike many
things can be a bit of a pendulum That, you know
sonmet hing | i ke Davi s- Bessi e happens and then you have
hi gher safety cul ture.

DR WALLIS: Right. And then you get
sl oppy?

MR. TREGONI NG Yes. And the magnitude of
the cyclic range is, you know, refl ected in the bounds
as well. So all that we've said --

CHAI RVAN APCSTCLAKIS: Is it in there

sonewher e?
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MR. TREGONING Yes, it's certainly part

of the bounds as well, as well any plant specific
di f f erences.

CHAI RMAN APCSTOLAKI S: Anyway ny comment - -

MR TREGONI NG Because we asked themto
consider with respect to safety culture well how bad
could it be, how good could it be. But, again, the
nmean trend was essentially a flat line. But, again,
we realize that things are not truly constant, they're
going to be oscillating about -- at |east the experts
feel they're going to be oscillating about that |ine
as we nove forward.

CHAI RVAN APOSTOLAKI S: Anyway, what |'m
suggesting is that perhaps you should revisit the
executive summary and nmeke sure --

MR TREGONING | nmde a note

CHAI RVAN APCSTCLAKI'S:  -- the appropriate
caution is exercised --

MR, TREGONI NG  Yes.

CHAI RVAN APOCSTOLAKI S:  -- when you make
statenents like that. And nmake it consistent.

Appendi x His very illumnating. | nean,
it just says what you guys did and what their
conclusions were. | may disagree with it, but that's

what the experts did. But | believe the executive
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sumary shoul d refl ect those findi ngs because you know
t hat because of Davi s-Bessie everybody is interested
in that.

Anyway, let's go on, unless there is
anot her coment.

MR. BONACA: | have one nore question. It
has to do with the essential objectives and scope.

MR TREGONI NG  Yes.

MR. BONACA: C-1. In that there are a
nunber of discussions about what is not included.

MR TREGONI NG  Yes.

MR. BONACA: And after systens -- and then
so on and so forth, there are simlar things that are
not i ncl uded.

Now | ater on there are discussions, for
exanple, the seismicity and the role of sonme kind of
consideration. | guess also seismcity consideration
have not been included yet?

MR. TREGONING That's correct.

MR. BONACA: Ckay. Although there is a
di scussion, there's no point. And, you know, as a
known expert, I'mleft with the question nmark in ny
mnd as |"'mreading it of howam | going to include
for consideration for what is a known intruder. |

nmean, | thought that these experts would help me with
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this, but I haven't been hel ped what is here.

| hear all this, you know, statenents that
says only this included and only, you know, initiators
could tell events and not potential in certain events,
and so on, but it's not included. And so I'mleft a
l[ittle bit hel pl ess i n understandi ng how!| go fromthe
elicitation curves tothe transition break, and that's
really the bottom |ine. Because | heard sone
statenent that says because of the -- included, we
junp -- and | don't know how to make this fit.

MR. TREGONING Right. One of the reasons
for the objective in scope statenent was because as
clearly as we could | ay out what was i ncl uded and what
wasn't included. Because again, there's total risk
associated with LOCAs. W weren't able to assenble an
expert panel, not a single expert panel that would
have been expert in all the various LOCA risks that,
again, nake up the bottomline risk associated with
LOCAs. And we tried to be very clear about what we
di d consi der and what wasn't considered especially if
we t hought it was conceivably inportant, and the area
of seism c breaks was one that we wanted to make sure
that we identified.

Now NRR, at | east as they have taken this

i nformati on and sai d, okay, howaml| going to use this
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to take a break size, they have had to have an
under st andi ng of what was included and what wasn't
i ncl uded.

MR. BONACA: Well, why didn't they say
t hat ? Because |I' m wonderi ng how do they get to what
you provide --

MR. TREGONING Well, | told George |I'm
going to bring a couple of slides down after the
break. And I'Il try to provide sone nore information
on philosophically how the elicitation results were
used as a baseline and how they ended up with -- how
it has cone to the final break size, or at |least the
proposed break sizes that --

MR. BONACA: Because ny understanding is
that woul d equal the break. The break is how do you
go to the transition break size. And then they did a

central issue. You know why not one break size, not

another one? | think that the statenent that's been
made that because -- breaking is included were
conservative -- well, | mean | got to understand the

dynam cs of that, because | don't understand it right
now.

MR. TREGONING Yes, it's certainly an
area for debate.

MR. SHACK: Take your chances and go
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ahead.

MR. TREGONI NG Ckay. Mdtivation. Again,
we've probably covered this already, but there's
really two notivations certainly as we've all talked
about. The primary notivation was devel oped part, not
all but part of the technical basis for devel oping |
call themalternative design basis break sizes, but we
refined and we call themtransition design basis break
size now for use in the ECCS role.

Anot her secondary but very inportant
notivation was to develop updated LOCA frequency
di stribution best estimate val ues that we could use in
the plant PRA nodel as well as provide insights that
could be used for risk assessnent in terns of where
pi pes are expected to break, what sort of systens do
we think are likely to fail. These are things that
could certainly affect the plant risk. And we're
hoping that these insights can be used to inprove
nodel i ng that's used i n PRA now to neasure and account
for the risks associated with LOCAs.

So, Dr. Bonaca nentioned the elicitation
obj ective and scope with the section we have in the
NUREG | 've tried to restate themhere as concisely as
possi ble. Again, the primary objective is to devel op

generic BWR and PWRs piping and nonpi pi ng passive
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system LOCA frequency distributions as both the
function of break size and operating time. Again, we
mai nly focused on LOCAs which initiate a portion of
reactor coolant systenms. The LOCAs were prinarily
related to passive conponent aging tenpered by
mtigation neasures that plants typically enploy.

W exam ned smal |, nmediumand | arge break
LOCAs as are historically done in evaluating the plant
PRAs, but we also further subdivided the | arge break
LOCA category to consider four different LOCA sizes
that are historically just called | arge break LOCAs.
But we wanted to look at pipes breaking over a
variety, all the way from 6 inches which is the
typical large break LOCA threshold up to a doubl e and
guillotine type break of the largest type in the
plant. So we go from6 inches up to roughly 40 i nches
or so.

And we wanted to -- it because we wanted
to see how these frequencies would be effected as we
go up in break size.

Time frames we considered. W devel oped
estimates at three discreet points in time. Twenty-
five years and the 25 years represents the sort of
average operator -- or average reactor life and that

essentially corresponds to the current day fleet
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average. A 40 year estimate which coincides with the
end of the original license in the plants. And then

estimates at 60 years which represent the end of life

ext ensi on peri od.

MR SIEBER First |icense.

MR. TREGONI NG The end of the original
license is 40 years. That's right. Sixty years is
the first |icense.

MR. SIEBER: First, right.

MR FORD: Well, | was particularly
interested in this particular one. And | | ooked
t hrough the report trying to find the degradation tine
al gorithm that you should have used. | presune you
used in order to go through that tine sequence.

Were there specific degradation al gorithm
used, because | couldn't find them

MR. TREGONI NG By specific degradation
al gorithnms do you nmean nodeling, for instance, |GSEC
and - -

MR FORD: Correct. Al that stuff.

MR. TREGONING O course.

MR. FORD: Now, was that the origina
stuff that was extrenme uncertainty and the al gorithns.

MR. TREGONING Yes. |If you |look --each

of which -- we had 12 panel nenbers, each of which had
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different strategies for dealing with the degradati on
al gorithnms that they enpl oyed.

MR. FORD: Right.

MR. TREGONI NG  Sone of them had their own
nodel s. Sonme of themfelt that hot nodels based on
transit data and their operating experience, plus
information they've seen from ot her nodel s.

W devel oped the base estimates and we
used the Prai se Run and al so the Rolls Royce Run, yes,
we had obvi ously specific algorithns in there to nodel
subcritical cracking due to --

MR. FORD: Ckay.

CHAl RMAN APCSTOLAKI S:  But you are not
reporting those?

MR. TREGONING  What's that?

CHAI RVAN APOSTOLAKI'S:  You are not
i ncluding those in the report?

MR. TREGONING Ch, yes, they're in there.
There's a whol e section to tal k about the devel opnent
of the base cases and there's an appendi x that tal ks
about how the base case anal yses were done using a
Prai se code. So, yes, those are definitely docunented
in the report.

CHAI RVAN APOSTOLAKI S:  But at each

elicitation panel nenber, maybe you can cone to this
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| ater on, and there is areas of magnitude scatter. And
j ust between one expert and the other expert. And you
had a process by which you dealt with that scatter?

MR TREGONING Yes. |'msorry.

MR. FORD: This happens -- |'msorry.
What happens if one of the outlier experts in terns of
this prediction is correct and the others are
incorrect and this is a technical --

MR. BONACA: The Galileo exanple, right?

MR. FORD: Yes, exactly. Does that comne
into the thought process --

MR. ABRAMSON: There's correctness and
correctness is not one of our objectives here inthis
sense.

MR FORD: Oh.

MR. TREGONI NG Maybe | shoul d have
answer ed.

MR. ABRAMSON: The truth, we don't know
what the truth is. And the whole -- as | see it --

MR. SHACK: You can't handle the truth.

MR. ABRAMSON:  Well, only know the truth.

The pur pose of the exercise was to do, you
know, the best expert elicitation that we coul d under
t he circunstances, the constraints. And to have the

results reflect the results of t hat expert
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elicitation.

W nmake no claimin the report | think
that thisis thetruth or thisis close to the answer.

CHAI RVAN APOSTOLAKI'S:  So you just go on
until --

MR. ABRAMSON:. You see, so you have to ask
the question is what's the -- of what use or what
value is an expert elicitation process. And that's
anot her issue. You know, there's whole history of --
but we accept this as -- we've started fromthe fact
that expert elicitations are used, and so on and so
forth, they feel it will be of value and we're trying
to do the best we can under the circunstances.

CHAI RVAN APCSTOLAKI'S:  Let ne, on this
poi nt, did you have workshop or sonme sort of neeting
where each expert presented his or her argunments and
trying to convince the other guys? And did you try to
reach consensus at the neeting rather than taking the
i ndi vi dual person and t aki ng geonetri c neans and doi ng
sensitivity studies? Wiy -- | didn't see that work
consensus anywhere. And as you know in the seisnc
study that you're citing, that was a central thene
that the reason -- | nean the main argunent was that
many tinmes the di sagreenents are due to the fact that

t he experts have di fferent states of know edge. And by
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havi ng t hese wor kshops wher e t hey exchange i nformati on
and t hey argue about these, you are bringi ng everybody
up to the sane level and there is no scientific proof
of that, but there is a conjuncture that if you do
that, then consensus night not be out of reach.

MR TREGONING Right. You're also
potentially producing uncertainty with that process.

CHAI RVAN APOSTOLAKIS: Wl l, you are.

MR TREGONING W tried to do --
unfortunately, you can't have it both ways.

W triedtodol'll say a nodified process
conpared to what was done at the seismic study. W
did the elicitations individually because we didn't
want to suppress uncertainty.

CHAI RVAN APOSTCOLAKI S:  Yes.

MR TREGONING We wanted the individua
estimates. However, there was a strong conponent of
group feedback that occurred at various neetings.

The very first neeting we had was an i ssue
devel opnent neeting where as a group we brainstorned
about the issues that we thought that were inportant
as a group.

CHAI RMVAN APOSTOLAKI S:  And you said
earlier that there was a |lot of agreenment anong

experts on the qualitative aspects.
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MR. TREGONI NG Yes, there were.

CHAI RMVAN APOSTOLAKI S:  Is it possible that
it's a result of that neeting, in fact they each
understood it --

MR. TREGONI NG No, no. Because again --
no, no, no. The brainstorm ng neeting just said hey
what are the different failure scenarios that could
occur in piping. So this was essentially a shopping
list of things that coul d happen.

CHAI RVMAN APOCSTOLAKI'S: By the way --

MR. TREGONI NG But the agreenent was when
they each had to go individually and say fromthis
shopping list | think this is inportant, that's
inmportant, that's inportant. That's where the
gqualitative agreement was --

CHAI RVAN APOSTOLAKI' S: Just as note here,
if you are right on a study a few years ago on the
seismc issue also and they tried to get the best of
the whole world. So they get teanms. So within a team
there is an exchange of information and trying to
reach consensus, but they let the teamdo it separate.

MR. TREGONING That's right.

CHAI RVAN APCSTCOLAKI S:  So you woul dn't
have the bi ases.

MR. TREGONING That's right. That's
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right. There's a |lot of different approaches.

And, again, the way he did feedback to
deal with outliers is we devel oped these base case
esti mates whi ch we had just a very snall percentage of
a teamdevel op these estimates. Well, they canme back
and presented all their estimates. And if you | ook at
t he base case results, there's a lot of variability.
Four peopl e were supposed to be anal yzi ng a very snal
subset of conditions. So this was a sinplified
probl em Wen you | ook at the result fromthat, a | ot
of variability.

So we had an entire neeting where we
di scussed i n dept h what each of those four nodels, how
t hey were constructed, what the assunpti ons were, what
t he approach was. And we had a | ot of discussion
anong the experts as to what are the reasons for those
uncertainties.

And then what happened is that this was
all part of the elicitation. The experts then went
back and they said okay of all these various four
approaches, here's the one that | believe is closest
to reality based on my experience.

So we asked themduring their elicitations
to weigh in on which approach they thought was nore

accurate.
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And we did all the individual elicitation

and we got the results, we had a final wap up

neeting. And what we did at the wap up neeting is we

presented not only the results, and again it was
everyt hi ng was anonynous, you didn't know who was an
outlier. But nore inportantly if people had
gualitative responses or rationale that brought up
poi nts that no one el se had consi dered, we discussed
t hose specific qualitative points. And we gave the
experts the opportunity.

Now knowing this -- knowing this would
this cause you to go back and revisit your estinate?
W gave them another chance to revisit it based on
t hat .

So we did apply a feedback |oop into the
process to make sure that at |east qualitatively if
sormeone was t hi nki ng outside the box and cane up with
a scenario or a reason for either high or lowfailure
frequencies, we didn't get into the quantification
aspects, but at |least qualitatively we presented that
argurment and discussed it in a group. And we didn't
try to reach consensus at that point, but we said if
this reason or rationale has been enough to nove you
i ndi vidual ly that you t hink your estinates are too | ow

or too high, we're going to give you the opportunity
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to go back and nodify them accordingly.

And t here was al so when we had, again, the
i ndividual elicitations, there was a | ot of feedback
between the facilitation panel and the experts
t hensel ves to try to get at hey what's the basis for
these estimtes. What are you basing this on? Wat
are your reasons for this, you know Wat if | told
you sonmething different, would that change your

estimates in any way?

So we didn't want to give themtoo nmuch of
a hint of what other people were saying, but we tried
to again provide a very rigorous | ook at what they
were basing these estinmates on and nake sure it was
consi stent.

MR. FORD: So the information exchange
bet ween i ndi vi dual panel nmenber was via the
facilitation people? It was not ne, Tom Devick or --
| mean face-to-face?

MR. TREGONING No, no, no. No, no, no.
There were both. Again, we had three neetings that had
the entire group.

MR. FORD: Ckay. Only three?

MR. TREGONI NG Three neetings. W had the

ki ck of f neeting and we had the neeting that eval uat ed
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t he base case estimates. And then we had the wap up
neeting. So we had a three neetings as a group.

MR SIEBER. W also had a
vi deoconf er ence.

MR. TREGONING Well, yes, we had a video
t el econference, but that was for revi ewi ng t he NUREGs.
And this was sort of after the fact. So, yes, we had
that fourth neeting.

But, no, those three group neetings were
where we vetted a lot of the -- again, I'll say a | ot
of the nore interesting individual opinions that nmay
not have been shared by -- or may not have been known
or thought about by the majority of the group.

But again during the feedback sessi ons as
well we tried to feedback sone of this information as
well. So there were two slightly different
mechani sns.

MR BONACA: Let ne nake anot her comment
here regarding the bottom bullet. Assunme no
significant changes were occurring, plans had al ready
been fil ed.

MR, TREGONI NG  Yes.

MR. BONACA: Now here as a Committee we're
sitting in front of power-up rates and you recogni ze

in the text that the power-up rates nay in fact be
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significant changes froma frequency standpoint, and
so here again you know we are left with this question
mark in our mnd. | nmean, one fromone end we are
going to have a power-up rate. In fact, possibly even
hi gher power-up rate because of the change in 50.46
And yet the transition break that is being -- all the
i nformation, is really not reflecting this
possibility. You know, it doesn't. And, again, that
troubl es mne.

MR, TREGONI NG  Yes.

MR. BONACA: That troubles ne. | nean
here we' re causi ng a change to the regul ati on that may
cause a power-up rate even hi gher than today woul d be
possible and yet we have no consideration in the
design of the ECCS system of this change we're going
to provide.

MR. TREGONING Right. Let ne address this
one. This statenent's in there as a cautionary
statenent to the regulatory comunity as nuch as
anyt hi ng.

The bi g assunption that was nade -- | 00K,
t here was no assunption made that we're going to stop
i nspecting the plants, okay. |If we would have told
the experts that we're going to stop doing any

i nspections of the pipe, their frequencies could be
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dramatically different. The know edge base is based
on not only our nodeling considerations but also the
operating experience database. |f you do anything
whi ch under m nes your operating experience, certainly
t hese frequenci es coul d be effected. You know, if you
do power up-rates --

MR. BONACA: | understand where you're
goi ng.

MR, TREGONI NG  Yes.

MR. BONACA: Put yourself in the shoes of
the revi ewer or sonmebody who has to buy this.

MR. TREGONI NG Right.

MR. BONACA: And realize that the
frequency there is one that says, you know, | don't
think the are done sufficiently to put a warning.
Because, | nean, | could have sonebody that
statistically go to those curves and wants to choose
a nean val ue, you know, elicitation, and that's not so
farfetched.

CHAI RVAN APOCSTOLAKI S:  Wel |, that's what
yes | am sayi ng.

MR. BONACA: Exactly. And so in all these
provi sos here are only limted to one summary page and
those are the rates. And if there had been like a

rationale position -- and |I'm not faulting you. |
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know there was a time constraint, etcetera. And
al ready on this i ssue you nay have a condition of such
an i nmpact that nobody woul d make that guess and junp
to mean val ue without -- you know --

MR TREGONING Look, it's a classic
probl em You give sonebody a curve, they inmediately
start using it, you know. So I think your question
goes nuch deeper. How do you ensure that we use these
results, and | think that's really what you're getting
at .

MR. BONACA: Well, and the first issue of
t he second comment was | woul d have |iked to see sone
little | adder there or sone help as to bridge --

MR TREGONING [|I'msorry, alittle what?

MR. BONACA: | call it a |adder. Anyway,
a little bridge to go from the raw data to the
j udgnent we have to do or use.

CHAI RVMAN APCSTOLAKI'S:  Yes. | think this
is a cooment along the sane |ines as several comments
we' ve nade this norning.

MR BONACA: This is it.

CHAI RVAN APOSTCOLAKI' S: No.

MR. BONACA: No, this is feeding on what
the problemis.

CHAI RVAN APOSTOLAKIS:  So the thing is Lee
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Abranson's scenario, he said that you know there are
two separate issues. One is the NUREG report and the
expert opinion elicitation and then the other issue
which the report does not address is the decision
maki ng by the NRC staff. But we all know that this
report, this project was done to support that other
decision nmaking. And nmaybe the overall tone,
especi ally of the executive summary, shoul d be changed
to have in mnd the decision nmaker that will have to
make a decision regarding the transition break size.

MR. BONACA: That's right.

CHAI RVAN APCSTOLAKI S:  And of fer as mnuch
hel p as you can.

| realize that we cannot go back and redo
the elicitation. But just don't look at this as a
separate piece of work that will be tracked by people
who are expert and expert opinion elicitation. But
give it that flavor, you know, if | am now the
deci si on maki ng that has to pick the transition size,
how woul d this help ne. And elicitation and so --

MR. TREGONI NG The only danger there is
when you tal k about this a lot, and Dr. Kress raised
this issue quite distinctly. It's an integrated
process. It's not just a matter of saying what's your

transition break size. It's a matter of understanding
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how t he whol e rul e is shaped, you know. What are you
going to do beyond the break size? |If there's no
mtigation beyond the transition break size, naybe ny
transition break size is totally different than if |
do have mtigation beyond it.

So that's why the executive summary,
agai n- -

CHAI RVAN APOSTOLAKI S:  But, | ook, wait.
"' m not saying that you should naturally address the
i ssue of the size.

MR, TREGONI NG  Yes.

CHAI RVAN APOSTOLAKIS: | nean with regard
to size or the transition size. Wat you should -- be
fully aware of the fact that you are providing input
with a guy who will do that.

MR. TREGONING That's right. That's
right.

CHAI RVAN APOSTOLAKI S:  COkay? Because as
| said earlier, there is one point of viewthat says
take the expert curve, take the nean val ue and t hat
determ nes the size.

Now, if you conme in here and you give the
executive summary argunents that will nake nme even
support that point of view or say no, | need to do

sonmething else, then | would greatly appreciate it.
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MR. BONACA: And | want to stress this

issue here, because here you're talking about
operational changes which are never proven, and yet
this rule is intended to support operational changes.
They will happen as a result of the rule. So that's
why there is such a linkage there.

MR. TREGONI NG But, yes, we tal k about
operational changes that would effect LOCAs. That's
j ust a subset of all the possible operational changes.

MR. BONACA: | understand that.

MR TREGONI NG You take out an
accurrul ator, you know, that's not going to effect a
LOCA initiating event frequency nore than 1ikely,
unless it sets up sone weird vibration in the plant.

MR. BONACA: No. | was tal king about
operational changes which may include significant
power - up rates.

MR. TREGONING Right. Right.

MR. KRESS: The thing that worries ne is
not the choice of the transition break sizes, as |
expressed before, this curve can stand by itself.
Here's a new frequency versus break size, resulting
curve. |It's going to be used for other, | guarantee
it.

One of themcould be, for exanple, risk-
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i nformed i nspection of packing. And there are other
exanpl es.

It's t here t hat t he uncertainty
di stribution and assessnment of the uncertainty bothers

nme because it ought to be part of the decision nmaking.

And so you know, |I'mnot so concerned
about the decision nmaker will deal with this in the
transition break size, | think they've covered that
pretty well. The decision nmakers know how to dea

withit. It's the other uses that this mght be put to
that it seens to ne like it needs sone sort of -- |
don't know, word of caution.

MR. SHACK: You know, guys, we'd better
get goi ng because page 26 i s about where things really
get interesting and we got a | ong way to go.

MR. SNODDERLY: W were going to take a
break around 9:15 or 9:20. So in the next ten m nutes
can you get us to slide 17?

MR. TREGONI NG There's no question

MR. SNODDERLY: You're tal king about the
results and you're talking about how we got the
results. And as you said, we've had a | ot of
briefings on this. Just in ten mnutes just get us
to--

MR. TREGONING |If there's no questions |

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

64

can go through the whol e presentation in ten mnutes.

MR. SHACK: There will be sonme questions.

MR. SNODDERLY: But | think as a goal we
ought to try to get there.

MR, TREGONING | fully support you.

CHAI RVAN APOCSTOLAKI' S: Yes, we don't need
this slide, for exanple. Next.

MR. TREGONING Ckay. W' ve seen that
slideamlliontinmes. This is a factor that we use--

CHAI RVAN APOSTOLAKI S: What happened to 8?

MR. TREGONING Well, you said -- oh, 8 is
a hidden slide, so you don't need that one either.

CHAI RVAN APOCSTOLAKI S:  Ch, okay. You
deci de.

MR. TREGONING Yes. It's your packet. W
can talk about it if you |like.

CHAI RMAN APOSTOLAKI'S:  No, that's fine.

MR TREGONING It's just nore definition
of how - -

CHAI RVAN APOSTOLAKI S: Go on.

MR. TREGONING So this flow chart just
shows you how we broke up or considered the various
technical issues or structured the technical issues
for dealingwiththe elicitation. And we split themin

passive and active system LOCAs. And the passive
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system LOCAs were further subdivided by piping,
nonpi pi ng contributions. And then the rest of these
smal | bl ocks get into the individual variables that we
identified as a group as being inportant to the LOCA
frequency contribution for both piping and nonpi pi ng
i ssues.

The elicitation questions, as we nove t o- -
and again, |'mjunping ahead again. W go from slide
9 to slide 13. The three slides in your packet talk
about the base case analysis and --

MR SHACK: Well, 1'd like to come back to
t he base case.

MR, TREGONI NG Now or --

MR. SHACK: Well, it's as good as tine as
any.

MR. TREGONI NG  Ckay.

MR. SHACK: One of ny concerns with the
base case, or at |east what | want to understand, when
| look through the base case | find dependencies on
dianeter that are 1.5 for the people building
essentially the Bel czey and Schul z kind of stuff like
roughly a factor of five for the people doing the
probabilistic fracture nechanics. D ck Chapman does
probabi |l istic fracture mechani cs, but somehow he ends

up with the Belczey-Schulz thing rather than the
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Harris one.

Your final estimation uses aninternedi ate
dependency on D, which is like a 3.4.

MR, TREGONI NG  Yes.

MR. SHACK: You took geonetric neans of
the frequencies, is that the average of the dependency
on Dwent from1l.5 and 5 to 3.4?

CHAI RVAN APOSTOLAKI S: Just to understand
that. |Is that 3.4 divided by the dianeter gives you
the conditional probability --

MR. TREGONING Conditional probability

given --

CHAI RVAN APCSTOLAKI S: Ckay.

MR- SHACK: No, no. That's the D
probability. | nmean, when | just do the plot versus

Din your final draft, | get 3.4

MR TREGONING No. But a ratio of 3.4
fromone size to the next.

MR SHACK: Yes, to the next.

MR. TREGONI NG That's what you nean.

The base case results were devel oped,
agai n these were idealized results that were devel oped
for a specific set of conditions using a couple of
different nethods. So they ended up with different

ratios for those specific base case conditions.
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Now for the individual elicitations
t hensel ves, one of the things we said, we said for
each person pick a set of base case val ues. You can
use one of these four or if you choose, you coul d comne
up with sonething of their own. Sone peopl e that
amal gamat ed of the four different nethods, they cane
wi th an amal gamat ed net hod that used i nformati on from
both of them Sone people didn't use the base case
estimates at all.

So what happened is each individual gave
us essentially a ratio between each of those sizes,
and sonetines they were constant and sonetimes they
weren't. And what happens when we amal ganat ed by
taking the geonetric nean of all the experts for any
gi ven LOCA category, that's how we end up with that
final bottom line nunber. So if the ration was
whatever it is, 3.4, that's based on an aggregated or
an amal gamat ed response fromall the experts at that
poi nt .

MR. SHACK: Ckay. So it really is the
geonetric mean of the product and you treated all
experts equal |l y?

MR. TREGONING Yes, equally. That's
right. That's correct.

MR. SHACK: Even if they were wong?
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MR. TREGONING That's correct. Even if

they were wong. But again, we have no real -- no
real way. If we knew who was correct and who wasn't
correct, we wouldn't have done this process. W would
have taken our nodel and predicted LOCA frequencies
and we woul d have been done.

MR. SHACK: There was one base case that
woul d have been interesting. Wiy you didn't |et
W | kowski do a base case where he took the conditional
probabilities fromfracture mechani cs, because that's
the part of fracture nechanics | believe, versus the
initiation nodels which Peter woul d argue and Prai se,
you know, highly suspect.

MR TREGONI NG  Yes.

MR. SHACK: And then add in the enpirical
occurrence of cracks from Gal yean and Lydell and you
have a base case where -- you know, because Gl yean
and Lydell have lots of data for their initiation,
then they take Bel czey-Schul z which conmes out of the
air and, you know, it's connectiontoreality is never
gquite clear and it's probably quite conservative. And
so you have a realistic one and a nonrealistic one.
And then in your Praise codes you have a nonrealistic
one probably with arealistic estimte of the relative

probability. Wy not conbine the two?
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MR. TREGONING W coul d have. For the

base case analysis, again, we were trying to be
sinplistic in the sense that we wanted to gi ve peopl e
a sense or --

MR. SHACK: The nunbers really conme out of
t he base case.

MR. TREGONING No, no, they don't. The
numbers cone out of the elicitation. The base cases
are just a starting point.

You see, what you just described, Bill, we
had experts on the conmittee that did exactly that.
And if you woul d have been expert, because | see you
wor ki ng through your m nd, that would have been the
approach that you woul d have decided to take. And we
fostered that approach in the elicitation.

| had several experts that did exactly
what you just descri bed.

MR. SHACK: The nunbers didn't cone out of
t he base cases. The absol ute nunbers had to cone out
of the base cases. Everything else is a relative
wai ti ng.

MR. TREGONI NG Yes. But, again, (a) there
was ho single set of base case nunbers that were
applied. Again, we had nultiple different base cases.

W had four different base cases for piping. W had
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all these different precursor events for nonpiping.
For any gi ven question, let's say they were eval uating
| GEC and the feedwater in the reactor coolant, in the
main resert piping to depict one set of base cases.
If they were evaluating FAC in the feedwater Iine,
they could have picked another set of base cases
They could have picked results from you know, one
expert that calculated IGCfor this system They could
have pi cked results that anot her expert cal cul ated for
thermal fatigue in another system So these weren't
const ant things.

Agai n, the base cases weren't the starting
point. The elicitation were just a starting point.
G ven that that's the base case, how should they be
nodi fied to account for reality. And that's what
those relative ratios were actually decided -- were
actual Iy designed to do.

Ckay. They're predicting a frequency of
ten to the mnus six using this nodel with these
limtations, these assunptions and this approach. So
when you nodify that, you have to nmake an assessnent
for how accurate you think they approach assunption
and nodel is. That's part of what goes into the
rati os.

But again, we set the elicitation up
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because we didn't want people to provide us just raw
frequenci es estimates, because there's a |ot of work
inelicitation that shows you can provide relative
estimates ratios where the ratios conbine different
conditions. And that's what we tried to get themto
t hi nk about. Different conditions. You know, what are
the conditions that would lead to higher or |ower
frequency estimates than the base case estimtes?
Vell, it could be different water chem stry. It could
be a different nodel that you use to account for the
conditional failure probability of having a LOCA of
this size. And so there were a |ot of different
conditions that get rolled into those rati os.

So you're right in the sense that they
don't come directly from the base cases. They start
fromthere. Start fromthere, but againthey' re really
based on individual expert opinions and their bottom
line estinmates.

MR. SIEBER. And it's the geonetric mean
then. And you actually did --

MR. TREGONI NG For the baseline results
When you get the nunbers, it's --

MR. ABRAMSON: Well, that's the issue of
how you aggregate all this.

MR, TREGONI NG Yes. Yes.
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MR. ABRAMSON: It's very different thing,

and we'll talk about that |ater.

MR. TREGONING Ckay. So |I'm already
behi nd, agai n.

Qui ckly we' ve tal ked about this. W asked
guestions in the elicitation on the foll ow ng topical
areas. W asked each expert to evaluate the base case
eval uation that the subcomm ttee did, the subcomittee
of four people, the four experts did. W asked them
to provide us information on regulatory and utility
safety culture. Again, only pertaining to LOCA
initiating events. And then we asked a series of
guestions designed to quantify LOCA frequencies of
pi ping conponents and then LOCA frequencies of
nonpi pi ng conponents.

Agai n, we asked for two things:
guantitative responses and qualitative rationale.
Again, all the questions in the elicitation were
relative to these chosen set of base case conditions.
Agai n, but these weren't necessarily constant
conditions. They could have been highly variable.
They coul d have choose anong the four estimates that
we gave them or they coul d have devel oped their own.

Each question we asked themfor md val ue

and then | ow and hi gh val ue estimates. And we had two
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different elicitation structures that they could
fol | ow dependi ng on their expertise of the top down or
bottom up approach that go into a lot nore detail in
t he NUREG about that.

But as inportant as the quantitative
responses are the qualitative rationale. W asked for
rational e to support all the quantitative assessnents
that were nmade and in the elicitation we really
exam ned inconsistencies between the quantitative
answers and the rationale. And we brought those to
t he panelists' attention.

| can tell you in all the individual
elicitations we found sone inconsistencies that
required the experts to go back and nodify their
estimates in order to be inline with their stated
gual itative responses.

The next slide. This is a very, again,
hi gh | evel | ook on how we anal yzed the responses. W
cal cul ated individual estimtes for each panelist.
And by i ndividual estimtes, we got total BWR and PWR
LOCA estimates. Total neans that we conbined the
pi pi ng and t he nonpi pi ng contribution. W decided to
this because this approach was the nobst self-
consistent and it allowed us to get estinmates

associated with each of the various experts.
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Then we've got all these individual
esti mates and we have to aggregate themat sone point
in sone way.

CHAI RVAN APCSTCOLAKI S:  But you assuned
that the | ow and upper bound of the expert gave, you
will repeat the 95th percentile --

MR, TREGONI NG  Yes.

MR.  ABRAMSON. Well, except for the
over confi dence adj ust nent.

MR- TREGONING Yes, we did do an
overconfidence adjustnment that's separate. But we
treat all their responses --

CHAI RVAN APOSTOLAKI'S:  No, but in the
final result the adjustnent s included, the
over confidence adjustnent is included?

MR, ABRAMSON:  Yes.

MR TREGONING In the baseline result
it's not, but we talk about the effect of
overconfidence on the baseline results in the NUREG
report. The baseline results --

CHAI RVAN APOSTOLAKI'S:  Again, if | amthe
deci si on maker --

MR. TREGONI NG Right.

CHAI RVAN APCSTOLAKI' S: -- which curve do

| use and does it include the --
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MR. TREGONI NG The deci si on naker curves

have i ncl uded t he ef fect of overconfidence, yes. Yes.

MR ABRAMSON:  The error factor
adj ust nment s.

MR TREGONI NG  The error factor
adj ust nment s.

MR. FORD: So that neans that when you
| ook at the LOCA frequency --

MR, TREGONI NG  Yes.

MR. FORD: -- they would use the worse
case scenari o because that woul d take i nto account the
bad guys, the Davis-Bessie people, the people who
don't use work chem stry or --

MR. TREGONING | want to understand your
guestion. By "they"?

MR FORD: The decision nakers.

MR. TREGONI NG  Ckay.

MR FORD: If you ook at this box in the
executive sunmary, because Ceorge is saying that's
what they're going to | ook at, do you use anot her fact
at the same tine or are they using --

MR. TREGONING Well, you know, do you
want to take this or --

MR ABRAMSON: | don't know what NRR is

going to be doing, so | can't tell you what they're
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goi ng to suggest to do that.

MR. DENNING | think there's an inportant
interpretation question here. You' re assum ng the 95th
percentile represents a range fromanong plants as to
what it would be in a bad plant.

MR, TREGONI NG  No.

MR. DENNING That's not true at all in
the -- it's his assessnent of -- | think, of a generic
plant as to what that range of wuncertainty is. He
doesn't know what the true nodel is.

MR. TREGONING Right. But there are --
not only uncertainty, but again but also accounting
for broad plant specific differences. Not the single
rogue outlier plant, but broad differences.

MR. FORD: Because when | asked the
guestion before, what about the bad guys --

MR, TREGONI NG  Yes.

MR FORD: -- you said well it is factored
in-- at least your quota is factored in. That's not
true?

MR. TREGONING No. Again, we explicitly
-- and maybe | wasn't clear earlier. Explicitly said
we don't want the balance to reflect a single plant.

W want you to refl ect broad, you know, uncertainties-
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MR. SHACK: It says two plants.

MR TREGONING \What's that?

MR. SHACK: It says two plants.

MR. TREGONING Yes, two plants. You
know, we want to consi der broad plant -- we asked t hem
to consider broad plant specific differences but not
agai n the individual plant or just a snmall handful of
hands so that there are two factors of uncertainty
that go into the percentile estinates. One it's the
uncertainty that each expert has for how accurate is
my md value response. That's one conponent of
uncertainty that is incorporated in there. The other
factors i s okay, now what additional uncertainty do |
have because, again, for IGSCC different plants have
different water chemistries, different plants are
doing different mtigation strategies, different
pl ants may have different inspection strategies. So
both of those conponents of uncertainty are
i ncorporated or we asked the experts to incorporate
those in their evaluation of the bounds.

DR. WALLIS: Can you tell us how inportant
they are. Howrelatively inportant are they? The
di fferences between plants a small part of their
variation or do they count for nobst of it?

MR. TREGONI NG That woul d depend on the
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expert. | mean, | would say that that's highly -- that
-- | don't know that | could nmake a general --

DR WALLIS: So | can understand there are
di fferences between plants. But when experts have
very different opinions about things, you presune
they're all wong. And you know, |I'mnot quite sure
what | should do with that. But if the differences
are due to plant variations, which they al
understand, then that's nmuch clearer to ne.

MR. DENNING  Wich one is Galileo?

DR. WALLIS: Yes. Wich one, yes. So how
inportant are these various between plants conpare
with the fact that the experts don't know what they're
doi ng?

MR TREGONING | would say a lot of the
uncertainty, again, to try to nmke as general a
statenent as possible. A lot of that uncertainty is
due to the fact that it's difficult to quantify these
esti mat es.

CHAl RMAN  APOSTOLAKI' S: Do you use
different theories?

DR. WALLIS: Different theories. Again,
the plant specific differences can play a role. But
the bigger role is the uncertainty that they have.

DR. WALLIS: About what theories, what
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net hods that they use --

MR. TREGONI NG No. But for each expert,
alot of their bounds were, you know, if |I nake -- for
instance if | run -- and I'I|l use anal ogy that sone of
t he peopl e can appreciate and sone can't. If | run a
probabilistic fracture nechanics analysis to try to
take i nto account of subcritical cracking how quickly
these things mght evolve, those nodels are
unbel i evably sensitive to the input assunptions that
you have as wel |l as your nodel i ng net hodol ogy. So you
could end up with very wide error bands, even for a
relatively sinplified set of conditions.

MR. BONACA: That figure that a little bit
to that figure that we skipped on page 11 where we
have the piping base case --

MR. TREGONI NG Yes. Yes.

MR. BONACA: And a huge spread. And then
there is a bunch of -- you know, you described a
process to go forward. And then we have to page 18
whi ch you haven't covered yet, but at sonme point |
woul d |i ke t o understand how do you get this huge band
of uncertainty. | know there is a |lot of -- but how
do we get fromthat to this? 1've got to understand,
not so much the tinme but the uncertainties.

MR TREGONING 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

80
CHAI RMAN APOSTOLAKI S: | think there is a

ot of interest in your actual results and maybe we
can stop this discussion of how things were done and
if necessary while we | ook at the results we can cone
back to how.

MR TREGONING That's fine

MR. BONACA: That's a good suggestion.

CHAI RVAN APOSTOLAKIS: By the way, in
order not to have the wong i npression about Glil eo,
this is a good exanpl e of sonebody being right. There
is a counter exam ne. Because a |ot of people always
think that there is a Galileo somewhere. |In the
seism c arena, there was one expert. The results for
years. He was awful |y conservative. And the NRC being
a federal agency assigned an equal weight to all the
experts. EPRI came with the results that were on the
ot her side, conplete paralyses for ten years.

NUREG 11. 50 produces two sets of results.
EPRI, Livernore. And we all knew what Livernore
nmeant. Now | think the community, the expert
community in that field believes that what that expert
did was not reasonable. It was awfully --

MR, TREGONI NG O the mnd.

CHAI RMAN APCSTOLAKI S:  -- of the mnd.

And in fact, | believe even he hinself finally
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gradually agreed that maybe he was way too
conservative

So the issue of assigning equal weights
and going with the nbst conservative guy because we
are reqgul ators, we're supposed to be conservative, you
know there are counter exanples to that. You know,
and in the seismc case it was really an excellent
exanpl e. | nmean for about ten years people didn't
know what to do.

And | renmenber when the new production
reactor was considered by DOE, it rmade a hell of a
difference in the cost, whether you went wth
Livernore curves or with the EPRI curves. And there
was one guy, okay.

And on that happy note we will reconvene
at 9:44 a.m

MR. TREGONING W're going to renew sone
of that past experience.

(Whereupon, at 9:28 a.m a recess unti

9:44 a.m)

CHAI RVAN APOSTOLAKI S: Rob, woul d you
conti nue?

MR TREGONING Yes. W're at slide 15,
but 1'"'mgoing to -- if there's no question, the next

two slides |I've presented in the past. They docunent
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some of the nore generic or general qualitative

i nsights that support the elicitation. I'll just nove
past this because | think we're going to -- we've got
a lot nmore ground to cover and | think there's going
to be a | ot nore questions.

So if we could nove to slide 17. You've
seen this in the past as well, but | think it's good
just to show this again for those who haven't.

DR. WALLIS: Well, | was going to ask you
about aging. You said that aging may have an effect.
| sn't agi ng sonmet hing which was really understood?

MR. TREGONING Well, | tal k about aging
may have the greatest effect on internediate type
sizes. The whole elicitation dealt with aging. So by
aging | nean all the various generic issues that could
have --

DR, WALLIS: Well, aging isn't sonething
different. Aging is the same thing.

MR TREGONING Yes. |It's exactly the
same. | just used that generically to describe the
fact that all --

DR WALLIS: GCkay. |It's not sonething
else. 1t's nothing el se?

MR. TREGONING No. It's not sonething

new.
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DR, WALLIS: Ckay.

MR. TREGONING It's not sonething new.

What | show here quickly are the nean and
the 95th percentile estimtes. These are aggregated
esti mat es now, and by baseline results we nean they' ve
been aggregated using the geonetric nmean of the
i ndi vi dual panel's estimates. So there's no
accounting for, at least in these estimtes
di fferences of opinion anong the experts, okay.

DR. WALLIS: But you're going to show us
the nmeans | ater?

MR. TREGONING Yes, later. The next
slide -- well, I'm sorry could you repeat the
guestion?

MR. BONACA: The question was, you know,
we are presented on page 11 with the packi ng base case
so many results.

MR. TREGONI NG Yes. Yes.

MR. BONACA: A huge spread. And then we
nove onto this results. And | show the ones at the
next page and they're nuch nore converged. Could you
tell me how we nanaged to do that?

MR. TREGONING Well, again, the base --
| will say the results on slide 11, those are old

results. They have converged sonmewhat. They're not
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guite as bad as they |ook. However, we discussed in
t he base case eval uation neeting some of the reasons
for those differences. So some of the difference are
really due to limtations on the current nodeling
procedures that were enployed. Al the experts
recognized that, and they all agreed that the
di fferences that you got in the base case eval uations
was probably exaggerated and here's why it was
exagger at ed.

DR WALLIS: Well, | think the reason it's
come together is because you forced it to be |og
nor mal does sonet hi ng about the 95th percentile. And
it's the tail, it brings the tail in.

MR. SHACK: No. | mean, for exanple on
his BWR2 case, the guy with the ten to the mnus 16th
considered only thermal fatigue. The guy with the
hi gher nunber consi dered FAC.

MR. TREGONI NG  FAC, right.

MR SHACK: And so there's no reason that
t he nunbers should be even in the sane gal axy.

DR WALLIS: The reason this | ooks so
broad because you've made it | og nornal

MR DENNING | don't think it's just
that. | think it's also the geonetric neans of the --

MR TREGONING W're going to get into
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that. W're going to get into that. This is done by
taking, again, the geonetric nmean of all the

i ndi vidual panelists' response. This particular
curve, like | said, there's no nmeasure of variability
anong the panel given by this result at all.

MR. BONACA: The point | wanted to make is
t hat before, you know, during the exchange | believe
Shack nentioned that still, | mean, those are the base
case. To the degree to which you have it in a report,
okay, with the proviso, that someone has gone nore
with certain effects than others do, you know you're
puzzl ed when you begin to nove to this -- so --

MR. TREGONI NG Agai n, base cases are just
a starting point. And each expert had to believe --
they had to make a sel ecti on as to what base case t hey
t hought was nore appropriate for themto experinent.

MR. BONACA: And that is nore the concern
that | have that, you know, these were individua
eval uati ons.

MR, TREGONI NG  Yes.

MR. BONACA: Then the group got together,
they began to -- there is a normalization process on
the part of the teamthat works together that tends to
probably |l ook like alnbst what | would call a herd

effect. | nean, people converging.
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MR. TREGONI NG Yes.

MR. BONACA: |Is there something of that in
her e?

MR TREGONING No, no, no. Not at all. |
nmean, this curve was devel oped, this was our -- these
were estimates that were developed after the
elicitation using all of the individual estimtes
There was no feedback where the experts sat down and
triedtorectify or mnimze the differences that they
had in their individual estinates.

MR. BONACA: Ckay.

MR. TREGONING W explicitly did not want
that because we wanted to make sure we got as nmnuch
variability and uncertainty as we thought were, you
know, applicable for these type of estimtes. So, no,
we specifically did not attenpt to get any sort of
consensus estimates fromthe group as whol e, you know,
sitting in aroomand saying | think as a group we're
going to take a vote and we think LOCA for 2 inch
breaks, it should be ten to the m nus four.

MR. BONACA: | didn't nmean it that way. |
didn't nean it that way.

MR. TREGONI NG But there was nothing, you
know, even conceptually like that at all. It was

these were just developed, again, based on the
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processi ng techni ques for aggregating the individual
results.

Now i f you | ook at the next slide, you get
nore of a sense for sone of the differences anong the
experts because we've included not just the geonetric
nmean of the individual panelist estimtes by these
curves, but we al so have 95 percent confi dence bounds
about each of those points. So you get a sense for how
wide the variability was anbng the various experts.
And as you can see here, if you look at it, for
i nstance the PWR case is a great exanple.

If you look for the very small breaks,
there's pretty tight confidence bounds associated with
those results, relatively. Because, again, this is
cl oser to our operating experience. There's not an
expectation that that operating experience needs to be
significantly nodified.

But then when you get all the way down to
t he bottom when you' re | ooking at the biggest LOCAs,
there's alot of variability there. And, you know, if
you | ook at the 95 percent confidence bounds, there's
about two orders of magnitude plus or m nus the neans.

So, you know, | would argue these results
do not suppress the uncertainty that the experts have

given us, or the variability that was apparent anong
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the different estimates that we got froma plant.

CHAI RVAN APCSTCOLAKI'S:  But there is a
guestion here now. The decision maker who will pick
the transition size --

MR, TREGONI NG  Yes.

CHAI RVAN APOSTCOLAKI'S: -- we | ook at slide
17 or slide 18?

MR. TREGONING  Slide 18.

CHAI RVMAN APOCSTOLAKI S: Ei ght een?

MR. TREGONING Yes. Right.

CHAI RVMAN APOSTOLAKI S:  And that's all
you're giving that person?

MR. TREGONING Well, no.

MR. KRESS: W're giving themthe whol e
report.

MR, TREGONI NG  Yes.

CHAI RVAN APOCSTOLAKI S: Wl |, yes.

MR. TREGONING You know, the intent is
not to just hand these things over to NRR |ike giving
them the car keys and saying, you know, have at it.

MR KRESS: O a 16 year ol d?

MR TREGONING O to a 12 year old.

DR WALLIS: Tell NRR that.

MR TREGONING No, and it's not -- and it

woul d be unfair. | mean, it would be unfair to do
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that. We've tried to provide themnot only the curves,
but again we've tried to give them a full
understanding of the elicitation process, it's
limtations, howyou use the results. Not all of that
is in the report, of course. But, no, when we
provi ded these results to NRR, we've had working
groups between Research and NRR that have | asted for
the last two years. And they're well inforned of the
process. They are -- we've had |lots of discussions on
how t hese results should be used, how you coul d use
them what are pros and cons of using these baseline
results versus sone of the sensitivity analysis
results that I'mgoing to show | ater.

DR WALLIS: Are these done as tines of
frequency for cal endar year per plant?

MR, TREGONI NG  Yes.

DR. WALLIS: Per plant?

MR. TREGONING Yes, this is essentially
per plant.

CHAI RVAN APOSTOLAKI S: But woul dn't it be,
t hough, useful here to actually try to get a consensus
curve on the experts? Again, if | goto the SRL and
he tells nme use the frequency distribution fromthe
experts, and the nmean value of that, | would have to

develop it fromthis information, won't 17?
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MR. TREGONING Yes. |If you were going to

foll ow that approach

CHAI RVAN APCSTCOLAKI S: So you' ve given
t hem what t hey want ?

MR. TREGONING |If we would have devel oped
consensus estimates, which would have been one
approach we could have used --

CHAI RVAN APOSTCOLAKI' S:  Yes.

MR TREGONING -- but we woul d have been
necessarily suppressing the uncertainty val ue.

CHAI RVAN APOSTOLAKI'S:  No. Because the
experts would be fully aware of these uncertainties
and then they m ght say, okay, given the uncertainty
of the 95 percentile you bate it and so on, and say
okay this is our best guess. Because now the
Comm ssion wants a distribution of the frequency of
LOCA.

MR, TREGONI NG  Yes.

CHAI RVAN APOSTOLAKI S:  And you' re not
giving it to them

MR. ABRAMSON: If you want a consensus, |
woul d submt that the closet thing to a consensus is
essentially it's indistinguishable fromit, | think,
in this report would be the --

MR. TREGONI NG Geonetric.
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MR. ABRAMSON:. -- geonetric nean of the

results. Because it's in the center of the expert, of
their opinion. If we're going to use -- | mean, what
is a consensus? A consensus is sonmething that the
group can, if not agree on, at least live with. And |
woul d subnit that the only thing that they could | ove
with, it's got to be somewhere in the center of the
distribution. It cannot be --

CHAI RVAN APOSTOLAKI S: Wl |, we don't know
that. W don't know that.

MR. ABRAMSON:  Well, | know --

MR TREGONING We do know that in the
sense that we -- when we had t he BPC f eedback neeti ng,
we presented the results of these baseline results and
somre different ways of aggregating, especially
specifically using the arithmetic nean instead of
geonetric nmean, there was a hue and cry fromthe
experts when the arithnmetic mean was - -

CHAI RVMAN APOCSTOLAKI S: Yes, | know.

MR. DENNING Now wait a second, because
again | want to go back to the arithmetic nmean. |
agree that you get a consensus with the geonetric nmean
when you're all done.

MR, TREGONING Right. Right.

MR. DENNING But | think that by not
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using the arithmetic mean | think that you underpl ay
t he nodel that's associated with the nore conservative
peopl e, whet her they're conservative or they' re real,
we don't know. But | think that you have really driven
down the very large uncertainty that will exist in
being able to nodel these things by taking the
geonetric neans of, for exanple, the 95th percentiles
as well as the nedians.

MR. TREGONING Right. But again --

MR. DENNING | think you woul d see a nuch
| arger dispersion that's nore representative of rea
di spersion of know edge that exists if you're taking
the arithmetic nean.

CHAI RMAN APOSTOLAKI'S: | think all of this
di scussi on assunes that you have to do sonme sort of a
mat hemat i cal method to process this informati on. \Wat
| nmean by consensus is the people sitting in the room
debating these things and comng up wth somne
distribution that everybody is not happy, but nmaybe
not too unhappy with the results. |It's the result of
a deliberative process, not necessarily an arithnetic
nmean or geonetric nean and what ever.

MR. TREGONING Right. And we did get sone
f eedback when we presented the various estinates.

nmean, you get a sense fromthe panel. W didn't want

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

93

to devel op these curves by committee because, again,
the experts that we have are expects in the subject
matter. They're not experts on what this distribution
should look like. This distribution was devel oped
based on their raw i nput, so --

CHAI RMAN APOCSTOLAKI'S:  But if | | ook at
slide 17 and 18 | get very different inpression
regardi ng what the current space of know edge is
regardi ng --

MR TREGONING Well, of course, because
we don't present anything about variability in this
slide. So, of course, as well you should. And that's
why we explicitly cal cul ated these confidence bounds
to express the difference of opinion anong the
experts. W're not trying to suppress that here.
It's just a different way of looking at it than you
get if you create like a mixture distribution, which
we're going to look at later, which I think is what
you're --

DR. WALLIS: Well, why does the 95
percentile so inmportant? Wy not 99th or sone ot her
percentile?

MR. ABRAMSON: Well, the 95th percentile
is an expression of the individual expert's

uncertainty about their results.
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DR. WALLIS: Well, we've got 100 reactors.

Maybe | need to worry about one in a 100 rather than
five in a 100.

MR. ABRAMSON: Well, the experts were
asked to tal k about the so-called generic the bul k of
the reactors and so on. And all their responses were
focused on that. So we asked for their md val ues and
their uncertainty bounds on the md values on their
nmedians. So | think the best interpretation of the
95th and the 5th percentile is the individual expert's
uncertainty about their responses. That's what it is.
And then when we tal k about diversity, we're talking
about the difference between experts.

MR. TREGONING But just to follow up, we
coul d have processed these results and term it any
percentile we wanted.

MR. ABRAMSON: Yes, right.

MR. TREGONI NG The problemis because
some of these distributions were so greatly skewed,
the further out in the percentiles you try to
cal cul at e, the nore the assunption of t he
di stributional shape becones inportant.

So the 95th is relatively robust in terns
of that consideration again.

MR. ABRAMSON: And al so --
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MR. TREGONING There are pragnatic

reasons for limting it to the 95th as well as, you
know, theoretical reasons as well.

MR. ABRAMSON: Well, and | wouldn't say
t heoretical, but the traditional reasons. | nean,
traditionally the 95th percentile has been used in an
upper bounds and used -- in particular, the NRC has
used it. So that's why we picked that.

DR.  WALLIS: You're establishing a
tradition. It hasn't been very nmuch. But it has been
used.

MR ABRAMSON: It was used in 95.95 and
NUREG 11.50, | believe used the 9th percentile
estimates and so on.

MR. TREGONING So, nho, we're not trying
to establish policy with this, certainly.

Okay. Let's get into sonme of the nore
interesting discussion that | think people would like
to see. And there's been a nunber of sensitivity
anal yses. Gven the tine that we're at, | don't want
to go into great detail into all of these. There's a
ot nmore detail in the NUREG report.

| think what I'Il dois --

DR WALLIS: It doesn't nmake mnuch

di fference, though, does it really?
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MR, TREGONING Onh, it can nmake a huge

difference. And you're going we're going to see this.

DR, WALLIS: Really?

MR TREGONING |I'mgoing to focus on two
areas. W did sensitivity analyses in five areas, and
|'"ve listed them here. W | ooked at the effect that
the distribution shape has on the nean. W | ooked at
t he ef fect of overconfidence adjustnent. W |ooked at
the effect of the correlation structure that we
applied to the panel's responses. W |ooked at
di fferent nethods of aggregating expert opinion. And
we | ook at panel diversity measurenents.

O these five, I"'mgoing to try to tackle
two, nmaybe three. Let's |look at the overconfidence
adj ustment, the aggregating expert opinion and the
panel diversity neasurenments. | think those are
probably the nost interesting. Certainly if there's
guestions on the other areas, we can cover those as
wel | .

W're going to go to slide 23. And this
is the overconfidence adjustnent. W've talked a
little bit about this already. It's well know that
experts are generally overconfident about their
uncertainty. So another way of stating that is people

tend to underestimate their true uncertainty.
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Now, this has been denonstrated, as Lee
likes to quote from the research, many tines in
studies evaluating elicitation results using al nanac
type questions; the guestions where you ask people
where you actually have an answer that you can use to
evaluate their response and how accurate their
response is.

The rul e of thunb here, and againit's no
-- there's no hard and fast rule, but the general rule
of thunmb is that the true coverage interval is
approximately half the nom nal coverage interval. So
the inplication is we asked in the elicitation for a
given response to give us the 90 percent coverage
interval. So essentially an interval at which your
response is not likely to -- you know, there's a ten
percent chance that the true response could be
di fferent fromyour coverage interval

Vell, the inplication from this various
research is that the true coverage interval that we
get is somewhere around 50 percent. Ckay. And |
think if you |l ook at the research, this can vary quite
dramatically from 30 percent up to 70 percent
dependi ng on the specific questionsinthe elicitation
and things like that.

So certainly because of this known fact we
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wanted to evaluate the effects of doing an
over confi dence adjustnent on the results. So how did
we do that?

Vel l, we never altered or adjusted any of
the md value responses that we got from the
panelists. So whatever they said their best guess was
for a particular response, we never altered that at
all. What we did do is we evaluated adjusting their
bounds for the individual responses. And we | ooked at
two different ways, again much nore detail in the
NUREG

We | ooked at an ad hoc nethod where we
actual ly individually adjusted the coverage intervals
of their individual estimtes, and then we | ooked at
a nore quantitative estinate where we adjusted the
error factors associated with their bottom Iline
responses.

So we did all the processing. And one way
we did the processing, got their final estinmates, cone
up with error factors, we adjusted those error facts.
And the other way we went back to every particul ar
response and adjusted them i ndividually.

CHAI RVAN APOSTOLAKI'S: So when you
adj usted the other factors, are you going to show?

MR TREGONING |'mgoing to show you
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Yes. And I'mreally going to -- the only one I'm
going to talk about now is the error factor
adjustrment. |If | go back, the other adjustnent where
we did broad adjustnent, we have to nmake a |ot of
assunpti on about how overconfident they were. And
that's not a -- again, other than this rule of thunb,
it's not an easy thing to quantify.

Sowith the error factor adjustnment we | et
the rest of the experts do our correction for us, in
a sense. So how did we do that? Well, with the error
factor adjustment, you can | ook at the phil osophy on
page 24. W conpared all the individual estimates
with the group estimates for uncertainties or the
group estimates for error factors. And based on the
di fference between any individual and these group
estimates, that would determ ne how rnuch adj ust nment
t hey got.

MR. ABRAMSON: And the group estinate for
t he geonetric neans.

MR, TREGONING Wth the geonetric -- so
we took all the error factors for all the different
LOCA categories for all the experts and cal cul ated t he
geonetric nean of all those different error factors.
That's what docunented in this table here. So this is

the geonetric nmean of all the individual panelist's
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error factors.

Now what we did for panelists that error
factors bel ow the geonetric nmean, we adj usted t hem up
to the geonetric nean of the panel. So we didn't
change t heir nmedi an responses, we changed their error
factor. For all those that had error factors above
the geonetric nmean, we didn't do anything. W just
| eft their responses as is. So we only adjusted those
experts that had uncertainty that was |ess than the
group aver age.

MR. DENNING And why didn't you adj ust
themall? They all under estimated their --

MR TREGONING W tried that, and it was
clear when we tried that that sone people did not
under estimate their uncertainty.

MR. DENNING Oh. Well, how would you
know t hat ?

MR.  TREGONI NG Wen you do broad
adj ustments of the results, sone of the results had
such large error factors associated with them that
when you do a broad adjustment the results aren't
supported by the operating database anynore.

MR. DENNING So --

MR. TREGONING And you would end up with

nmean val ues -- the distributions would get incredibly
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skewed.

MR. DENNI NG Yes. But you know what it's
telling you is that the uncertainty here is extrenely
| ar ge.

TREGONI NG O course.

DENNING |Is what it's telling you.

2 3 3

TREGONI NG Yes, of course.

VR. DENNI NG  Yet but now you're
artificially narrowing it.

MR. TREGONING  No, no, no, no. W're not
artificially narrow ng anything.

CHAI RVAN APOSTOLAKI'S: Wiy don't you got
slide 23.

MR. TREGONI NG  Ckay.

CHAI RVAN APCSTOLAKI S: Woul dn't that be--

MR. TREGONI NG  Go back?

CHAI RMAN APOSTOLAKI' S:  Yes, go back and go
to the section subbullet inthe mddlethere. The true
coverage | evel is about 50 percent. Take each expert's
estimates --

MR. TREGCONING W did that. W did that.

CHAI RVAN APOSTCOLAKI S:  And then instead
of , you know, assumng it's 95th or assune it's 75th-

MR TREGONING W did that.
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CHAI RVAN APOSTOLAKI'S: And then proceed.

| nean --

MR. TREGONING We did that.

CHAI RMAN APCSTOLAKI S: And what did you
get fromthat?

MR. TREGONI NG Nonsensical estinates.

CHAI RVAN APOSTOLAKI S: Why? Nonsensi cal
accordi ng to whonf?

MR. TREGONI NG According to not only the
shape of the distribution, again, they just were
unsupported results. W docunment those results in the
report.

CHAI RVAN APOSTOLAKI S: | don't understand
what it nmeans unsupport ed.

MR. TREGONING Well, a couple of things
happened. One, when you do these individual
adj ust ments, the nmean gets dranatical |l y adj usted. Mich
nore so than the percentiles. So you had many
estimates where you could end up in the extrene with
nmean frequencies predicting for maybe a doubl e break
LOCA of, | don't know, ten per year or sonmething |ike
t hat .

CHAI RVAN APOSTCOLAKI' S: No.

MR. TREGONING Well, okay. Well, that's

what | meant by nonsensi cal .

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

DR. WALLIS: So maybe it's not nonsensi cal
and it's telling you sonet hing.

MR TREGONING Yes, it did tell us
something. It told us that that overconfidence
adj ust ment was not appropri ate.

DR. WALLIS: Because you didn't like the
answer, either.

MR. TREGONI NG Because it didn't nake
sense.

DR. WALLIS: If you think that they really
can tell the difference between the 95 percentile and
the 75th percentile in their judgnment, | think you're
wWr ong.

MR. TREGONING No, |'mnot making that
claim [|'mnot nmaking that claim

DR WALLIS: Well, you just said if we
interpreted it to the 75th percentile that you got--

CHAI RMAN APOSTOLAKI'S:  Yes, this is a very
old result.

MR. TREGONI NG Yes, there's nothing new,
t here's not hing new here.

CHAI RVAN APCSTCLAKI S:  What you're trying
to dois really confirm--

MR. TREGONI NG There's not hing new.

CHAI RVAN APCSTOLAKI S:  \When peopl e give
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you their wupper and |ower bounds, they're really

biasing it towards the 25th and 75th. This is a pretty
good result, in fact, you know sort of ground. But |
don't wunderstand why if vyou apply it, you get
nonsensi cal results.

MR. TREGONI NG Because the distributions
that we got fromthe experts, they' re skewed. They're
hi ghly skewed in sonme cases.

MR ABRAMSON: | think it is because the
initial results are very -- their orders of nagnitudes
it not only different between the upper and | ower
bounds that the experts give us for the individua
responses, and we nultiply this and we add t hemup, we
conmbined them And that's the way it works out.

You have a great deal of uncertainty and
then if you like -- the process, | wouldn't say
magni fies it, it reflects it. It reflects it. The
result reflects the uncertainties.

MR. TREGONI NG The thing you have to be
careful about with elicitations is even though this
rule of thunb is, again, it's old hat, there's no --
you know, there's no agreed upon way as to how to
correct for these estimates. And there's trenmendous
variability depending onthe elicitation structure and

the specific questions as to what that true coverage
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interval is.

CHAI RVAN APOSTOLAKI S:  And the question

MR. TREGONING And if you | ook at the
l[iterature, and you know this better than ne, you see
ranges of anounts of under estimate of uncertainty
that can vary from30 to 70 percent. The inplication
on the results between 30 and 70 difference, a
difference in under confidence estinmation is huge.
Tr emendous.

CHAI RMAN APOSTCOLAKIS:  But all this
di scussi on about huge and trenendous and so on, |
wonder if that's reflective on this slide on page 17
and 18? | nmean, because these distributions and --
you know, again, the deci sion makers are not expert of
t hese things.

MR. TREGONING That's right.

CHAI RVAN APOSTOLAKI'S:  They're not aware
of the values bases and so on.

MR. TREGONING That's right.

CHAI RVAN APOSTOLAKI'S:  So when they | ook
at these results, in fact make a decision, the
guestion is how nmuch information do they have? Are
they fully aware of these uncertainties?

MR. TREGONING Yes, these particul ar
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results that I'm showing on 18 don't include any
over confi dence correction.

CHAI RVAN APOSTCOLAKI S: Yes.

MR. TREGONING But, again, this error
factor correction that we enpl oyed, we do correct the
results based on that. And those were supplied to
deci si on maker --

CHAI RMAN APOSTCLAKI S:  Well, let ne
understand this then, because |I'ma little confused.
Whi ch slide do you think the decision naker will rely
on? You say this does not result, which slide is
your final result that sonmebody at NRR woul d have to
really use it as his basis for naking a decision? |Is
it 18?

MR.  TREGONING  You know, | don't
explicitly have that slide here because we were
wal ki ng -- we wanted to wal k you t hrough the different
changes that could occur.

CHAI RVAN APOSTOLAKI'S:  But in the report
then, is there a figure sonewhere that if | were the
NRR probably naking the decision, would be ny
basel i ne?

MR TREGONING It would be the baseline
results. Qur recomendati on woul d be the baseline

results that are corrected for overconfidence using
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the error factor adjustnents.

CHAI RMAN APOSTOLAKI S:  Okay. So it's
slide 18 here, but then there is another slide where
there is a correction?

MR. TREGONI NG Yes. Yes. There are other
slides in the report that are correct.

CHAI RVAN APOSTOLAKI S: Looks very sinilar.
But which one is it? Can we identify in a figure?

MR TREGONING Yes. GCo to section H

CHAI RMAN APOSTOLAKI S: Section H?

MR TREGONING Yes. Section H And | ook
in the section -- if you' ve got the report --

CHAI RVAN APOSTCOLAKI S:  Yes, we have the
report. It would be nice -- oh, correction results.

MR. TREGONING The figures H21 and H
022.

CHAI RVAN APOSTOLAKI S:  Now t hese are the
mai n figures --

MR. TREGONING These would be the nmain
figures, yes.

CHAI RVAN APOSTOLAKI S:  Ckay. Thank you.

MR, TREGONI NG  Yes.

CHAI RVAN APOSTOLAKI'S:  They're on page H
29. This is a very inportant --

MR. TREGONI NG Yes.
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CHAI RVAN APOCSTOLAKI S: But they don't | ook

very different. There's a slight upward notion.

MR. TREGONING Yes. Well, if you | ook at
the error factor adjustnent --

CHAI RVAN APOSTOLAKIS: It doesn't | ook
very different.

MR. TREGONI NG -- schene, it ends up, and
| show it here --

CHAI RVAN APOCSTOLAKI S: Maybe it's a factor
two, but it doesn't showit in a |large scale.

MR. TREGONI NG There's about a factor of
t wo.

| f you look at the results here, the BWR
there's about a factor of two difference with the
baseline. For the PWR there's a factor of three or
| ess difference with the baseline estimates.

MR. DENNING But it does bother ne that
even in error factor correction, we only make that
correction for people that are bel owthe nmedi an of the
things. W don't nmake it for everybody.

MR. TREGONING Well, what would you --

MR. DENNING  You nmade the correction, if
| understood it properly --

MR. TREGONI NG Right.

MR. DENNING -- anybody that was bel ow
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t he medi an used --

MR TREGONI NG Mean not the nedian, but
it's close. It's approxinate.

MR. DENNI NG But anybody that was above
they did not get a correction because if you' ve nmade
that correction for them then the results were
dramatically inpacted and --

MR TREGONI NG No, no, no. How would we
have corrected then? Down?

MR. DENNING No, no, no. You would have
increased the error factor according to the
di fference- -

MR.  ABRAMSON: No, what you say is
correct. | nean, we could have nmade an adjustnent for
t hose above the geonetric nean al so.

MR. DENNI NG  Yes.

MR. ABRAMSON. We just didn't do that.
But that could be another sensitivity study.

DR. WALLI'S: You should just present those
results, though

MR TREGONI NG  Pardon ne?

DR. WALLIS: You should present those
results.

MR. TREGONING They are presented

They' re presented in the NUREG
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MR. DENNING Oh, those are with an error

factor for everything?

MR. TREGONING There are, if you look in
t he adj ustnent schene, we called blanket and target
adj ust mrents where we adj usted the coverage interval.
The bl anket adjustnent is exactly that, it adjusts
everyone to the same degree. It's not an error factor
adjustnment. W adjusted the individual responses to
reflect froma 90 percent to a 50 percent.

MR. DENNI NG But not using error factor.

MR. TREGONING Not using -- no. W went
into the individual responses thensel ves and adj ust ed
all of them the same way. So those results are
described in there.

DR WALLIS: O which curve summari zes
t hose resul ts?

MR. TREGONI NG  There's sonme -- | don't --
| don't have a curve like this, but there's sone plots
in there that show --

DR, VALLIS: Well, | thought you said when
you went from 90 percent to 50 percent coverage, you
got absurd results. | don't see any absurd results in
this report.

MR. TREGONING | don't present every

single results for every LOCA category. W presented
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selected results. | think I showed the case for LOCA
category three.

DR. WALLIS: So why didn't you present
them for LOCA category? |It's just another way of
presenting the results?

MR. TREGONI NG W could have. W tried --
there's so much -- | think earlier you said this was
an incredibly dense report to get through. And we
tried to present things that were reported. And we
tried to sumari ze every --

DR. WALLIS: But you're giving us sumary
curve to a decision maker which you've selected from
a bunch of things you could have given this decision
maker .

MR TREGONING That's correct.

DR, WALLIS: Wy didn't you give himthe
one where he corrected everything from90 to 70?

MR. ABRAMSON: Just let nme try to respond
tothat. W're doing sensitivity studies, sensitivity
anal ysis. And sensitivity anal yses you exam ne
excursions from your assunptions to see how t hey
ef fect the answers, but you don't exam ne all possible
excursions. W try to use a kind of a rule of reason
and t he sanme ones that seempl ausi ble in some sort, or

at | east bound throughout possibility.
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DR. WALLIS: You threw out the ones you

didn't like.

MR. ABRAMSON:  Pardon ne?

DR. WALLIS: You threw out the answers you
didn't like.

MR. ABRAMSON: No, that we didn't Iike
that we felt were not supportable, that were not
supportabl e, woul d not be accepted by anybody really.
And therefore, we didn't see --

DR, WALLIS: And you left it to ne to make
t he choi ce.

MR. ABRAMSON: Well, we could do that. W
could say here is a conplete range of stuff --

DR. WALLIS: But it in an appendix --

MR. ABRAMSON. We coul d have j ust
presented the raw data for all of us. R ght. But we
tried to exercise sone judgnment here and to gui de the
reader and say, | ook, the range of sensitivity studies
we' ve done, we feel in effect enconpasses a pl ausi bl e
range that you would want to consider when you're
maki ng a decision. It's a very wide range by itself.
SO we nmade that choice. And you're suggesting we
coul d have made it broad --

DR, VALLIS: Well, what we're trying to do

is to see whether you have artificially narrowed the
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uncertainty range in a way which m ght be nm sl eading
to soneone interpreting the results. That's what
think what we're trying to determ ne.

MR. TREGONING But here you're trying to
determine if we have corrected -- if we have
artificially corrected the uncertainty range that was
provi ded by the expert to a sufficient enough degree
to account for sone of these known rule of thunbs.
But, again, these are rules of thunbs, there's no
procedure. There's no standardi zed procedure that
hol ds for the analysis of this stuff.

CHAI RVAN APOSTOLAKI S: Wl |, you have to--

| nean, that's what | nmeant earlier by giving the
report that later -- or supporting the decision
maker .

The SRM is very clear. It was not

addressed to you but it was addressed to the big
guestion of risk-informed in 50.46. And it gives a
suggestion there that we may want to use the nmean
val ue of the expert opinion based this division. And
you do work with all sorts of sensitivity studi es and
so on, but you don't provide that distribution to the
Conmmi ssi on.

So maybe when you revise this as the

result of -- after the public conment period, you have
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to have that distribution which is your best shot at
it. By telling ne go to page H 29 and | ook at al

t hese uncertainties, if | ama Conmm ssioner, you're
not helping nme. Do you expect ne to go to that

di stri bution?

| think that, you know, in the future you
should really seriously consider developing that
distribution with all the caveats, you know, and al
t hat because that's what the SRN says. You don't want
to --

MR. ABRAMSON: Well, again, what you seem
to beinmndintruding intois a whole area -- well,
not intruding, but bringing it up, a regulatory
application. Now, this report is just trying to
report on the results of the expert elicitation. It's
a separate job. And | guess that's what you're asking
for is how you would use the results of this report
for maki ng regul atory decision --

CHAI RMAN APOSTOLAKI S:  Well, that's not
what |'m saying here. | realize that there is a
separation of powers there.

MR. ABRAMSON: Yes, right.

CHAI RVAN APOSTOLAKI'S:  But you still have
to provide the information that these other guys do.

VR ABRAMSON: O course.
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CHAI RVAN APCSTOLAKIS:  And if | go and

read the SRM it says the distribution fromthe expert

opinion elicitation. And | look at this thick report
and | can't find that distribution. You' re expecting
nme todoit. And that's not -- | really -- | think you

shoul d consi der seriously, because this is not the
final job, right?

MR. TREGONING Right.

CHAl RMAN APOSTOLAKI'S: | nean, you go now
to public comment and so on.

MR. TREGONI NG Right.

CHAI RVAN APCSTOLAKI S:  Maybe, you know,
your stuff because | don't know whether you can go
back to the experts, should try to take the figures on
page H 29 and using sone judgnment say now if you
really want a distribution, this is it. This is our
best --

MR. SHACK: It gives thema table?

CHAI RVAN APOSTOLAKI' S: Huh?

MR. SHACK: It gives thema table.

MR. ABRAMSON: Yes, but you see --

CHAI RVAN APOSTOLAKIS:  Well, give thema
tabl e? What table is that?

MR. ABRAMBON: Well, George, | think

what ' s happened. Wat you're saying is you would like
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sone information to assist the decision nmakers, in
this case the Conmission, in ultimtely making the
right decision. But | think the staff should only go
so far as to do the decision maker's job for them

think it would be a mstake in this whole regul atory
process is to present the result and say, |ook, this
is it, you got to use the nmean value, and that's it.

CHAI RVAN APOSTOLAKI' S: No, no, no.

MR. ABRAMSON: | think you have to present
the results in such a way that the deci sion makers can
exerci se sonme judgnent and al so use the individual
criteria they all have about how they want to focus
this in, how much uncertainty, how rmuch do they want
to build into it, how rmuch conservati smthey want to
build into the regul atory process.

CHAI RVAN APOSTCLAKI S: | can understand
t hat .

MR. ABRAMSON: | think it's the proper job
of the staff to present this in as clear a way as
possi bl e as to what the range of possibilities is and
what the value, the argunents pro and con are.

CHAI RVAN APOSTOLAKI'S:  |Is there a table of
raw data of what the experts actually said?

MR TREGONING There will be in the fina

report.

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

117
CHAI RVAN APOSTOLAKI S: Because then we get

a student fromMT will look at it and cone up with
conpletely different results from yours.

MR TREGONING Yes. No. W wll have the
raw data. But just to--

CHAI RVAN APOSTOLAKI S: | don't understand
why you're resisting. | nean, why is so hard to give
your best distribution when all sorts of --

MR ABRAMSON: | don't know what a best
distributionis. | don't know what this nmeans. It's
a vague termand we tried to avoid using that here.

CHAI RVAN APOSTOLAKI S: Page 24.

MR. DENNING Let's | ook at page H 24.

MR.  TREGONI NG Just one thing of
phi |l osophy behind the NUREG W tried to strike a
bal ance. W've heard two different things. W heard
Dr. Wallis say you need to present everything. And
then we heard Dr. Apostol akis say you really need to
boil it down to one curve that the regulators --

CHAI RVAN APCSTOLAKI S:  And these are not
inconsistent. |'mnot saying that --

TREGONI NG Okay.
DENNI NG Let's |ook at page H -

TREGONING What we tried to do --

2 % 3 %

DENNI NG Let's | ook at page H 24.
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CHAI RVAN APOSTOLAKI S: H-24.

MR. DENNING Figure 817.

CHAI RVAN APCSTOLAKI S: Ckay.

MR DENNING Ckay. Nowif |I'm
interpreting this properly, then this is |ooking, at
| east for these category three LOCAs, the variety of
different ways that you've treated the data and the
ki nds of results you can get. And when you | ook at
that, what it tells you -- what it tells ne, and I'm
overstating it for effect, is that it makes a heck of
a lot of difference as to how you treat this
elicitation as to how the regulator interprets it.

CHAI RVMAN APOSTOLAKI' S:  Ri ght .

MR- DENNING And I'mnot sure that
there's a clear path forward where they can say, well,
this one curve woul d be the one that would really hel p
t he regul at or because reality is there's an awful | ot
of uncertainty here. And | fear that if you just show
t he curve that we' ve been seeing here |i ke on page 18,
it gives you a feeling of nuch nore rigor and
definitiveness than exists.

DR WALLIS: You want to be careful
because now you nmay agai n publish the rawdata. A |ot
of Ph.D students around the country can use those and

come up with other results. |If they come up with
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results that differ substantially fromyours, it puts
the whole thing in question. So you' ve got to have a
real ly defensible thesis.

MR. TREGONI NG  And again, | guess from an
acadeni ¢ vi ewpoi nt, | woul d val ue ot her peopl e | ooki ng
at these results and | ooking at different --

DR. WALLIS: But you see what you nean?

MR. TREGONING No, | see what you nean,
and that's why the report is such that we tried to
present the sensitivity analysis that effect the
results nost dramatically. | feel very confortable in
stating that if a Ph.D. student fromM T woul d | ook at
this data --

CHAI RMAN APOSTOLAKIS: Let's leave MT
out .

MR TREGONING Ph.D. from St. Louis
Uni versity woul d | ook at this data, that | don't think
they're going to deternmine estinates that fall outside
of the various bounds that we've described that are
possi bl e.

DR. WALLIS: So it's very robust. Your
answer is going to be very robust?

MR. TREGONING No. W've presented a
wi de range of possible -- of ways of |ooking at the

dat a and possi bl e bottomline esti mtes that you could
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come up with.

DR. WALLIS: | think it's very inportant--

MR. TREGONI NG  Dependi ng on how you
decide to view this data.

MR. ABRAMSON: Dependi ng on how you deci de
to apply it, obviously.

MR TREGONING We'll talk about the nost
fun thing. Everything's been a prelude to this so far
when we talk about differences and variability
uncertainty and what happens when vyou |ook at
di fferent ways of aggregating the --

CHAI RVAN APOSTOLAKI'S: No, no. Let's cone
back to this, because it's really inportant.

MR TREGONING Cone back to what?

CHAI RVAN APCSTCLAKI S:  To what we were
j ust di scussi ng.

MR. TREGONI NG  Ckay.

CHAI RVAN APCSTOLAKI' S: | nean, the reason
why it's <called executive sunmary is because

presunmably the executives read that. And all you're

presenting there is the pressure break -- the BWR and
PWR baseline results. | don't see figures -- the
figures frompage H29. | don't see the figure from
page H 24.

Surely you're not expecting the decision
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maker to go back to Appendix H --

MR. ABRAMSON:  Section H

CHAI RMAN APOSTCLAKI S:  Section Hto
i nterpret what you give themin the executive summary.
The executive summary should be the bottomline,
should it not?

MR. ABRAMSON: | woul d suggest that this
input is not for the decision maker, but for NRR In
ot her words, for the regulatory armof the NRCto use.
Because this is intended as i nput to the proposed rul e
and so on to the proposed regul ation.

CHAI RVAN APOSTOLAKI S: Yes. Yes.

MR. ABRAMSON. And | think it really --
you're tal king about, | believe, what should be |
t hi nk a docunent which says take this and here i s our
regul atory phil osophy and so. And this is what we use
fromthis docunent as the basis for our proposed rul e.

DR. WALLIS: Then you should with H 21 or
something like in the executive summary, too. You
shoul d explain that there are at | east two ways to
| ook at this. This is the base case. This is our best
estimate of how it should be |ooked at. And it's
figure H 21 or whatever it is.

MR. ABRAMSON: What you're suggesting is

that the executive summary should reflect the |arge
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uncertainty and diversity of opinion.

CHAI RMAN APCSTOLAKI S:  Yes, of course
Yes. Yes.

MR. ABRAMSON: Rat her than just putting
out sonething --

CHAI RVMAN APOCSTOLAKI S:  Ri ght .

MR. ABRAMSON: -- and saying this is our--
this is what we call our baseline results.

MR. TREGONING W certainly say that in
t he executive summary, but | think what |'mhearing is
they'd really like to see the curves thenselves as
wel | .

CHAI RVMAN APOSTOLAKI' S:  Ri ght .

MR. TREGONING And that's -- you know --

CHAI RVAN APOCSTOLAKI'S:  Well, | mean, Dr.
Denning just said that the figure on H 24 gave a very
different inpression of what is going on. The
uncertainties are skewed and so on. And | don't see
that in the executive summary.

Anyway, let's go on now.

Renmenber now, we have to finish by 11:00.

MR TREGONING Right. Can we stop the
cl ock?

Solet metrytogotoslide 26, if I can.

This is about aggregating expert opinion. And we
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talked a little bit about this. The baseline nethod
uses the geonetric nean of the individual panelist
estimates to give group estinmates for all the total
LOCA frequency paraneters, and by paraneters the 5th,
50th, 95th percentiles and then the nean esti nates.

Thi s met hodol ogy was based on the not only
assuned, but also the structure of the individual
elicitation responses do support a |log nornal
structure. So the fact that the individual estinmates
were distributed essentially log normally. This
baseline method assumes the estimates aren't
significantly influenced by outliers. And the results
that you could use other neasures of central group
opinion, either wusing the nedian or the trend
geonetric nean, if you look at the NUREG you end up
wi th those selections to get very simlar estimtes as
you do with just the geonetric nmean thensel ves.

However, an alternative nmethod is instead
of the baseline method, is to use or use an arithnetic
nmean of all the individual panelist distribution and
Create essentially what ' s call ed a m xt ure
di stribution.

And it's a different phil osophical
principle and a different viewpoint for aggregating

the expert opinion. You' re essentially making the
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assunption that the individual results are al
obtained from equally credible nodels that are
random y picked fromthe popul ati on of expert. |If you
make that assunption, then the mxture distribution
falls naturally.

And a point to be made here, though, is
some of the key regul atory paraneters nmay be doni nat ed
by the outlier. And one of the things that you see is
certainly the difference between the 5th and 95th
percentiles that | showed earlier and the 5th and 95th
for this mxture distribution. The mxture
di stribution percentiles are much wi der.

DR. WALLIS: Wuld it be true to say that
this woul d be sort of explain to the public in saying
that each of the experts could be equally right?

MR TREGONING Each of the --

CHAI RVAN APOCSTOLAKI' S: I n both cases, the
experts get equal weights.

MR. TREGONI NG There's an assunption here
or there's a nuisance here in that how you assign --
how you consi der them being equally right various on
your philosophy. | mean, if you assune that they're
equal ly right in | og space and you wei ght the opi ni ons
so that one opinion doesn't dom nate, that m ght |ead

to the baseline --
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DR. WALLIS: Then you're downgradi ng t hat

one, Yyes.

MR. TREGONING |If you assune that they
al | have equal Iy credi bl e nodel s, nodel s not opi ni ons,
but nodels then that mght lead you to this other
nmet hods.

It's a suitable yet it's an inportant
phi | osophi cal distinction between these two different
ways of aggregating the expert opinion.

DR. VWALLIS: | want you to be
conservative, you say you've got ten experts.

MR. TREGONI NG Right.

DR. WALLIS: And two of us say that you
shoul d be up here and eight of us say you should be
down here.

MR. TREGONI NG Right.

DR. WALLIS: To be careful, we'll say
maybe those guys are right.

MR TREGONING And that's the m xture
di stribution. Yes.

MR. ABRAMSON: | think again it's kind of
a red herring in this context to talk about what's
right and what's wong. The purpose of this is an
expert elicitation. And there's an unstat ed assunpti on

in this that this is a worthwhile activity. And if
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it's worthwhile, it neans that you need to go to the--
you have to aggregate in such a way as to respect the
phi | osophy of expert elicitation, which nmeans you need
to be near the center of the group.

Now, this is just a summary of their

opinion. \Wether it's a useful sunmary for regulatory

pur poses and so on, is another issue. And then if you
want to build conservati smand so on and so forth, by
all means do so. But it's separate fromthis, what
we're trying to report on here.

CHAI RVAN APCSTCOLAKI S:  But the objective,
| think, of an exercise like this is to show what the
comunity of experts think they know about this issue.
I's that correct?

MR. ABRAMSON. Well, that's one way to
| ook at it.

CHAI RMAN APOSTOLAKI S:  Well, that's the
way in nmy view | nean --

MR. ABRAMSON: W had a panel of 12. W
had 12 representatives of this conmunity in there.

CHAI RVAN APOSTCOLAKI S: Yes. Yes.

MR. ABRAMSON: We did not explicitly ask
themto try to judge what the community as a whol e, we
asked them for their opinions.

CHAI RVAN APCSTOLAKI S: And why not ?
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MR. ABRAMSON: This was -- well, why not?

Vell, | can give you ny personal answer.

MR. TREGONING W got to end by 11:00

MR. ABRAMSBON: Yes, we got to end. And |
think it's difficult enough for themto come up with
their own, with what they think in their own m nds
rather than to think what the comrunity is thinking,
whi ch is another |evel of abstraction.

MR. BONACA: Could | make a point on this
guestion? | have a question on the sensitivity
analysis that | need to place at sonme point in this.

What | was |looking for is, you know, in
the elicitation process there are assunptions being
made and stated by the experts which is actually
things may inprove because the safety culture nmay

i nprove and al so that, you know, ISl will continue the

samre way. There will be litigation, etcetera,
etcetera. Well, however, | believe that there is a
rule here that we'll have a transition break size and

what wi || happen i s beyond transition break size there
is going to be relaxation of the environnent. There is
going to be rel axati on of the environnent stating that
they realized that they may use 50.69 to do |ess

i nspections, |ess nodification and so on and so forth

for those kind of issues.

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

128

Have they |ooked at all -- 1 nmean, |
didn't see anywhere consideration of the potentia
i mpact of this rule on the fundanental assunptions of
this studi es, which were essentially that things were
going to be -- you know, and we will have mtigating
strategi es and so on and so forth.

| just had to ask that question, and |
don't know that if there is an answer to that. But |
woul d need to address that.

MR. TREGONING No, and we specifically
asked them not to because if the elicitation were
going to focus on that, we didn't know at the tinme and
we still don't know howthis rule' s going to devel op.

MR. BONACA: | wunder st and.

MR. TREGONI NG What specific -- and
that's why we nmake it clear very clear in the
elicitation that if you do things -- and here's how,
at | east programmatically | expect that we're going to
handle this. If you do things in the regul atory space
with respect to this rule, it causes -- you know, it
underm nes this elicitation, then yes, it could rain
t hese frequencies nmuted that way. And the exanple |
like to give is with it operates it BWRs.

Okay. Wien they started power-up rates to

BWRs, you started seeing nore vibration failures than
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you had in the past. Well, this is why at | east as we
go forward with this rule, we're evaluating the
precursor histories quantitatively as we go al ong.
You can see things that are resulting in increases due
to the various --

MR. BONACA: | guess we will have an
opportunity to raise those questions at the full
neeti ng.

MR TREGONI NG  Yes.

MR. BONACA: W have a second neeting on
the 50.46. On the other hand, | nean, to ne it's a
fundanment al issue because --

CHAI RMAN APOSTOLAKI S: Yes, of course it

MR. BONACA: -- here you would go, we
support this based on separate assunptions that nay
not be in fact consequences or the change of 50.46.
And 50. 46 mi ght take us to a different environnment, in
fact the statenent has been nmade it'll be the
rel axation that degrades the very assunptions --

CHAl RMAN APCSTOLAKIS:  As a matter of
fact, | believe in the report it says sonepl ace that
the expert assunme -- the experts assunme that the
progranms that we have in place now to control aging

nmechani sms will remain in place.
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MR, BONACA: Yes.

CHAI RMAN APCSTOLAKI'S:  So we need 50. 46
revision to relax sone of those, right?

MR BONACA: But | think we have to make
a distinction. --

MR. TREGONING You have to make
di stinction.

MR. BONACA: Just as whole to really
hi ghlight it.

CHAI RVAN  APOSTOLAKI S:  Absol utely.
Absol utely. Again, to wite the rules.

MR. TREGONING And again, it's not that
you can't do relaxation. It's that you have to be
vigilant an take great care that your relaxation
doesn't effect the LOCA frequencies in some way.
That's a different question. That doesn't nean that
you can't relax. And taking an accumul ator out may or
may not effect LOCA frequency.

MR. BONACA: But, you see, | understand
you' re defendi ng what you' ve done. But, you know, you
have created a weapon here, okay. Potentially
somnet hi ng here that coul d be used negati vely, okay, or
positively. And so we have to wunderstand the
inplications of it. And |I'msaying that, you know,

there has to be recognition on our part --
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MR TREGONI NG O course.

MR. BONACA: -- a communication that there
can be del eterious effects comng from--

MR. TREGONI NG  Any set of data, any nodel
has the sane caveats that have to be understood.
There's no difference, probably nore so here. And
that's why we try to spell those out quite explicitly.
| think we -- we nust have done a pretty good job of
t hat because there's no nuch concern anongst the panel
nmenbers.

CHAI RVAN APOCSTOLAKI' S: Coul d you then when
you revise the report enphasize this stuff when you
say that the expert opinion -- that all the problens
we have now remain in place -- if the rule decides to
change, though, this is not part of the expert --

MR. TREGONING The intent was certainly
to enphasize it.

CHAI RVAN APOCSTOLAKI S: | renenber, though,
there is something about the expert --

MR TREGONING But even in the executive
sunmary - -

CHAI RVAN APOSTCLAKI'S: | don't renenber
anyt hi ng about - -

MR. DENNING Could we | ook sonme nore at

this arithnmetic mean versus geonetric nean. |1'd |ike
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to get the feeling here of the Conmittee, because |
mean | would think that -- and |I'm not going to
strongly argue with the arithmetic nmeans better than
geonetric nean, but just the fact that it such a
substantial difference for the results.

CHAI RVAN  APCSTCLAKI S: Show t he next

slide, yes.

MR. DENNING | think that we ought to be
shown. | nean, you know this | think has to be up in
t he executive sunmary with the other results, | think.

Now whet her the other commttee nenbers think that or
not, | don't know.

MR. TREGONING Right. R ght. Wll, again,
it"'s certainly -- theintent is not to suppress it and
that's why it's in the report. You can see here with
these curves, these just -- there's no plain old
variability. These are essentially just the best
estimate nmean curve, so to speak, aggregated in
di fferent ways.

The bl ue curve are the results that we had
seen using the geonetric mean aggregation. The red
curve represents aggregating using the arithnetic
nmean. And it shows, again, the way you aggregate can
significantly effect the frequency.

DR. WALLIS: Well, it makes a different.
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You' ve changed your |ocal category by one. If you
changed it -- for an order of nagnitude, | ocal
frequency --

MR TREGONING O nore. | nean the
bi ggest difference is with the BWR frequenci es.

DR. WALLIS: Right.

MR. TREGONI NG The differences between
category two, three and four LOCAs. | don't show the
95th percentile, but the differences are roughly at
t he sane order of magnitude.

And |'ve just quantified themhere. Ckay.
So all this table shows is a ratio of the mxture
distribution results conpared to the geonetric mean
aggregation for both the nean and the 95 percentile.
O course, the mxture distribution will always |ead
to higher means. That much we know. So they're
al ways higher. Increases are generally less than a
factor of ten with a few notabl e exceptions. And they
really stand out, it's PWR LOCA categories 5 and 6,
whi ch are the biggest LOCAs. And then the BWR LOCA
categories 3 and 4.

What you find when you go in and | ook at
those results, not surprisingly, is that when the
di fferences are biggest between these two different

aggregation schenes, it's a reflection that you have
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one -- usually one, sonetinmes two panelists that are
significantly higher than the rest of the group.

Okay. These BWR frequencies are driven
essentially by one panelist interns of the arithnetic
nmean. Especially the LOCA categories 2, 3, and 4. So
that's inportant to understand that.

The sane thing with LOCA categories 5 and
6 for PAR. There's one or two panelists, | think two
panelists there, that end wup being the prine
contributors to the arithnetic nmean result in the
sense that their distributions of the nmean are nost
reflective of these conmunal -- of these aggregated
di stribution of the nean.

MR. FORD: How does the expertise of one
of these -- well, of all of these experts -- into
this? The reason | bring it up, is if you |ook at the
nmenbers of the panel, there's really one -- expert,
all the rest are mechani cal engi neers.

MR. TREGONI NG And naybe the experts knew
while their specialty is not --

MR. FORD: | recognize that. But for
i nstance, com ng back to ny specific coments earlier
on, the environmental chenistry contents to this
anal ysis are obviously pretty inportant.

MR TREGON NG O course.
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MR FORD: And yet in ny opinion there's
real |y one of those paneli st understand t he nuances of
for instance presence of salt that could be -- it will
change at tinmes. In fact, this is nmentioned in the
report. But |'ll bet you that only one of those
panel i sts knew about that.

MR. TREGONING No. Because again the
concerns that were raised, especially the concerns
that were raised in the report, those were raised to
the entire panel and sonme of the differences that you
can get.

| can tell you that those concerns are not
the reason for the high estinates in the arithnetic
nean.

MR FORD: kay. Well, was that the
reason why | brought that --

MR. TREGONING Yes. Well, that I can tell
you for a fact. And again, the arithnmetic nean
relates -- once you decide to use a mxture
di stribution, you can drive yourself nuts by tryingto
see well are people outliers, are they not outliers,
should I weight people differently. You can really
get yoursel f spun around devel opi ng di fferent schenes
potentially for either including or ignoring the

outlier results.
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MR. FORD: Not | seemto renenber,

sonmebody, but it was nmentioned in the report somne
panelists recused thenselves from sone decision
because of |ack of know edge.

MR. TREGONI NG  Yes, of course.

MR. FORD: How does that affect this
arithnetic --

MR TREGONING |If we didn't get
estimates, they're not included.

MR. FORD: Yes. But the populationis
t hat much stronger --

MR. TREGONING Well, we had 12 panel
nmenbers. N ne panelists gave us PWR estinmates. Eight
gave us BWR estimates. For an elicitation that's a
pretty good sanple, actually. So nmultiple gave us
both, and at least -- there was one expert that we
didn't get any quantitative information from only on
safety culture. On sonme of the safety culture
guestions, but not on anything else. And then we had
several panelists that either gave us PWR and BWR
estimates based on their experience and expertise.

So, no, we did ask themto self censor or
recuse thenselves in areas that they just didn't have
t he background and t he know edge.

CHAI RVAN APCSTCOLAKIS: But |I'd like to
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enphasi ze again that there is nothing nmathematically
ri gorous about aggregating using -- | nean, geonetric
and arithmetic neans. There are outcrop nethods. But
t he thought just occurred to nme at the begi nning you
gentl enmen said that the net hod you fol |l owed was pretty
much NUREG 11.50 or expert opinion. And NUREG 11.50
didn't use either of these nmethods. They took the
di stribution fromeach expert and then they added one
to each X, they went back. They took the arithnmetic

average of the --

MR- TREGONING That's the m xture
di stri bution.

CHAI RVAN APOSTOLAKI S:  Is that the m xture
t he same here?

MR. TREGONING Yes. The sane thing as
the m xture distribution.

CHAI RVAN APOSTOLAKI S: So when you say
arithnetic average, you don't nmean that to go to the
95th percentiles and take the arithmetic average --

MR. TREGONING No, we did. W did --

CHAI RVAN APOSTCOLAKI S: Wl l, that's what's
conf usi ng.

MR. TREGONING We did both. Wat |I'm
presenting here are the m xture distributions.

CHAI RVAN APOCSTOLAKI'S:  Okay. So that's
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NUREG 11. 50.

MR. TREGONING It's a strai ght NUREG
11. 50.

CHAI RVAN APOSTCLAKI'S:  So there is --
well, | mean, when you go with the geonetric nmean, you
work with each person --

MR. TREGONING That's right.

CHAI RVAN APOSTOLAKI S:  But the m xture
nmeans that distributions thensel ves?

MR TREGONING No. It ends up if we did
the -- if we did the arithnetic neans of averagi ngs of
the percentiles, the 95th arithneti c neans bei ng ends
up being pretty close to the m xture distribution 95th
percentile. The neans, of course, are identical.

CHAI RMAN APOSTOLAKI' S:  Ri ght .

MR TREGONING It's only the |ower
distribution that, of course when you get an
arithnetic mean of the 95th percentile, it's rated by
the highest 5th. But the mxture distribution is
rated by the | ow method. So the 5th percentile varies
dramatically --

CHAI RVAN APCSTCOLAKI'S:  You see this is
anot her exanpl e now of what | was saying earlier. |
remenber the guy who was a -- arguing very forcefully

that taking the arithnetic average in the sense we
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j ust di scussed was, you know, very reasonable and this
is really what we ought to be doing. Now you guys
come a few years later and you say here regul atory
paranmeters nay be domi nated by outliers and you are
sort of rejecting that nethod.

MR. TREGONING No. | would suggest that
the argunment of 11.50, whatever it is, did not take
proper account of the fact that this is expert
elicitation. | think the key elenment in ny judgnment
is never to forget that this cones out of an expert
elicitation. And if you're going to use an expert
elicitation, | think it seens to ne you are required--
and the phil osophy of it is to take the center of the
group, not an outlier. Because if you don't, then
you're not going to get agreenent with the group. And
the center is, if you like the nmedian, we didn't use
that although we did that for sone of our initial
cal cul ati ons we gave. But the geonetric nmeanis a very
good approxi mation nunerically --

DR WALLIS: There is ad hoc, there's no
t heory of expert elicitation, there's no history of --

MR. TREGONING No, there's no real theory
of it. No. And also should | point the results we
get are nuch broader in range to the one two.

Sonetimes three orders of magnitude that you would
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have in nobst expert elicitation as far as the
uncertainty is concerned. So in this sense there
really isn't very nuch precedent to draw on as far as
being able to aggregate this. W do have sone

i nformati on, and we haven't had a chance to get to
this yet, about the review we did, the external
review. W had a decision analyst, we had a
statistician, two people are doing it. And there's
some evi dence, the decision analyst basically I think
agreed to --

DR. WALLIS: How do you bring this in to
help the public? And the public would viewit. And
if you had a | ot of experts and terrific disagreenent,
then the public attitude would be very different from
what you've done here, | think. They'd say we don't
believe any of those expert people. W'd be very
car ef ul

MR TREGONING Well, this is a very
difficult area --

DR. WALLIS: They wouldn't |ook for the
mean.

MR. TREGONING We're tal king about this
process of expert elicitation, whichis relatively new
and, you know, it's a very, you know, difficult thing

to accept. And | think for the experts thensel ves |
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t hought we had to do, you know, in a way a selling job
or at least to explain to themand try to get buy-in
fromthe experts into the whole expert elicitation
process itself. And a lot of this, that we had
trai ni ng questions and so on and so forth. And at the
end | think we did get reasonabl e buy-i n and agr eenent
that the whole -- and we did ask themvery explicitly
on feedback neeting how do you feel about this whole
process, having gone through it. And | think there
was general agreenent that, yes, it was a val uable
process. And we didn't ask themthe same question at
t he beginning, but | think if we had asked themri ght
at the begi nning how do you think this, you going to
buy-in, I think we would have gotten very different
results.

You have to have gone through it. You
know, Ceorge, people who have gone through this, it's
a process. And you have to see, you know, this wll
lead to reasonable results, so to speak, does it
really reflect the opinion of the group and so on and
so forth. And that's really what we're trying to do
here. This is a very difficult thing to do.

CHAI RVAN APOCSTOLAKI'S:  There is only 14
m nutes left.

MR TREGONING | know.
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CHAI RMAN APOSTCLAKI'S:  You have to choose

your nessages from now on very carefully.

D ck, did you have a question?

MR. DENNING | have a quick question
What evidence is there that the NUREG represents a
consensus anong the experts?

MR. TREGONING Well, again like Lee had
sai d, the phil osophy of the elicitation was to conme up
with central estinmates and group opi nion.

MR. DENNING Have they reviewed the
NUREG?

MR. TREGONING Yes. Wen you say
choosi ng your nessage, | want to go to the next few
slides. Sorry to do that.

Ckay. I'mgoing to junp to slide 31
really quickly. And then | want to talk -- there are
two different reviews we've given. There's a review
of the elicitation panelist thenselves and then
there's also a review that were done by external
reviewers that had no a priori know edge of the
elicitation structure result until we brought themin.
So as | nentioned, there's a prelimnary version on
slide 31 that was distributed to the panel in July.
W did a video tel econference over about a two day

period with all the panel nenbers where we sent
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t hrough every point, section of the NUREG as well as
the results. And we had a nunber of, | felt, very good
revi si on suggestions that canme out of that.

And the NUREG that you have has ben
nodi fied significantly conpared to what was first
distributed in July. So, again, and we had
suggestions generally i n areas on t he backgrounds, the
approach, the base case results, the analysis, the
gualitative insights and then the quantitative result
section. And the point to nake is nost or just about
all except of these 50, maybe one or two, we didn't
incorporate for various reasons. But all of these
revi si on suggestions were reflected in the version of
t he NUREG t hat you all have.

This updated version that you have has
also been circulated a second time to the peer
reviewers for cooments. And we've gotten only a very
little --

MR. SHACK: To the panelists?

MR TREGONING |I'msorry, the panelists
To the panelists. And we've only gotten a few
additional relatively mnor coments. | think they
had it about a non th ago.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR. TREGONI NG So we've done one | evel of
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review there.

The next slide, we did alevel of external
review as well. W had two reviewers who sel ected,
again a decision analyst as Lee nentioned, and a
statistician. And we really asked themto focus on
the anal ysis of the expert results and the
guantitative result section of the NUREG And we
want ed themto enphasi ze the nmethods and really
exam ne the nmethods that we used for aggregated group
opi ni on, because we obviously knew it had such great
i nport ance.

So, agai n, we asked themto focus on t hese
areas because they're nost inportant. W also asked
them if they wanted to conmment on other NUREG
sections, but we wanted to focus the external
reviewers on the analysis and the processing of the
result.

Just quickly with approach. They had the
same prelimnary draft NUREGthat the panelists had in
early July. They reviewed this for about a nonth.
And we had a two day kick off meeting in August after
they had read the report, and in nany cases already
had an initial set of questions that we had to answer
for them

But we had the ki ck up neeting and we were
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all well up to speed as to what was in the report and
what was done.

W got sone i nformal comrents, not only at
that neeting, but then also a week or so later from
the external reviewers. And we got reports from both
of themin md Septenber. W had a wap up neeting to
di scuss these reviewreports at the end of Septenber.
And after that tinme we've asked themto finalize their
external review reports.

|"ve got one of the two are finalized.
The ot her one's not quite finalized, whichis why |'ve
got Novenber of '04 for finishing that effort.

W referenced the review reports in the
NUREG and we are going to certainly be naking it
publicly available after they're finalized.

| wanted to junp to sel ected concl usions
fromthe external reviewers. Again, our one decision
anal yst, and he was the only one -- we didn't ask him
to do this but he felt conpelled to do it anyway, but
he thought or thinks that the elicitation process is
adequat e and sound for determ ning or for nmeeting the
stated objectives --

CHAI RVAN APCSTOLAKIS:  Can you tell wus
whet her the objectives are stated in the report? [|I'm

sure they are sonewhere, but | --
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MR. TREGONI NG The objective and scope

sentence section of the NUREG

CHAI RVAN APCSTOLAKI S: Wi ch section?

MR. TREGONI NG Section C.

MR SHACK: Section C1

MR. TREGONI NG (bjectives and scope.

CHAI RVAN APOCSTOLAKI'S:  All right.

MR. TREGONI NG  The reviewers concurred
wi th many specific aspects of the anal ysis procedure.
| think they both really liked the relative ratio
structure that we developed to exam ne technical
issues. In fact, the decision analyst thought that
this was a nmodel way to conduct these types of
elicitation. And he also expressed that using this
relative ratio structure, there's sone evidence to
suggest that this nay hel p conpensate for what tends
to be overconfidence in other elicitation studies. So
it's away for potentially to minim ze that, although
again that's just an opi nion.

They both agreed that the overconfidence
correction wusing the error factor approach was
appropri at e.

They didn't 1like any of the other
over confi dence adjustnment schenmes because they just

felt like they were too ad hoc and severe.
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We had a nunber of corrections that were
suggested by the reviewers that we've incorporated in
t he NUREG, t hi ngs fromdevel opi ng i nproved correl ation
structure bounds. W had a whol e new section on
eval uating the effect of distribution shape on the
nmean. We were using approximate fornmulas to cal cul ate
means. Now we're using exact formulas. It doesn't
matter nmuch, but for what it's worth they' re exact
formul as.

And in the interimwe conducted a nunber
of Monte Carlo sinmulations to |look at the effect of
not only the correlation structure, but also verify
t he approxi mate cal cul ati on procedure that we use to
devel op the final LOCA estinates.

W had way too many estinmates to
rigorously do all the simulations by Monte Carlo. So
we had to take just a subset for checking. And we did
that, there's a discussion of that not in your NUREG
report, but this is a new section that we've added to
reflect the latest. This is the last sensitivity
anal ysis we did.

CHAI RVAN APOSTOLAKI S:  Ckay. WII we have
t hese additions before the Decenber neeting?

MR. TREGONING Yes. Yes. Yes. They're

al nost in now.
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Again, we had a | ot of discussion and we
devel oped a m xture distribution and aggregati on team
as aresult of this review And, again, there were
numer ous suggestions for clarifying exposition.

Continued on the next slide selection
concl usion. You know, we've gone to the heart of this
today and | think we've al so, sone of the stal emate
that |I'm sensing anongst you also exists, I'll say
internally with the staff and also with the peer
reviewers thenselves in that there was no agreenent
reached on what was the npst appropriate aggregation
schene.

One reviewer favored either geonetric or
the arithmetic nmean, or the mxture distribution
approach. But they did state sone advant ages and
di sadvantages of -- and I've only |isted the geonetric
nmean approach here because of the advantages of this
approach or di sadvantages of the m xture distribution
approach and vice versa. So | only showed advant ages
and di sadvantages of the geonetric nean aggregation
approach, which is our baseline nethod.

The advantages are that the group
estimates are nore acceptable to the panel. And,
again, we got sonme feedback fromthis in the video

tel econference when we presented both the baseline
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nmet hod and the arithmetic nean aggregation schenes.
But this technique nmay be, and probably is, nost
appropriate for Ilow frequency events where the
variability anpong panelists could span several order
of magnitude, and that's certainly what we're dealing
with here. And you have anot her advantage is that the
results are not donminated by one or two outliers.

The di sadvant ages of t he basel i ne approach
is that you do end up with | ess conservative nean and
95th percentile estimates conpared with the m xture
distribution. And also the 5th and 95th percentile
differences are not quite as wide as you get for the
m xture distribution. Although when you factor in the
5th and the 95th with appropriate confidence bounds,
you actually end with simlar. You know, if you use
the 5th with the 5 confidence bound and the 95th with
the 95 confidence bound you get ranges which are
actually pretty sinmlar.

Agai n, the authors and, you know, we make
no bones about it because we've been trying -- the
stated objective all along was to come up with a
central group opinion. W strongly favor the use of
the baseline nmethod to neet that stated objective.
And sone panel i sts al so were very strongly in favor of

that. So strongly that, you know, we had a | ot of

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

150

i nput, there was concern that NRC was going to take
and bias their results accordingly by not fully
wei ghting t hem

And a nunber of the panelists | said, you
know, their opinions were so strong that | had just
said that you need to see the report when it cones
out. And if you feel that strongly, nmake sure that you
comment during the public coment period.

CHAI RVAN APOSTOLAKIS: Ckay. | really
would like to go around the table here, so unless
sonmebody has a very inportant question to ask of the
staff, | suggest we start doing that.

Do any nenbers feel that they have

guestions for the staff or shall we go around the

t abl e?

DR. WALLIS: | think the staff did a good
j ob.

CHAI RVAN APOSTOLAKI S:  Good. Wl |, thank
you gentlenmen. | think it was very lively discussion.

|"dlike to go around the table to get the
first inpression that you guys have about this. Shall
we start with Jack or Bill?

MR. SHACK: | think they did a good job.
| kind of agree with the notion of using the geonetric

nmean aggregation. It seens to nme that since we don't
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know the truth, somehow giving everybody's opinion
some ki nd of conparable weight. | nean, in this case
with an arithnetic average, you know, you're going to
be dom nated by the nost conservative -- | nean, these
things differ by orders of magnitude. It conmes down
to, you know, just sort of a sanpling there.

|, by and large, think their results are

wei ghted to the conservative side, so you know |

t hi nk- -
MR. TREGONING Even with the geonetric?
MR. SHACK: Even with the geonetric
because your panelist | think will, by in large, using

what | woul d consi der conservative approxi mation. So
your basel i ne net hods are wei ghted conservatively. So
I"'mfairly confortable with the results.

CHAI RMAN APOSTOLAKI'S:  That's it?

MR SHACK: Yes.

CHAI RVAN APCSTOLAKI S: Ckay.

MR FORD: Like Bill, I"'mvery -- | think
it was a very conprehensive report. | wish | had had
nore time to look at it in nore detail

"' m concerned the make up of the panel
It is anulti-op problem It does involve chem stry,
stress and that fully -- was that the nake up of the

panel .

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

152

And t he other concern | haveis |'mreally
concerned about a worse case scenario here. And |
think it should be therefore much nore plant specific
to look at situation -- for instance, Davis-Bessie --

CHAI RVAN APOSTOLAKI S:  Wiat is your
concern about the worst case scenario?

MR. FORD: That, for instance, you could
have plants which are not inplenenting -- BWR plants
which are not inplenmenting effectively howto do
chem stry, for instance, which would therefore effect
cracki ng frequenci es and potentially LOCA frequenci es.
But that's very plant specific and it's not all BWRs.

PWRs a question of whether they're using
appropriately repl acenent mat eri al s, etcetera,
etcetera.

CHAl RMAN  APOSTCOLAKI S:  Ckay. |
understand. Anything el se?

MR. FORD: No. That's it. Thank you.

CHAI RMAN APCSTOLAKI'S:  Rich?

VR. DENNING | think the expert
elicitation was done very well. | am concerned about
the application and the treatnment of aggregation and
| disagree with Lee with regards to what the purpose
of thisis. | don't think it's real to cone up with a

consensus of judgnent. | think it's to try to
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characterize the state of know edge that we have. And
since you really can't get into weighting the
di fferent experts, | think that you have to -- | think
that you at | east have to showthe arithnetic average.
And | think it's really better the average nyself
anyway.

And | think that when we |ook at the
potential applications of this, we have to be very
careful to show the broad uncertainty that exists
here. And | think that the way that the baseline
treatment has been done, | think it really
dramatically wunder characterizes what the true
uncertainty is.

Now, where reality is, like Bill, I think
it probably is down lower. But | think that there are
| ots of el enents of the uncertainty that are mnim zed
inthe treatnent here. | think the variability across
plants is extrenely inportant, difficult to deal with
and maybe can't be dealt with directly there, but |
think that it has to be recogni zed clearly what the
l[imtations are.

Just because we've done a good expert
elicitation doesn't nmean that it's going to have
direct applicability to regulation. | think it will.

But | think that -- | conpletely disagree with the
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statenent here that says the advantage you shoul d
geonetri c nean aggregati on when you have | ow f requency
events with these very broad variabilities. Because |
t hi nk what you're doing is you' re again mninmzingthe
real uncertainty that exists in our know edge base.

CHAI RVAN APCSTOLAKI S: Thank you

Mari 0?
MR. BONACA: Well, first of all, | would
like to say | think it was a good effort. | have the

same concern that has just been expressed here
regardi ng the uncertainty range and the variability
anong plants. But that's, you know, that may be t here.
| would like to address is fromthe
underpinnings of this study, they need to be
hi ghlighted nore in the executive report. | recognize
that, you know, you neet your goal. And | think it's
a good product. But in the executive report is it
fundanmental that there is a clear understanding in the
nessage that there were linmtations, active failures,
conmponent were not included. Seismc considerations
have not been addressed in the report yet. And nost
of all the feedback nechani smthat the devel opnent of
the rule may create in the sense that if there is a
relaxation of -- | nean, the underpinning was that

t hi ngs woul d continue to be as good or better in the
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future as far as inspection, testing and so forth and
so on. And that if in fact that changes, there is a
significant effect. | nmean, of what you have
represented in the report when | read it over shows a
significant sensitivity to that. So it's a question
nore of the conmunication part. | think it's
inmportant the executive summary contains that
information there.

CHAl RVAN APOSTOLAKI S: Tont?

MR. KRESS: | think as far as the expert
elicitation process and the way they went about it, |
think they did about as good a job as could be done.

Wth respect to the choice of arithnmetic
nmean versus geonetric nean, as |'ve said before, for
the purpose 50.46 | don't care which one they use.
But, in general for possible other uses of this
distribution, | would prefer the arithnetic nmean
because we don't how to provide weights to the given
experts. And | think that does a better job of
reflecting the consensus.

So, you know, for 50.46 | don't care, but
there are ot her possible uses of this. | would rather
see arithnetic.

CHAl RMAN APOSTOLAKI S:  Arithnetic is

11.50, right?
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MR. KRESS: Yes. | don't see any way the

end can get to their ability across plants, frankly.
So, you know, | don't fault them for not discussing
that very nuch, because | don't know they'd go about
doing it anyway.

| think the really nice thing about this
is they do have a quantified uncertainty that | think,
like Rich, represents uncertainty in the state of
knowl edge. And that's a good thing to have. | think
you can nake decisions with it.

And so | believe the curves they have in
t he Appendix H, for exanple, are the decision making
curves and ought to be brought forward into the
executive sunmary.

That's it.

CHAI RVAN APCSTOLAKI S:  Di ck?

MR. RANSOM Well, | feel the real change
benefits have been made unclear as far as |'m
concerned, so| feel alittle unconfortable with that.
But generally the results that the staff presented, |
think were a good result, sound of the elicitation
effort with the exception of there does seemto be a
need for a regulatory -- the summary include how
regul atory should actually use these data. And part

of that | think the degree of consensus anong the
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experts is inportant, especially if thisis the public
that's to believe what they thought of all this. And
| personally would feel nore confortable, | guess,
with the nore conservative arithnetic mxing of the
dat a.

CHAI RVAN APOSTOLAKI S: Thank you

MR. SIEBER Okay. |1'Il be very brief. |
agree, and | guess it's unani nous that a good job has
been done by the staff.

One of the things that inpresses ne is the
anount of work that goes intotry to figure out howto
statistical present the information when the basic
information comes out of one's imagination, so to
speak. And so we've very carefully arranged all this
information so that it makes sense. But | have an
uneasy feeling about the overall basis that's there.
And that's okay, | guess.

| was struck by the fact that it seens to
nme |ike you're trying to assenbl e LOCA frequency data
for an average plant froma regulatory standpoint is
the worst plant that nakes a difference, which nakes
the idea of safety culture -- you know, you're only
going to have one big LOCA in this industry. You
know, and then the industry goes away. So that nakes

the safety culture issue very inportant to nme, because
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that is going to be the major factor inthe initiating
event ; either faulty inspections or lack of
i nspections or tolerance of |l eaks. And | think we all
know how t hese t hings cones about.

One could say that it really doesn't nake
a lot of difference in what the transitional break
size is or what the LOCA frequency is if all it's used
for istofiddle wwith things |ike defense-in-depth and
single failure criteria, because the concept there is
that the plants are supposed to be able to tolerate
and mtigate any kind of a break other than a reactor
vessel break. And therefore, the risk doesn't change
a whole lot if the plant maintains the capability to
do all these functions.

On t he ot her hand, once this is published,
who knows what bright young person will dreamup to
use this data for. And so there nmay be regul atory
concepts that those of us around this table aren't
even dream ng about, but sonebody will say nowthat we
have this, let's go do this. And the process of doing
that may take you into unchartered waters where this
expert elicitation may not be totally appropriate. So
| would put that caution in there.

| guess in sumary | think the job is well

done, it's well docunented. | think a lot of effort
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went into it. | have faith in it, and so those woul d
be ny coments.

MR. SNODDERLY: Ceorge, do you want to
make a couple of comments?

| just wanted to rem nd you that the ful
Comm ttee neeting is going to be on Thursday norni ng,
Decenber 2nd, for half day. So right now the way the
schedule is set upis from8:35to 10:00 a.m we would
be briefed on the expert elicitation. And then from
10:15 to 11:45 we would be briefed by NRR on the
proposed rule, which would include the statenent of
consi derations and the regul atory anal ysi s.

Now, the point that | wanted to bring or
the feedback | think that | would like to try to get
to the staff or the reconmendation | want to make to
you is that there appears to be disconnect. Because
we remenber from our previous presentation from NRR
they said the way they -- it appears to ne that
they're going to use this report is they're going to
say, well we | ooked at the distribution. |'mnot sure
exactly which one, but they said we | ooked at -- the
nmean was about a 5 inch break for a PWR and 8 inches
for the 95th percentile. And then we decided to
conservatively choose 14 inches. And so that's how

t hey addressed the uncertainty, and that is one
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approach. And with that you're not -- an
under st andi ng of the underlying uncertainties is not
as inportant. But now if you use the report as the
Comm ssion SRM suggests, which is a nean val ue
corresponding to aninitiating frequency of tento the
mnus fifth, well then now the report becones -- and
t he understandi ng of uncertainties is crucial.

So | think, and what | heard fromLee was,
well we're not going to tell them how to use that.
And so what | want to suggest that you consi der when
we provide the staff feedback on how we do this
presentation, well first of all one concern | have is
-- and | know NRR on Tuesdays have their weekly
neeting and they're busy trying to get the proposed
rule together here. But it's a little discouraging
that there wasn't heavy NRR parti ci pation here today.
And I'Il make sure that we feed this back to them or
you know what we want to hear on Thursday.

| think the best advise that we can give

t he Conmmi ssion, | think what the Comm ssion is going
to be looking for is okay, |'ve been given this --
"1l call it a tool, nmeaning this expert elicitation

and it's going to allow decision nakers to decide
where this transition break size shoul d be. To hel p.

Right. And if we use the criterion, |I"'msure -- and
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| " massum ng the Conm ssion wants to the criteria they
suggested in their SRM well here | think the
Comm ttee should | ay out what are sone of the pitfalls
or what distribution do we think you should use, or

what further work needs to be done to give you a
distribution. Maybe it's a further consensus study.
But those are the things that we need to think about.

MR. BONACA: Lay out specifically today.
| nmean, the issue how do you bridge fromthis report
to a transition break.

MR. SNODDERLY: Exactly.

MR. BONACA: You're covering the issues of
active component have not been addressed, seismicity
and the issue of what you do to these conponents
beyond transition break. Are you going to decrease
you i nspection rate and so on and so forth. If you do
so, all the underpinnings of the study are weakened
and they're not there. So this is very inportant.

CHAI RVAN APOSTOLAKI'S: It seems to ne that
what M ke is saying is though the presentations on
Decenber 2nd shoul d be coordi nated, right?

MR. SNODDERLY: Number one. And nunber two
| think 1'd Iike to enphasize the Ofice of Research
to enphasi ze nore to help us to try to identify those

pitfalls or an understandi ng of what distribution and

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

162

the problens you may have using those distributions
when you use the Conm ssion's approach as opposed to
the staff's. | think the staff's approach is fairly
easily because | think we all feel fairly confortable
that a 14 inch break for PWRs adequately bal ance the
uncertainties in the study. [|'mnot sure how I
consider the uncertainties when | use the nmean val ue
corresponding to 10.56

CHAI RVAN APOSTOLAKI'S:  Right. No, com ng
back to ny earlier comment of that distribution, M ke
just rem nded ne. He said the staff |ooked at the
di stribution and they said, okay, the 95th percentile
is 8 inches, we make it 14. Were is that information
that the staff, they based their choice of 8 on? Does
it cone from your report or did they do sonething
el se. You see, we have to have that.

MR. BONACA: We have to understand how
they read this report.

CHAI RVAN APOCSTOLAKI' S: Yes. Now t he ot her
thing is --

MR TREGONING That's laid out in the
statenent of considerations.

CHAI RVMAN APCSTOLAKI S: Ckay.

MR. TREGONI NG And we focused today on

j ust the NUREG
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CHAlI RMAN APOSTCOLAKI S: | under st and.

MR. SNODDERLY: W're trying to decide
here, | think, what do we really want to hear on.

CHAI RMAN APCSTOLAKI'S:  But the issue of
uncertainties it mght raise for everybody el se.

It seens tome that we feel nor e
confortabl e the choice of 14, but when it cones to the
technical matter it's all a matter of how uncertain
are you about your results. The underpinnings that
Mari o nmentioned and everybody el se, you know, had
vari ous questions about the nmethods of this and that.
Why? Because |'msure that the choice of 14 will be
chal | enged.

How did you decide to go from 8, 95th
percentile, to 14? That nmeans that you don't have
much confidence in what the report says, not because
it's a bad report but because of other reasons that |
nmentioned earlier, you know, and so on what's that
about and all that. So the issue of uncertainties and
the maj or assunptions, because these are really the
maj or uncertainties is critical no matter which way
you go. Wth the Commi ssion choice, of course, it's
even nore critical. But still, you know, the choice
of how much conservative defense-in-depth to inpose

realize or rests on what kind of uncertainties you
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have.

MR. BONACA: And that would say the
portions of the 50.46 portion of the elicitation
shoul d be really this discussion of the bridge --

CHAI RVAN APOSTCOLAKI S:  Yes. Yes.

MR. BONACA: -- howwe got fromthis report
to the reconmendati on.

CHAI RVAN APOSTOLAKI' S:  Very good.

W have another neeting comng up. So
t hank you very nmuch again, gentlenen

So we take only 45 mnutes then.

MR. SNODDERLY: No, we can always start
later. W can start that briefing at --

CHAI RVAN APCSTOLAKI'S: W are the off the
record.

(Wher eupon, at 11:13 a.m the neeting was

adj our ned.)
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