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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COW TTEE ON REACTOR SAFEGUARDS ( ACRS)
MEETI NG OF THE SUBCOWM TTEE ON REGULATORY PQLI Cl ES
AND PRACTI CES
+ + + + +
FRI DAY, NOVEMBER 21, 2003
+ + + + +
The meeting was convened i n Room T- 2B3 of
Two VWhite Flint North, 11545 Rockville Pike,
Rockville, Maryland, at 8:30 a.m, Dr. WIIliam J.
Shack, Chairman, presiding.
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P-ROGEEDI-NGS
8:32 a.m

CHAlI RVAN SHACK:  The neeting wi || now cone
toorder. Thisis aneeting of the Advisory Conmittee
on Reactor Safeguards -- of the Advisory Conmttee on
Reactor Safeguards, Subconmittee on Regulatory
Policies and Practices.

| am WIIliam Shack, Chairman of the
Subconmi tt ee.

Menmbers in attendance are Peter Ford, Tom
Kress, GrahamLeitch, Victor Ransom Jack Si eber, and
G aham Wal | i s.

The purpose of this neeting is to discuss
t he LOCA.

Banerjee -- Professor Banerjeeis joining
us today.

The purpose of this neeting is to discuss
the LOCA Failure Analysis and Frequency Estimation
bei ng developed by the staff in response to the
Conmi ssion's March 21st, 2003 staff requirenments
menor andum on recommendations for risk-informed
changes to 10 CFR 50.46, acceptance criteria for
ener gency core cooling systemfor |ight water nucl ear
power reactors.

The subcommi ttee wi || gat her i nformation,
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anal yze relevant issues and facts, and formnulate
proposed positions and actions as appropriate for
deliberation by the full comittee.

M chael Snodderly is the designated
federal official for this meeting.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this neeting previously published in the Federal
Regi ster on Novenber 10th, 2003.

Atranscript of the neeting is being kept
and will be made avail able as stated in the Federal
Regi ster noti ce.

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

We have received no witten comments or
requests for tine to make oral statements frommenbers
of the public today regarding today's neeting and
again, the focus of today's neeting will be on the
expert elicitationin support of -- of 10 CFR50.46 in
defining the | arge break LOCA frequencies and we'll
now proceed with the neeting and Rob Tregoni ng of the
Ofice of Research will start it out for us.

MR TREGONI NG Ckay. Thank vyou,

Pr of essor Shack.
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As Professor Shack nentioned, |'m Rob
Tregoning fromthe Ofice of Research, Division of
Engi neering Technology in the Materials Engineering
Br anch.

The norning part of the neeting as
Prof essor Shack had indicated we'll be focusing on
details of the expert elicitation. The last time we
were in front of you briefing status was July in the
main commttee and at that time, | think we had a --
we had a relatively short anount of tinme schedul ed,
about an hour and a half and at the tinme, there was --
there was definite consent that we needed to have a
| onger subconmi ttee neeting where we couldreally prob
the details of -- of what's happening in the
elicitation. Wat we're doing, what our approach is.
So, that's the focus of today.

Many of the slides or some of the slides
were presented that |'mgiving and sone of the topic
areas that |'ve given were provided in a very cursory
sense during that main conmttee neeting in July.
Today, we've got sufficient, nore in depth technical
background i nformati on that we can del ve nore deeply
into the subject.

There will be three presenters in the

norni ng nmeeting, nyself and Lee Abranson and David
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Harris who is a contractor on this exercise from
Engi neeri ng Mechani cs Technol ogy.

| just wanted to -- the schedule of the
norning neeting is -- was in the public agenda, but
wanted toreviseit alittle bit and just tell you how
this norning is going to play out. The three of us
are going to be essentially giving a tag-team
presentati on. You have three packets of material
t here.

The first packet is ny slides which I'm
starting with nowand at certain points, I'mgoingto
break fromthe slide and nove to t he next packet. So,
when it's Lee Abranson's term to speak, there's a
separate package for Lee. Wen Dave Harris speaks,
there's a separate package for Dave. So, hopefully,
that won't cause any confusion.

CHAI RMAN SHACK: Rob, have you -- have you
done the second probabilistic fracture nechanics
anal ysi s?

MR. TREGONING The second?

CHAI RMAN SHACK: There was -- it's --
t here was suppose to be two. One was suppose to be
based on PRODI GAL and one was suppose to be done by
PRAI SE.

MR. TREGON NG Yes. Yes.
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CHAI RMAN SHACK: And has that been done?

MR. TREGONI NG Yes. W -- we have -- and
we'll -- we'll see alittle bit nore of that.

CHAI RMAN SHACK: W Il we see a conpari son
of the two?

MR. TREGONING We will see a conparison
of the two. Yes. Al t hough, we -- we have to be
caref ul because conparisons are difficult because even
t hough and 1 ' mgoing to get intothis in great detail,
but even though we attenpted to solve simlar
problems, it's -- it's not -- you know, there's sone
i nconsi stency even in the problens that were sol ved
and so, differences are going to be due to those
inconsistencies and also due to the different
appr oaches thensel ves. So, we're going to see sone of
t hose later.

The -- the thing which is probably -- that
was not done with PRODIGAL is that Dave had sonme
initial work that was done in June. W had a neeting
of the experts in June to discuss that work and then
there was sone followon runs made. As a result of
t hat work, Dave revised his nunmbers for those runs.
PRODI GAL runs were never -- have not been revised.

So, whil e both the runs were done, one set

of runs are -- are certainly nmuch nore refined. The
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other set are -- | wuld consider them nore
prelimnary.

So, when we see those conparison and we
|l ook for differences, there are a few things that
we'll have to keep in mnd to -- to |ook at those.
kay.

CHAI RVAN SHACK:  Yes.

MR. TREGONING So, | will start off with
an overviewof the effort and t he exerci se, what we're
trying to do.

Lee will come up and t al k about the expert
elicitation process. The theory behind it alittle
bit, but he'll -- he's really trying to tailor this
talk to what we're doing in this effort. So, this
will be a focused talk on expert elicitation
nmet hodol ogy.

Then I'I | take back over and we' Il gointo
pretty good detail to give you a sense of how the
expert  panel and facilitation team devel oped
t echnol ogi cal issues and how we structured what we're
cal I'i ng our pi pi ng base case devel opnment exerci ses and
-- and these piping base cases, those are the things
that will run with PRODI GAL and PRAI SE essentially.

After this, I will essentially lead up to

a presentation by Dave Harris where he was one of the
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base case devel opnent team nmenbers. We had a subset
of the panel which provi ded t hese base case esti mat es.
Dave Harris was one of those nenbers. He's going to
provide detail into his calculations only. W'I| see
a lot of detail about his approach.

At that tinme once Dave is finished, |'l]
cone back and summari ze the base case work of which
some of those conparisons we'll be able to make. Then
"Il go into nore detail about the elicitations
guestion structure and actual | y go t hrough sonme of the
qguesti ons t hensel ves so you can see what we're asking
and then I'Il finishupwth status, where we're at in
this effort.

Just wanted to briefly rem nd t he panel of
the tinmes that we've been in front of you briefing
this effort. W started back in March 2001 whi ch was
essentially a background talk, why we thought we
needed to pursue this and the | ast briefing we gave
was in July which was in front of the ACRS main
commttee and at the tinme, we gave a very brief status
and approach of the expert elicitation realizing the
schedul e was ti ght that day. So, because of questions
and the concerns raised by the conmttee that wanted
to provide norein depthinformtion onthis exercise,

that's really the reason we're back here today.
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Wanted to just highlight sonme of the
program m | estones since January 2003. So, really
what we've done this year

We conducted the kickoff neeting of the
expert panel in February. Around March, the SRM was
i ssued which gave the -- the staff their formal
requirenments related to this exercise.

We had what we're calling this base case
review neeting in June. That's when the experts got
back together, reviewed the prelimnary work that the
base case teamnenbers had done to devel op esti mates,
provi ded sone additional feedback to the experts and
-- andwe identifiedsone addi tional sensitivity cases
and ot her runs that we wanted to do. So, this was the
nmeeting we had in June.

We've had several public neetings to
di scuss the 10 CFR 50.46 effort in general. These
June/ July neetings here had fairly significant focus
on the LOCA work. So, we've had sone input from NEI
and -- and ot her nenbers of the public during these
neet i ngs.

In June, there was an international
CSNI / CNRA sponsor ed wor kshop on LB LOCA redefinition.
| think we probably had about 12 to 15 countries

participating in that. It was held in Zurich,
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Switzerland. It's a two-day workshop. Part of that
was we presented -- the U S. presented their plans,
their rationale for why we're even doing the
elicitation, why we're looking at revising 10 CFR
50.46 and the approach that we're follow ng.

Certainly during this neeting, there was
certainly a low of interest from the international
conmunity. They agreed with us that they think the --
t he reevaluation or the revision of 10 CFR 50.46 is
technically feasible, but they'reinterestedin--in
-- they're adopting a wait and see attitude for the
nost part. They want to see what the regul ati ons are
going to look like. They want to see nore of the
results that we're getting out of this exercise.

So, we may -- we essentially nmade an
agreenent, an informal agreenent, that in about a
year's time or so we shoul d have better focus. We'l|
be back in touch with the international conmunity to
get some nore explicit feedback fromthem

MR. WALLIS: Does that nmean that you are
the only group that's actively investigating |arge
break LOCA frequency and maybe changing the rules? Is
there no other country that's doing it?

MR. TREGONI NG The -- the other countries

are focusing nore on nodi fications of the rule for new
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pl ant s.

We are the only country that |I' maware of
that is | ooking at nodifying the rules for existing
pl ant s.

So, there -- there is a lot of sentinent
as -- as to the technical feasibly and there was sone
interest fromthe international conmunity on why we
were focusing efforts on existing plants. So, that
was -- that was quite a expansive topic of discussion
duri ng the workshop

MR. LEITCH Bob, you used the term base
case review. |'mnot sure in what sense you're using
that word. Wat -- what do you nean by base case?

MR. TREGONING [|I'mgoing to define this
| ater.

MR LEITCH  Okay.

MR.  TREGONI NG The base cases are
essentially well defined sets of conditions that the
expert panel s define for piping systens. So, what are
wel | defined sets of conditions? Loading, material s,
geonetry, and degradati on mechani sns.

MR LEITCH  Ckay.

MR TREGONING We tried -- we tried to
define problens that we thought were sol vabl e using

codes and also by looking at service history
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experi ence.

So, these are -- these make up a very
i mportant yet small part of the whole LOCA frequency
efforts.

MR LEITCH  Ckay.

MR. TREGONI NG But -- but, we'll -- we'l|
talk a | ot nore about this term base case, howit's
defined, how sone of the calculations are done and
Dave Harris is going to go into extreme detail on his
approach to tackling the base case cal cul ati ons.

MR. FORD: If | could just one questionto
that. WIIl you al so be discussing the fact that for
instance in the BWR the base case was 304 stainless
st eel piping operating under nornmal water conditions.
Very few plants are currently operating under those
condi tions.

MR TREGONING That's correct.

MR. FORD: Do you take into account that
i n your analysis?

MR. TREGONING The -- the analysis --
agai n, the anal ysis was wel |l definedinthe sense that
we defined conditions as a group. Ckay.

One of the reasons we picked the ori gi nal
st ai nl ess was because t hat was where we t hought we had

a wealth of operating experience data.
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MR FORD: Right.

MR. TREGONING And we al so had a wealth
of experience nodeling that type of degradation. So,
that was a natural choice. The panel naturally
gravitated toward that choi ce.

Now, the experts when they cone in to
comment, they obviously have to realize that it's not
directly applicable to nost of the current plants.

Wien we did the base cases, we also did
some sensitivity anal yses. For instance, we | ooked at
oper ati ng experi ence data fromboth t he ol d stainl ess,
the new stainless. W did also have a small study on
| ooking at sone of the mitigative effects of BWR
| GSCC and what the i npact of those had been currently.

MR, FORD: So -- so, we will be di scussing
t hose specific changes to the -- that have occurred in
the real systens?

MR. TREGONI NG The -- the panel -- each
panel nenmber was -- we di scussed that at the base case
review neeting in June.

MR, FORD: Yes.

MR.  TREGONI NG Each panel nenber is
certainly well aware of that. Wen they did their
elicitations, they had to take into account those

changes when they did any referencing to these base
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case conditions.

MR FORD: Ckay.

CHAI RVAN SHACK: You' re destroying our
dat abase with all these inprovenents, Peter

MR TREGONING That's right.

MR,  FORD: That's terrible. You keep
shouting for data and it's very bad if we destroy the
data or the relevancy of the data. Yes.

MR. TREGONI NG Well, you al ways have --
whenever you get into these things, you have a tug
between the materials people and the PRA-type of
people. The nmaterial people always want to nove onto
bi gger and better things. PRA people want data. So,
when you nove onto the bigger and better things, you
destroy the -- destroy all the -- all those
accunul ated years of work, foul up the data.

The other mlestones is we've recently
conpl eted and |I shouldn't say -- we've conpleted the
-- the interview phase of the elicitation. There's
still some followon work that -- that each of the
experts are doing that we haven't quite finished yet.
We'll -- we'll get intowhere we're at with respect to
t he schedul e | ater. W have conducted all our initial
i nterviews.

MR. WALLIS: How many of these experts are
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t here?

MR. TREGONI NG  Twel ve.

MR WALLI S: And they're all doing --
they're all actively engaged in doing -- doing the

work rather than reviewing or getting together.
They're all actively working wth data and
predictions?

MR. TREGONI NG These are all peopl e that
have -- all people that either have experience
evaluating the effects of degradation nechanisns,
eval uating service history data to try to devel op
failure frequencies and things --

MR.  VWALLIS: So, they're all doing
i ndependent anal ysi s? They're not -- they're not just
sitting around tal king.

MR. TREGONING Well, there's -- there's
better.

MR WALLI'S:  Yes.

MR. TREGONING We sit around as a group
and we've defined issues, franmed the approach and
things like that, but then each one goes off
individually, comes back with their own answers.
These -- these elicitations are individual. So, we
don't allow-- can't | ook over at your nei ghbor and - -

and say, you know, what do you think about that?
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Wre -- we're -- we -- we actively
solicited 12 different opinions. W thought that was
i mportant here. Lee's goingtoget intoalittle bit
why we chose this approach | ater

This is an executive summary. These are
-- 1 liketo give this in the beginning just because
" m never sure how far we're going to get in these
neetings. So, these are the main points that -- that
we hope to touch on and if we don't touch onit, I'll
have it here and you guys can cone back and --

CHAI RVAN SHACK: But, you're not goingto
gi ve us any nunbers today?

MR. TREGONING No, we're -- we're -- this
is really going to be an -- an in depth |look at the
approach. W don't have nunbers to give. If we had
nunbers to give --

CHAI RVAN SHACK: But, you've got a March
deadl ine. R ght?

MR. TREGONI NG We have a March deadl i ne.
Yes, we do. So, we -- we realize the enormty of the
task in front of us believe ne.

MR VWALLIS: There are sonme nunbers on
some of your slides.

MR. TREGONI NG Yes, but they're not LOCA

frequenci es.
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MR WALLIS: Oh.

MR. TREGONING | am provi di ng base case
nunbers, but that's just a little piece.

CHAI RVAN SHACK: That's just -- that's a
just a little tiny piece.

MR. TREGONING That's just alittle tiny
pi ece, but the individual elicitations are certainly

and -- and nmaki ng sure the quality and the i nformati on

that we get fromthose, that's -- that's the major
part of this exercise. The analysis of the
elicitation results once we're -- once we're assured

of the quality and the integrity of those results,
t hat can be done rather quickly.

Okay. So, the first point is the
obj ective and the approach that we're follow ng are
really consistent with the guidance that we got for
devel oping what we're <calling near-term LOCA
frequenci es and what do | nmean by near term over the
next ten years or so. That's specific guidance that
t he SRM gave.

The last tine | was here in July, the
presentation | gave actually broke down pi eces of the
SRMand tried to denonstrate howwe were neeting that.
So, we -- we talked a lot about this in the July

neeting. |'mnot going to go into so nmuch of -- of
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this point here today.

The elicitation process that we're using
they' || devel op LOCA frequenci es as a function of flow
rate and operating tinme considering both piping and
non- pi ping contributions. So, this is the main focus
of the elicitations.

However, a |l ot of the experts that we have
are al so experts in looking at the effects of seisnmc
| oadi ng, water hammer | oading, sone of these rarer
| oadi ngs. W' ve grouped them together and -- and
called those -- the term nol ogy we use is energency
faulted type of loading. So, this is --

CHAI RVAN  SHACK: What's the point of
highlighting flowrateinthe -- in the second bull et?
You know, in all the -- the things that m ght affect
the LOCA frequency, you know, flow rate would be
probably reasonably far down in ny --

MR. TREGONI NG | guess what | nean here
is--isflowrate or it's essentially break size not
flow rate.

MR, WALLIS: Oh. Ch. [It's a consequence
rather than a --

CHAI RMAN SHACK: [It's a consequence. Yes.

MR. TREGONI NG Yes. Yes, so the bigger

the LOCA, the bigger the flowrate. So, we're --
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CHAlI RMVAN SHACK: Ch, that -- that flow

rate. Sorry.

MR. WALLIS: And -- and on the list of
flowrate --

MR. TREGONING | had leak -- | had | eak
rate up here at one time and | got a little bit --
got chastised a little bit by the panel because they
said hey, you're -- 500,000 gpmis not a |l eak. Break
flow Break --

MR WALLI S: But, sometines the |eak
causes the -- causes the whol e t hough.

CHAI RVAN SHACK:  Hum

MR. WALLIS: Even a small |eak can cause
a big hole.

MR, TREGONI NG  Yes.

MR WALLIS: So --

MR. TREGONING And that's what we're --
that's what we're investigating in this -- in this
exerci se.

So, again, we're also |ooking at
devel opi ng conditional |ocal probabilities for these
| arger energency faulted | oadings.

"1l go into a little bit -- tine
permtting, I'Il gointothis later, but | think the

important point here is we're not developing
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frequencies of these energency faulted | oadings.
W're only developing the conditional failure
probabilities on a generic basis.

Lee will go into this, but -- but just a
poi nt about the elicitation process. W' re conbining
aspects  of group and individual elicitation
approaches. So, as Graham said, the group part of
this is where we're sitting around the table
di scussing i ndividual parts is nore when the experts
have to make their own estinmates, have to do their own
honmewor k, their own anal ysis, and conme back and give
us their opinions.

The approach that we're using i s based on
devel opi ng quantitative base case frequency esti nates.
These base cases are just alittle piece, but they're
i nportant because they're the only actual absolute
nunbers t hat we devel op i n this whol e exerci se. Ckay.

Al the elicitation  responses that we ask
for we ask to provide answers provided relative to
t hese base-case estimates. Ckay. Wat do we do that?
Because, and again Lee may go into this somewhat, but
a lot of elicitation theory shows that relative
answers are easier to provide than absol ute answers.
So, we've tried to structure the elicitation in that

way. We only ask for ratios, differences, things |ike
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that with respect to their quantitative estinmates.
Ckay.

This final point, again |'mnot going to
cover this so nuch today, but we al so have addi ti onal
research plans where we're developing alternative
t echni ques and net hodol ogi es to provi de esti mates of
LOCA frequenci es and we' re al so wor ki ng on devel opi ng
a framework or a nethodology for continuously
assessi ng LOCA chal | enges.

So, elicitation's inportant. That's what
we're going to tal k about today, but research al so has
plans in place to in the |longer term provide
additional informationwhichw ||l either -- whichwl|
be confirmatory in sonme sense to these elicitation
resul ts.

It's just that these other research pl ans
are going to take much | onger than we have to devel op.

Certainly, they wouldn't be ready by March of '04.

Ckay. | just want to rem nd everyone
again of -- of what the scope and the objectives of
the elicitation are. | said these before. So, |I'm

just going to say themagai n, we're devel opi ng pi pi ng
and non-pi pi ng passive system LOCA frequencies as a
function of flowrate or effective break size and

operating tine and we're asking questions up to the
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end of the |license extension period.

We're estimating. The LOCA' s frequenci es
are for a generic plant operational cycles and
hi stories. So, we're not |ooking at individual plans
per se. We're trying to devel op generic averages t hat
woul d be appropriate for the fleet as a whole. | use
fl eet because a Navy background. The industry as a
whol e. Fleet of plants.

And then the final thing we're doing is
we're estimating these conditional LOCA probability
distributions for rare energency-faulted | oading
condi tions. Things |like seismc |oading or other
| arge unexpected and internal and external | oads.

So, what do | nean by unexpected, it nmeans
they're not expected over the extended Iicensing
peri od of the plant. So, sonething that woul d have a
frequency of less than 1 over 60 years essentially.

MR, WALLI S: Wen they do these
estimations, are they required also to estimate the
uncertainties in these distributions?

MR. TREGONI NG Yes, not -- uncertainties
in the sense and -- and you'll see nore about this
later. We asked for three-point estimates in each
guestion. W asked for essentially your best guess.

So, by that, we've defined that as a 50 percent
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i kelihood that the true answer is either higher or
| ower than the answer that you're providing. Then --
CHAI RMAN SHACK: Good. You work with
nmedi ans i nstead of averages.
MR,  TREGONI NG W don't call them

nmedi ans. We try to-- thisis plain|anguage. So, we

can --
MR ABRAMSON: Call them m d val ue.
MR KRESS: Md val ue.
MR. ABRAMSON: That is a mnedian.
MR. TREGONI NG Yes, we try not to confuse
themw th statistical lingo. The other thing we ask

for is we ask for an estimate of which they would
expect there's only a five percent chance that the
true value is less than that and then we ask for an
estimate such that there's only a five percent chance
that the true value is greater than that.

MR. WALLIS: So, these are three points on
a cunul ative --

MR. TREGONI NG  Yes.

MR, FORD: And they're going to -- and
t hese experts, these 12 experts, are going to be asked
to give the rationale for the -- quantitative
rationale for their answers?

MR. TREGONING O course. Qualitative
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rationale. |In fact, that --

MR. FORD: Quantitative. Quantitative.
Quantitative rationale for their answers.

MR. TREGONI NG I want to make sure |
understand what you nean by you say quantitative
rational e.

MR. FORD: Well -- well, | presune all 12
of these people are not experts in environmentally
assi sted cracking.

MR TREGONING That's right.

MR. FORD: And t herefore -- and presumably
one or two are.

MR, TREGONI NG  Yes.

MR. FORD: And, therefore, the value of
their judgnment presumably we're going to weigh
differently from say sonmebody from PRA space.

MR. TREGONING This is correct.

MR KRESS: Yes, a lot |ess.

MR.  FORD: Tr ue. Is there anyway of
wei ghi ng the val ue of those judgnments?

MR, TREGONI NG W're -- we're not
speci fically wei ghi ng one response versus the ot her.
What we' re doi ng though i s we' re aski ng peopl e and one
of the things we do when we have the elicitations and

we'll talk about this. We go through in pretty
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rigorous detail each approach. How did you cone up
with the nunbers that you did? And as you m ght
i magi ne, we've done 12 of these. W have 12 different
appr oaches.

MR FORD: Sure.

MR. TREGONING W try not to judge --
prejudge during the elicitation the value of the
approach, but what we've asked people to do is self-
censor thenselves. |If there are areas or questions
that we are asking that they do not feel that they
have sufficient expertise to answer it, they either
don't answer the questi on.

MR. FORD: kay.

MR. TREGONING O answer it and provide
very w de uncertainty bonds.

MR. FORD: kay.

MR.  TREGONI NG So, that's how we --
that's how we attenpt to -- to do self-censoring and
-- and that hasn't been -- | don't think it's been an
i ssue. The experts have been very forthcomng in --
in admitting their own limtations. | don't know
anyt hi ng about this. ['mnot even going to address it
and | think they've been happy about doing that
because it's I ess work for themalsointhe -- | think

in the long run.
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MR. FORD: Have - -

MR KRESS: That's not ACRS nenbers.

MR. FORD: Coul d you give us an idea who
the cracking -- environmentally-assisted cracking
experts on your panel are?

MR, TREGONI NG  Yes.

MR FORD: Just to -- to calibrate ne.

MR. TREGONI NG Ckay. W have -- and by
experts, | want to nmake sure I'm-- I'm-- | don't
slight anybody on this, but certainly Karen Gott from
Sweden is. Let ne run down the panel. | don't think,
Dave, you would consider vyourself an expert in
envi ronnent al | y-assi sted cracki ng.

She i s probably the -- she's probably the
nost expert in environmentally-assisted cracking.

MR. FORD: The reason why I' mpicking this

up --

MR, TREGONI NG  Yes.

MR FORD: -- is that this is the main
failure well, apart fromfatigue. The main and FAC

The mai n degradati on nodes that you' re considering in
this analysis. |'mjust interested to knowwho -- who
it is that's going to know sonething about them
physical ly.

MR TREGONI NG Yes, Karen has the best
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physi cal | understand.

MR. WALLIS: Could you supply us with a
list of these experts? Is that not --

MR. TREGONING Well, | already have.

MR. WVALLIS: Well, | haven't -- it doesn't
seemto be here and | -- | --

MR. SNODDERLY: Graham if you | ook at the
-- the July 10th slides.

MR WALLIS: | don't want to | ook back on

sonet hi ng

MR, SNODDERLY:  Ckay.

MR WALLIS: | just want to look at it
Now.

MR. SNODDERLY: Yes, we'll -- we'll get
it. Ckay.

MR, LEI TCH: Is terrorism or sabotage

specifically excluded or included or do various
experts formtheir own opinion on that topic?

MR TREGONING It's specifically excluded
at this point in tine. Reason -- reason being is
we're trying to be consistent with -- the definition
of LOCA and the usage of LOCA within current PRAs
doesn't consider that phenonena. We're trying to
devel op distributions which are consistent wth

hi stori cal usage.
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That exerciseis something-- infact, the
agency obviously you guys know rmuch better than ne,
but we have a lot of interest and a lot of work
ongoing in that area. That would be sonething now
that if -- that woul d have to be a separate study for
this in particular.

| think these -- however, what we're
trying to do here for conditional LOCA probability
di stributions, the rare energency faulted | oadings,
that information could potentially apply. Wat we're
trying to do here is we're -- people have | ooked at
pipe failures for non-degraded pipes, okay, and
devel oped information onthat. Al we'retryingto do
is say well, how woul d these distributions change --
how woul d t hey change over tinme assum ng t hat you have
degradati on that occurs?

So, sonething like this if you had -- if
had sone sort of estimate as to the frequency of the
event and then the | oadi ng severity of the event, you
could use this information to get at what you're
trying to get at.

MR. LEITCH Yes, it's very difficult to
estimate, but in the type of rare thing that we're
tal ki ng about here, | --

MR TREGONI NG  Yes.
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MR. LEITCH. -- kind of feel |Iike sabotage

may be a significant contributor.

MR. TREGONI NG Right. Again, we haven't

MR LEITCH | don't -- | wouldn't know
howto beginto estimate it, but | -- | think thereis
that possibility of a contribution fromthat source.

MR. TREGONI NG Ckay. Just to go back to
Dr. Ford's question, Karen, again she's probably the
nost expert in the -- in -- in the electra chem ca
aspects of IGSCC, but we have a greater nunber of
panel participants that are famliar and expert in
using an interpreting that data to nake t hese type of
predi ctions.

So, for instance, one of the things that
Karen did alongwith Bill Cullen as part of this bench
mar ki ng exerci se, we went back and revi ewed sone of
the I GSCC i nformati on that was within PRAI SE

MR. FORD: Oh, Bill was on t he panel, too.

MR. TREGONING Bill was not on t he panel,
but he hel ped us with some of this -- devel opi ng sone
background i nfornati on.

We've pull ed in people as -- as needed - -

MR FORD: Oh, it's inside there.

MR TREGONING -- to devel op technical
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i nformati on.

MR. FORD: Who are they? Who are they?
Can we say -- can we see who they are and what they do
and what their qualifications are?

MR. WALLIS: Can we have a list of who
they are and what their qualifications --

MR. TREGONI NG So, here's the general
approach and after | talk about this, I'm-- I'"m--
|'"mgoing to turn it over to Lee.

Again, we have -- these last two bullets
" mnot going to tal k about today, but thisisreally
the conplete research plan for how we're | ooking at
devel opi ng these estimates long term

Poi nts one and two are what we' re focusi ng
on today. W obviously have to base these things on
correct understanding of -- of what the operating
experience is. Not only a correct understandi ng, but
a correct application given the current state of
pl ants and the expected future state of plants.

Thi s operati ng experi ence assessnent is --
as you've indicated, is not an easy thing to do when
you -- when you have plants that are continuing to
change t hroughout their |ife and your data by its very
nature | ags those changes.

The exert elicitation is wusing this
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information to try to -- to make that link, to
extrapol ate that datato make it rel evant, as rel evant
as we can nmeke it and what we're |ooking at again
devel oping thi s rel ati onshi p bet ween LOCA fr equenci es,
break size.

The other thing that we're doing is
there's sonme aspects within this probabilistic code
t hat we're devel oping | onger termthat areas that we
don't have input within the code or we haven't
devel oped nodul es, we use sone of the results fromthe
expert elicitation to feed into this code. This is
our longer termeffort to analyze and address this
problemis -- is to do a nore rigorous conbi nati on of
operati ng experience and PFMi nsi ghts and explicitly
consider contributions from piping and non-piping
conponents.

This is an effort that -- | nmean, quite
frankly, to have this becone nmature enough to use, |
think it's going to take five to ten years at a
M ni num So, it's not something that wll be
available in the short termand | -- | think | have a
pretty good bench mark because everyone here is very
famliar with the work that was done in code
devel opnent for the PTS anal ysis.

The thing | like to point up to ny

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

34

managenment is PTS was essentially one material, one
fail ure mechani sm nunber of transients, but nowwe're
dealing with nultiple materials, about ten different
possible failure nechanisns. It's an order of
magni t ude harder problem There's no doubt about
t hat .

Plus, the other thing, the PTS we
actually have -- we have a | ot of bench marking work
t hat had been done to verify the codes. So, this is
sonmething that's going to take sonme tinme to evol ve.

We'rereallyjust startingthis effort now
in that one of the things that we're doing and M.
Shack's group has been instrumental in this aspect of
it, but just trying to identify the nost current and
up-to-date predictive nodels for various degradation
mechani sms. So, this is sonething we have -- we've
started. We've pulsed the community in his area and
we will continue to so that we make sure that this
code has the nost up-to-date nodels of -- of
degradation within them

MR. WALLIS: How do you do evol ution of
new degr adati on nechani sns? These -- to nme, they seem
-- indicate there are some nechanisns that you nay
di scover you didn't know about before and that's --

that's al nost inpossible to make a prediction about.
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MR. TREGONI NG Well, one of the things we

-- and this -- we rely on the old data. The thing
that -- the thing that we go back and | ook for i s over
t he operating experience, we do have a sense for --

MR WALLI S: Every ten years is a new
mechani sm or sone sort of rule of sone --

MR. TREGONI NG Rul e of thunmb is every
seven years.

MR. WALLIS: Seven years. kay.

MR. TREGONI NG We get beat up whenever |
say that, but that's sort of the rule of thunb, but
yes, you can go back over the history and | ook at the
frequency of things occurring and then also the
severity. Wat were the chall enges of those |ike?

Sonme of these new things have been nore
chal l enging and all. Certainly, 1GSCC was a very
chal | engi ng rmechani sm Certainly, flow induced
vibration was a chall engi ng nechanism  There have
been others that have been | ess chall engi ng.

So, what we' |l dow thinthis code -- when
you're tal king real events though, that's inportant.
The code itself will -- will do some -- again through
simulation will try to make sonme expressions of how
often these things could occur and how severe they

m ght be, but least initially, you're right. You
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can't assess what you do not know. So, we can only go
back and use history to provide a guide there.

CHAI RVAN SHACK: Well, even your changes
| mean. You m ght argue or -- or people have that
when you reduce the oxygen in your feedwater to
protect your steam generator from denting, you made
your fl ow assi sted corrosion probl emworse and Peter
has -- has added noble netals to solve our BW, you
know, |SCC problem but, you know, long term you
know, wll that <create some other degradation
mechanism That's always a concern. No.

MR. TREGONING Ckay. |If there are no
further questions, 1'mgoing to turn the podi umover
to Lee who's going to tal k about the process. Do you
want this?

MR SIEBER  Yes, | guess so.

MR. TREGONI NG You want the -- you want
the m ke, too?

MR S| EBER  Yes.

MR, TREGONING | didn't knowif you were
going to sit down or stand.

MR. RANSOM |'m wondering why did they
say this? | didn't know whether that neant all of
t hese people or just them

MR. TREGONING [|'Il do your slides.
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VR.  ABRAMSON: Yes, please. Yes, next

one.

MR, TREGONI NG  Next one.

MR. ABRAMSON: Ckay. | titledthis formal
use of expert judgnment to contrast the two infornmal
use of expert judgnment which this is our business. W
-- this is what we do all the tine on a day-to-day,
hour-to-hour, mnute-to-mnute basis. This is a
formal use of expert judgnent and that's what often
call expert elicitation.

MR LEITCH Do you have the m crophone?

MR. ABRAMSON: Yes, | think so.

MR. TREGONING Bringit upalittle bit.
It's on.

MR ABRAMSON: Is it on?

MR, TREGONI NG  Yes.

MR ABRAMSON: It's on. Okay. Sorry.

MR. TREGONING You're too soft though.

MR. SIEBER. You can talk into your tie.

MR. ABRAMSON: Yes, is that better. Ckay.
There are a nunber of applications in general. This

isaslidethat | usedin, you know, before presenting
to the panel. So, |'mjust going to go through a few
of these.

A nunber of applications. One of themis
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scenari o devel opnent which | don't think particularly
appl i es here. An exanple of that coul d be for exanpl e
detailing physical processes as you would have with
Yucca Mountain issues.

Model devel opnent that is maybe when
you're trying to perhaps build a code and you need
some inputs intothe -- into the codes. So, that wll
just be -- which | don't -- which we're not doing in
this particular instance.

MR. TREGONI NG The PRODI GAL code whi ch - -

MR. ABRAMSON: The PRODI GAL code. That's
right PRODI GAL -- PRODI GAL code is a good exanple.
Expect elicitation was used for that.

MR TREGONI NG Wl ders and nmateri al
peopl e that develop --

MR ABRAMBON.  Ri ght .

MR, TREGONI NG -- flaw distributions.
It's easier than that code.

VMR.  ABRAMSON: Yes, that's a good one.
Di stribution estimation, a good exanpl e of that woul d
be with the PTS when we needed the distribution of
wel | defect sizes as inputs.

And what we're doing hereinthis caseis
paranmeter estimation. Nanmely, we're estimating the

frequenci es of various size LCOCAs.
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One of the characteristics of -- of the
expert judgnment process of course a predeterm ned
structure. You start with collection whichis the --
whol e elicitation process which |I'm going to talk
about in sonme detail.

Then there' s t he processi ng of i nformati on
that's conmbining the results which we have not begun
to do yet, but that's going to be the next step where
we take all of the quantitative inputs from the
experts and conbi ne themto conme out with our -- with
our final estinates.

And then, of course, this docunentation.
Extrenely inportant. W' re very nuch concerned about
this and then contrasting that to informal use.
That's often lacking informal wuse, but it's an
integral part of the formal -- formal approach we're
t aki ng.

And what are the indicators for use.
Well, | think you're all well aware of these. Il
just review them quickly.

First of all, there's alack of data. The
available data is -- is going to be sparse, highly
vari abl e, questionable rel evance. So, all of that
applies in this particul ar case.

You would do it when there are very
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conmpl ex i ssues and we certainly have a | ot of conpl ex
i ssues, many different physical nechani snms and so on
and you would also do it when it's a very inportant
i ssue and particul ar extensive revi ewexpected. This
is a -- expect that as a controversial issue and so
on.

So, these are all indicators for us.
Clearly because this is atime consum ng and expensi ve
project, we only do it when there is very, very good
reason for -- for going ahead with the -- with this
ki nd of procedure.

MR. FORD: So, earlier -- could you just
go back to -- just to calibrate ne.

MR, ABRAMSON:  Yes.

MR. FORD: On the applications, the node

devel opnent

MR, ABRAMSON:  Yes.

MR FORD: -- and the distribution
estimation, |I'massumng that for instance the nodel
that you' re using for instance for a 28-inch scale 80
pi pe for BAR, there will be a viable distribution of
failure times for such piping in operating reactors
for three or four under normal chem stry condition
That -- that -- and that specific condition is your

nodel. A liable distribution.
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MR. ABRAMSON: Thisis -- thisis captured

in the various base cases | believe.

MR FORD: Ckay.

MR. ABRAMSON: Thi s i nformation, existing
data, and howthey fit into the liable distribution,
all of this wll be captured in the base case
devel opnent .

MR FORD: |I'mjust trying to work out
what you nean by nodel devel oprment and distribution
estimation.

MR, ABRAMSON: By --

MR FORD: It's the viable distribution
and the beta value in that

MR. ABRAMSON: That woul d probably cone
under di stribution estimtion. These are not hard and
fast. Model devel opnent, |I'mthinking of a computer
nodel or a mathematical nodel w th physical process.

MR. FORD: Could you give us an idea of
what those nodels are?

MR. ABRAMSON: Not in this case. Because
| don't think they were used in this -- in this
i nst ance.

MR. TREGONI NG Again, | -- | brought up
t he exanpl e of PRODI GAL which i s used to devel op flaw

density and defect distributions for various wel ding
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processes and what Lee's giving here | think maybe
he's trying to give applications historically where
formal use of expect judgnents can apply.

MR.  FORD: Wll, it's not for this
particular -- this is just a --

MR.  ABRAMSON: Not for this particular
part. Only for this particular project we're doing
nunber four which is paranmeter estimnates.

MR. TREGONING Thisis the only one we're
doi ng.

MR. WALLI S: You're not devel opi ng nodel s
because you have nodel s al ready whi ch you have faith
in?

MR.  TREGONI NG No, if we had nodels
already that we had faith in, we wouldn't do this
exerci se. Each expert may -- each expert may have
their own nodels that they have faith in.

MR VWALLIS: Right. Right.

MR.  TREGONI NG And -- and we -- we
certainly ask themand expect themto exercise those
nodel s and cone back and give us their -- their
results fromthe nodels. Each individual expert has
sone sort of nodel that he has devel oped. It mi ght be
nore -- sone are nore ad hoc than others, but --

MR, FORD: And we will be hearing in sone
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detail about sonme of those. | nmean you're -- you're
well into this program Presumably your experts have
cone along with their nodels and presented to the
group and defended them WII| we be hearing at al
any details about that?

MR. TREGONI NG Dave Harris today i s goi ng
to be gi ving you exacting details about his particul ar
nodel - -

MR. FORD: Good.

MR. TREGONING -- for -- for devel oping
t hese. Now, again, his nodel is probably nore mature
t han any ot her nodel that was used within the expert
panel . Again, sonme of -- by nodels |'msayi ng nodel s
are essentially the approach -- the approaches that
t he experts use to get the answers to the questions.
So, they all devel oped an approach.

| woul dn't consider what all of themdid
-- all of themdidn't take -- go to the level of
detai |l of devel opi ng ri gorous nodel s per se that woul d
-- that would consider a particular degradation
mechani sm show its evolution over tinme, and then
predi ct when failures are going to occur. W only had
a small subset of the panel that had that kind of
experti se.

MR. FORD: The reason -- recognize the
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reason why I'mhamrering away at this is that thisis
t he basis for his whol e eval uation.

MR. TREGONI NG Well, when we did the base
cases, that's exactly how the people that did the
probabilistic fracture analysis, they did exactly
t hat .

MR FORD: Ckay.

MR, TREGONI NG That information was
provi ded to the experts and what we asked t he experts
to dois we -- we said we can't possibly run nodels
for all these different conmbi nati ons, but what we want
you to do as an expert is we want you to take the
results and the well-defined conditions that we did
solve and then extrapolate those other conditions
whi ch may or may not be inportant.

The first thing we ask the experts to do
is list the things which you think are inmportant in
various areas and if we had solved those
guantitatively, great. If we hadn't, tell us how
di fferent what your set of conditions are fromthe
base case. Provide us arelative answer. So, that's
essentially how we're proceeding in all --

MR, FORD: Ckay.

CHAI RVAN SHACK: | think a lot of your

concerns, Peter, are probably nore relevant to his --
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his nunber three bullet, the probabilistic LOCA

devel opnent which is where he's going in the future.

MR. TREGONI NG Ri ght.

CHAI RVAN SHACK: And a lot of this will be
built into that, but again, he's -- he's really back
on his expert elicitation stage.

MR. TREGONI NG Ri ght.

CHAI RVAN SHACK: \WWer e because he doesn't
really have a conprehensi ve nodel, he can't exercise
it to give himthe answer.

MR FORD: Right. Yes.

MR. TREGONI NG | nean as you know even - -
you know, one of the things we realize is we had a | ot
of work that was done i n devel opi ng | GSCC nodel s back
in the early to md-'80s. As we've gone back and
| ooked at our codes, we've said, you know, the codes
-- we sawthat initial problem but alot of the codes
real ly haven't foll owed t he evol ution of the field and
t he under st andi ng of the physical paraneters invol ved
with current | GSCC.

So, we've -- a lot of these -- a lot of
hi stori cal nodel s need to have sonme update, you know,
and that's one -- that's essentially what we're doing
now. In fact, one of the things we've done that Bill

Shack's group is helpingus withis we've -- we've put
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together this big matrix and -- and we'l| have to conme
in again when we're nore mature and tal k about the
probabilistic LOCA code devel opnent.

W've had a matrix of the all the
di fferent materials and possible degradation
nmechani sns that apply for those materials and the
matrix we're trying to fill inis who do we talk --
who -- who's got the best npdel. VWho does the
conmunity at large think has the best nodel? W're
tryingtofill inthis very large matrix at this point
and it's a-- it's a significant exercise and -- and
it's one that, you know, as you would attest to, it's
-- it's not atrivial exercise by any stretch of the
i magi nati on.

So, for this point nunber three, we are
spending a lot of time doing exactly that.

MR. FORD: kay.

MR. TREGONI NG  Sorry, Lee

MR. ABRAMSON: No, that's -- that's --
that's good.

Just to, you know, sumarize it asl -- as
| see it, this -- for the expert elicitation part,
this is not a nodel devel opment exercise. Wat we're
tryingtodois to use what al ready has been devel oped

and then as -- as essentially input through the base
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cases and ot her di scussi ons and then to go beyond this
as far as getting what the relationship of the LOCA
distribution is -- LOCA frequencies is to what's
al ready known.

We' re not devel opi ng nodel s. W j ust want

to use everything that's been devel oped al ready.

Next -- next slide please.
Here again, this is a general | guess
rationale or -- or rundown as to the distinction

between formal and informal use. Advantages of the
formal wuse are you get inprove accuracy and
credibility. Inparticular, we feel that this -- this
kind of a process should be nore acceptable to
i ndustry, the public, anybody who's interested in the
use.

There's a reduced |ikelihood of bias and
we try to address this through the elicitation
training which I'"mgoing to go into in sone detail a
little bit later.

There's enhanced consistency in a sense
that the expert panel is the one that we use very
extensively tofornmul ate theissues, tohelpfornulate
t he questionnaire so that everybody hopefully is --
under st ands the questions, understands the issues in

the same way and then, of course, through the
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docunent ati onal process, we feel there's inproved
scrutability in docunentation and this in particular
| think could be very useful when you have regul atory
deci si ons that have to be made. Hopefully, these will
address sone of the potential objectionstothis--to
the results of this process.

Now, there are obvi ous drawbacks in this.
It saidincrease tinme and resources. It's quite tine
consum ng and, you know, and costs quite a bit to
bring everybody together both in staff tine and, of
course, the people involved.

In a sense, there's reduce flexibility to
make changes because you' ve got, you know, |ike a --
there's a lot of inertia in the systemonce you get
going with it that you spent already a good deal of
effort and soon. So, it -- it isnmoredifficult just
because you have a |l arge structure.

On the other hand, we're very nmuch aware
of the inportance of doing thisand I'll gointothis
later and we did nake a number of | think very

significant |ike m d-course corrections inthe course

of this.

Anot her possible drawback is there's
enhanced vulnerability to criticism Precisely
because we try to make this as transparent a -- a
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process as possible, this -- this neans that thereis
nore opportunity for people perhaps to criticizethis
since it's clearer what we're doi ng. Wen you use an
i nformal judgnent, it's not you say well, it's based
on your expertise, your experience. It's kind of hard
to question that, but here we try to be very explicit
about it.

Now an essential aspect of -- of this is
to use experienced practitioners. This saves tine and
resources because if you have a flawed process, you
m ght formthe pitfalls and a good -- and you' re have
to do it over again.

A good example of this what happened a
nunber of years ago, was i n preparation of NUREG 1150,
you know, the PRA for the five nuclear plants. There
was extensive review and criticismof it afterwards
and as a consequence, they had to do part of -- they
had to repeat the expert elicitation over again.

So, we're trying to avoid -- avoid these
-- these pitfalls.

MR VWALLIS: Well, one way to do that is
to build sonme reviewers into the process as it goes
al ong and you've got all these experts who are sone
way connected presumably with the nucl ear i ndustry or

sonmething simlar. |f you had sort of a review group
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whi ch was independent which would comment on the
process itself and its credibility and so on at the
same tine as they do the work, mght avoid sone of
t hi s busi ness of having to do it over again. Because
when it goes into the outside world, it's criticized.

MR. ABRAMSON: Yes, that certainly would
be a possibility, but, you know, we try to have
experienced -- I've -- 1've been involved with this
for a nunber of years. So, that's again ny experience
and, of course, | served a nunber and so on of -- of
this and yes, that certainly would be another --
anot her aspect of this which we have not explicitly
done. To have an affect, | guess you could say a --

a built in peer review group which would be invol ved

not just at the -- after the process is over, but in
the whole course of the process. Yes, that is a
possibility.

MR. WALLIS: But, you don't do that. Do
you?

MR. ABRAMSON. We're not doingit for this
exerci se.

MR. TREGONI NG Not explicitly other than
what we're doing here today. Things |ike that.

MR ABRAMSON: Yes, with this.

MR. TREGONING So, you're right. W're
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taking a bit of a calculated risk inthe sense that if
we get to the end and -- and there are any big i ssues
that come up, we do -- running a bit of a risk of
having to do it over.

MR,  ABRAMSON: Ckay. Now, with this
slide, this slide details -- is -- is the particular
structure and philosophy if you will of what we're
doing for this -- for this elicitation. Al right.

Key elenent is we're delaying the
quantitative assessnents wuntil after the pane
di scussi ons and i ssue anal yses. This is sonewhat akin
toajury trial where, you know, the jury instructed
to avoid discussing the case and don't make any
judgnents until all the evidence is in and so, we're
trying to get people to discuss thesein-- in a great
detail, a nunber of neetings, a |lot of analyses and
the only tine that we actually ask for -- fromthe
panel nenbers -- thenselves as panel menbers for a
guantitative judgnent i's in the individual
elicitations.

Al so, and | said after the di scussi ons and
i ssue anal yses, it's-- it's essential inthis process
t o have a common under st andi ng of what the i ssues are,
what the questions are, and to devel op the structure

and this is what we use the panel for very, very
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extensively to do all of this. So, we don't want --
we -- we want to try to avoid people making let's say
premat ure judgnents before it's clear exactly what it
is we're going to be asking them

Al right. The way we started this we
devel oped the base cases and Rob has al ready spoken
about this and you'll hear in great detail fromDavid
Harri s soon about one of these base cases.

Now, as | think Rob suggested or said
al ready, the base cases are the only absol ute nunbers
t hat we' ve devel oped for the case. Everything el se --
everything el se we've asked fromthe experts is al
relative to the base cases or other quantities that
are derived fromthem

And the reason we did this on a relative
basis i s because we're asking for frequencies, LOCAs
or phenonmena which have not been observed or
extrapol ations well beyond the state of -- the
know edge, the state of experience of people. Well,
this -- and we' re tal ki ng about extrenely | ownunbers.
This is sonething that there is no information.
Peopl e don't have any basis for doing this. You can
come up with sonething if people, you know, put a gun
to your head figuratively and say gi ve ne some nunber,

but it's not clear what it neans.
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So, | think it -- it nmakes a |ot nore
sense to ask for relative conparisons, as relative to
sonet hing that they do know sonet hing about. After
all, these are experts i n sone physi cal phenonmenon and
they're very, very famliar with this and so, we're
j ust aski ng themto extrapol at e beyond what t hey know,
conmpared to what they do know, go beyond this. So,
t hese conparative nmeans | think are -- is nmuch nore
natural to-- totryto--totrytoelicitthanit is
totry to get sonme absol ute nunbers and that's why we
do this all on a relative basis.

MR WALLIS: It'sall --it's all based on
physi cal phenonmena. |Is there any --

MR ABRAMSON:  Yes.

MR WALLIS: -- incorporation of human
error in sone way?

MR. ABRAMSON:. There -- thereis -- there
is some aspect and Rob will go into this. One of the
first questions that we ask, we have a questionnaire,
is the effect of safety culture and this is where the
-- that's very explicit where, you know, people are
i nvolved. Safety culture both fromindustry poi nt of
view and regul atory point of view So, Rob will go
into this. So, we ask about people's opinion about

this.
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MR. TREGONING  There's also -- if you

| ook at the operating experience database, a | ot of
t he events that you see tend to have sone aspect of --
of human error involved with them So, we al so have
sone historical basis to | ook back on with respect to
t hat .

MR. ABRAMSON: Yes. Now, what is -- what
isit that we ask -- what is it that we actually ask
t he people to cone up with? How do we do it? Well,
there is sone quantitative to be assessed. Ckay.
VWhatever it is and this is what we want to get a
nunber for.

And as Rob al ready indi cated, we ask for
three values, a md value X-- amd value Xsub M a
| ow value X sub L, and a high value X sub H \Well,
t hese, of course, are all subjective and in effect,
we' re asking people to look into their mnds and to
come up Wit h some poi nts on a subj ective distribution.

And the way we defineit isthe-- the md
value's essentially the nedian. It's the median of
their subjective distribution and | use the word
chance because this is not a probability. [It's just
sone vague notion of what the people's mght -- m ght
be.

So, they're asking themto come up with a
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m d val ue such the chance that whatever nunber they
come up with, the true value is less than that, is
about 50 percent. That's why | put all this as
approxi mate here to enphasi ze that these are all just
subj ective judgnments and so, the chance of it being
| ess than this, the chance of it being bigger than 50
percent, in effect, this defines the nedian. So,
asking themto come up with a -- the nedian in effect
of their subjective distribution.

And then to get the uncertainty, we asked
for the |l ower 5th percentile. That woul d be t he | ower
bounds. So, you're about five percent. There's a
smal | chance, it's not zero, being |l ess than this and
there's a small chance of being higher than this.

So, that nmeans if you take the interval X
sub L, X sub H this is the 5th percentile, this is
t he 95th percentile. It covers 90 percent. So, this
i s an approxi mate 90 percent coverage interval for X
and |'mgoing to get into the significance of this in
a nonent when | talk about elicitation exercise.

In effect, we're asking people with this
to come up with a -- a subjective 90 percent
conmpet ence interval or coverage interval for their --
for their estimates and this i s howthey express their

-- this is how we express their uncertainty.
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MR FORD: Is it fair to say though that

t hose quantitative treatnents are to a | arge extent
based on gut feeling of panel nenbers who are
predom nately nechani cal engi neers?

MR. ABRAMSON: Well, it is certainly the
gut feeling if you Iike. Because these are all very
subj ective and they' re asked to use everything that
they know how they feel about it. As to their
t echni cal background, | guess so and -- and | -- and
|"m going to cone into this in a nonent. The fact
that it is not easy to conme up with these answers.
|"mgoing to come into this right away. W're talk
about the training and this.

MR. FORD: kay.

MR. ABRAMSON: | agree. | -- 1 think
under st and where you're -- where you're conming from
Absol ut el y.

Okay. Al right. Now, what | wanted to
do in the next several slides is there are 11 points
here which actually are the major elenents of this
whol e process that we've gone through.

| should say too that the process itself
as -- as I'msure you're -- you're aware, this expert
elicitation process has been used in a nunmber of

i nstances, 1150, wuse it in the PTS, and other
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instances of great deal -- great deal has been
devel oped for the nuclear industry over the l|ast, |
don't know, 10/15/20 years and it is based to a-- to
some extent if you can put an extent on, you know,
research that's been done in -- in psychol ogical --
psychol ogi cal research and deci sion analysistotryto
-- totry to-- howdo you try to tap information of
-- subjective information that experts have about
sonet hi ng? You want to get quantitative information
fromit, but where there isn't any data. In other
words, how -- how can you sonehow code this
information and that's what this whole process is
about .

Wel |, the beginning -- the first step, of
course, you have to select the expert panel and what
you try to do is you try to get a full range of
di sci pli nes because there are a nunber of disciplines
involved with this and get a variety of approaches.
It's inportant to do this because again for this
i nstance and a general for any kind of formal program
like this, it -- there's going to be a -- it's going
to be a conplex situati on where you do have a | ot of
di sci plines involved and there's a lot of scientific
uncertainty.

If there wasn't scientific uncertainty,

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

58

you woul dn't be doing this in the first place and the
scientific uncertainty, they're going to be generally
a variety of approaches and that's why you want to be
able to consider all the approaches.

It isn't possible at thistinme to say that
one is right, the other is not. You can't even
per haps even make any judgnent about which is nore
likely to be correct or not. So, you have to try to
take -- you try to cover the waterfront on this.

Then t he next general stepis a technical
background devel opnent. Now, this is started by the
project staff, but al so individual panel nenbers for
exanpl e Dave Harris and ot her peopl e who devel op the
base cases are very nuch involved in this and the
purpose is to fill in the know edge gaps and augnent
i ndi vi dual experti se.

Each of these -- each of the people onthe
panel is an expert in one or nore areas, but nobody is
an expert in all areas and so, therefore, if you take
over| appi ng expertise, we trust is going to cover
everything we need to know. But, for the individual
menbers, there are going to be gaps in their
know edge. Some -- sone |arge. Some naybe no so
|arge and so, the purpose of this background

information is totry to have a -- a common know edge
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base for everybody in the panel.

MR. TREGONING Yes, | nmean | -- maybe
"1l come alittle bit --

MR. ABRAMSON. Pl ease yes.

MR. TREGONI NG  The know edge gaps that
peopl e had were identified bothinthe kickoff neeting
and then also in this neeting we had in June. Once
the elicitation questions were -- becane nore
apparent. Al so, people solicited information that
t hey needed to hel p get through their elicitation.
We provided as nmuch of this as we coul d.

The way we did that is we had a conmon FTP
site that we had set up that was essentially our --
t he know edge base of this project and the FTP site
was accessible to all the experts. It had all the
information. It still does. It was devel oped as part
of this exercise and -- and obvi ously, each expert had
their own gap. So, we had to develop things or
provide things individually for each of them but
there were sone conmon areas that -- that people
needed to see information on.

MR. SIEBER. The extent to which you do
t hat t hough det er mi nes whet her they are t he experts or
you are the expert. Right?

How nmuch influence do you feel that the
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staff had by providing this informtion on the outcone
of the expert's --

MR. TREGONI NG Now, we provided
information that the experts asked for.

MR. SIEBER.  kay.

MR. TREGONING O that the panel as a
whol e determ ned woul d be needed.

MR. SIEBER.  Ckay.

MR TREGONI NG And when we obtai ned the
information --

MR SIEBER This is basic information as
opposed to the --

MR. TREGONING Basic --

MR SIEBER -- final result.

MR,  TREGONI NG Things like what's a
typical layout of -- of -- of the RECI RC system | ook
like in a PWR

MR SIEBER  Ckay. Ckay.

MR. TREGONI NG How many welds are in
t here roughl y? You know, give nme a sense. That sort
of information.

MR. SIEBER. Ckay.

MR, TREGONI NG Basic information that
each expert needed to -- to have it at their disposal

so that they could go in and answer these questions to
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the best of their ability.

MR. SIEBER.  Ckay.

MR. LEITCH  Then | -- | suppose and |
guess |'m just comng back to the sanme issue. I
suppose there's no expert in the field of sabotage or
security issues.

MR, ABRAMSON: No. No.

MR. LEI TCH: Because that's totally
excl uded.

MR. ABRAMSON: It's totally excluded.

MR. LEITCH And it seens to ne that --
that thisis asignificant i ssue when consi dering LOCA
frequencies in today's environnent. Like -- like |
think it's an issue that could very well swanp
everything el se that you're tal king about.

MR. TREGONING Potentially, but again,
t he frequenci es becone i nportant there. What | woul d
argue isif we're successful and abl e to devel op t hese
conditional LOCAfailure probabilities givenacertain
anount of damage and a certain stress nagnitude that
t here are ot her exercises that could potentially fill
in the blanks that would be needed to mmke an
assessnment in that regard.

MR, LEI TCH. But, don't youthink it would

be appropriate to have sonmeone, evidently you don't,
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but I nmean it -- it seems to nme it would be
appropriate to have sonmeone that could assess the
i kelihood of -- of sabotage of --

MR. SIEBER Well, the goal is to -- to
ri sk-informb50. 46 and t he nexus between ri sk-i nform ng

50.46 and safeguards information and terrorist

activity is -- just isn't thereinnmy -- in ny view
MR. LEITCH Well, | don't know that the
goal is to risk-inform50.46. | guess is to see --

MR SIEBER That's why we're here.

MR. TREGONING That's the objective

MR LEITCH -- to see whether -- to see
whether it's a reasonable approach to risk-inform
50. 46.

MR. SIEBER. Well --

MR. TREGONING W -- we would have to be
-- again, what we're trying to do is develop

frequencies that are consistent with historical uses

and -- and historical PRA applications and | don't
even know -- the terrorist question is certainly an
i mportant one, but | don't even know how well our

hi storical PRAs in a gl obal sense are equi pped to deal
with that question, you know, very specifically. |
know we have -- ['ve got certainly work ongoing in

t hose areas, but we didn't think -- not that it wasn't
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important, but it just wasn't appropriate for this

particul ar exercise to delve into that.

If -- if -- a separate exercise would be
needed and really -- | don't think you could have one
expert in -- in-- in -- again because what little |

know about the threat and vul nerability studies, one
of the difficulties they have in general is com ng up
with these frequencies for these various proposed
scenari os that people have concocted.

MR. ABRAMSON: So say that the experts --
you -- you woul d need very different kinds of people
who work at the NRC. You need peopl e, psychol ogi sts,
soci al psychol ogi sts, and so onto try to assess what
the actual threat is fromterrorism activities and
thisis veryinportant and | trust that various people
that are working on this maybe in the Honel and
Security. | don't know.

And, of course, as -- and the -- as you
know, the NRC is working on vulnerability studies,
vul nerability of plants to various acts of sabot age or
terrorismwhich again is beyond the scope of this
-- of this particular project.

MR. SI EBER: Now, you woul d cauti on us not
to wonder too far into safeguards or otherw se

classified i nformati on.
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MR,  ABRANMSON: Yes, the vulnerability

stuff is -- are classified.

MR. SIEBER Right.

MR. LEITCH Now, I -- 1 just -- |I'mnot
sure what it would take either, but | nean there are
peopl e coul d esti mate what -- what kind of a sabot age
event it would take to create a LOCA and -- and the
possibilities of that being successful.

Now, as far as sonmeone having the desire
todothat, that's the nore difficult question perhaps
to eval uate.

MR.  ABRANMSON: But, that's also an

essential part of the equation as, of course, you

recogni ze

MR LEITCH:  Yes.

MR.  ABRANMSON: And the vulnerability
studies deal -- do deal with -- given that there's a

-- an initiating event given there's a sabotage or
terrorist act as well as the vulnerability of the
plants to -- to do that and that -- that is work that
isn't going on -- that is going on.

MR. LEITCH  Yes, okay.

MR. ABRAMSON: | don't know specifically.

MR LEITCH | -- 1 understand. | -- 1'm

j ust concerned about it because | think that that may
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very wel |l swanp the other probability, the other LOCA
frequencies from other issues we're discussing.

MR. TREGONI NG It - - it coul d
potentially, but again, we're -- we've -- we've tried
to define the problemw thin the scope that we' ve been
given. So, we're again -- we're only | ooking at the
LOCA initiating of that. So, we're only considering

cl ass one pi pi ng and non-pi ping failures for the nost

part.

So, when -- when you get into terrorism
and -- and other affects, you have to | ook at --

MR, SIEBER  Structures.

MR. TREGONI NG -- structural failures and
we're -- that's -- this exercise | don't think we
could -- if we had one person or two people, | could

think we could properly consider it wthin the
framework that it woul d need to be consideredto -- to
have sonme sort of neani ngful inpact to this exercise.

There are certainly many -- there are
certainly projects wthin the agency that are
attenpting to address that specific question.

MR ABRAMSON: Those are the so-called
vul nerability studies that are going on now.

MR. SIEBER Yes, we're -- we're aware of

t hose.
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MR. LEITCH  But, we're aware of those.
They don't --

MR. TREGONI NG You're nore aware of them
that | am

MR. LEI TCH: They don't address the i ssues
that |1' m speaking --

MR. SIEBER: That's why | don't want to --

MR. TREGONI NG Ri ght.

MR SIEBER |I'd like to get back to the
subject if we coul d.

MR. TREGONI NG Ri ght.

MR. ABRAMSON: Okay. The |ast el enent on
this page is the fornulation of issues. This was
started by the project staff. W had a straw nan and
so on would initial the conpositions and -- and their
-- their ideas are kind of divide and conquer
strat egy. W want to do is we want to ultimtely
result in a questionnaire which I'll tal k about |ater
and Rob wi Il give you very specific exanples of that.

W want to try to -- these are conpl ex
issues. We want to try to break down the questions
that the -- that the experts are going to be ask to
respond to into the small est chunks possible. They
can give us sone -- sone informed opinion on.

Anot her way of puttingit is we want to be
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able to structure the questions so as to tap in as
closely as we can to the expert's expertise, their
experience, and so on based on the physical
phenonenon. Because that's what we're tal ki ng about.
This is all physical phenonmenon and so, therefore,
we're trying to break this down into extrenely
speci fic descriptions, conditions, andyou'll seethis
in the base case, the material of the degradation
nmechani sm what type of material, so on and so forth.

So, that'sthe -- that's the -- the -- the
intent of this is howdo you -- how do you break down
t he i ssues? How do you break down the -- the overall
goal s to get an estimte of LOCA frequency? Well, how
do you break this down to a | ot of sub-questions which
you can t hen conbi ne and aggregate which is what we're
going to do in order to cone up with the final
esti mat es.

Next one pl ease.

Al'l right. There were a nunber of panel
di scussions. W're all ready to di scuss the nunber of
neetings that we've had. | think we've had three
nmeetings so far with the panel, the kick-off and then
there were two others -- two neetings. Two neetings.
That's right. Two neetings. Panel discussions.

And thisresultedinthe final fornmul ati on
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of the conpositions and the elicitation questions.
So, there was a great deal of discussion anmong the
panel and the ultimate goal was to -- was to conme up
with a-- with aquestionnaire and as | said, Rob will
gi ve you specific exanples of that and it'l|l becone
cl ear exactly what the -- what the structure. Try to
gi ve you exanpl es of what the structure of that was.

Now, an essential part of the -- of the --
of the processiselicitationtrainingandin general,
as | said before, the purpose of this -- the problem
is how do you translate the expert's know edge and
beliefsintothese quantitative esti mates whichyou're
trying to cone up wth.

The problem of course, is that this is
somet hi ng that they have not done before, unlikely,
unl ess they' ve been invol ved with exercises like this
and a coupl e of people on the panel actually were on
t he PTS panel and maybe have had ot her experience with
this. Vic Chapman was one who was wi th PRODI GAL. So,
he' s had perhaps t he nost extensi ve experience with --
with this kind of exercise. Somet hing |ike going
t hrough a root canal | think says sonme of the people.

CHAI RMAN SHACK: Probably run a man-ben
t hrough on that.

MR. ABRAMBON: Who is that?
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CHAI RVAN SHACK: He's run the nman-ben
t hr ough.

MR. ABRAMSON: That's right. Yes. Right.

MR SIEBER  Root canals.

MR. ABRAMSON:. Root canals. Right. Yes.

MR. SI EBER: They don't get better with --

MR. ABRAMSON: Yes, that's right. Yes.
At | east you have an anesthetic when you do that.

The problem of course, is that we're
aski ng peopl e t o make t hese j udgment s over whi ch t hey,
you know, they don't have data. They don't have
experience. To extrapolate well beyond that and this
isadifficult -- it's an unconfortable process. It's

adifficult process and it certainly is -- and | can

under st and.

Tell the -- the panel people this is not
something that I -- | -- you would welcone as
something likethat. It's -- it's beyond what they' ve

been asked to do and neverthel ess, they all recogni ze
t he necessity for this exercise to do this because we
don't see any other way to come up wth the
guantitative estimates that we're trying to -- that
we're trying to get.

And so, the purpose of the -- of this

training here is to address sone of these issues and
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to give themperhaps sone feeling of -- of confort or
at | east some buy-ins of the process.

You want to skip ahead to couple of the
slides there.

MR,  TREGONI NG Page nine in their

handout .

MR. ABRAMSON: Page nine. Yes.

MR. SIEBER.  Ckay.

MR ABRAMSON:.  Sources of -- sources of
bi as.

This is -- this is a slide which | used
for the training and the purpose hereistolet people
know as to what the bias is, what researchers in this
field have found over the years as the kind of biases
t hat people are prone to when you try to do judgnents
like this sort of thing.

Now, there's a distinction between
notivational and cognitive biases. The notivational
bi ases are the ones that are due to enotional and
psychol ogi cal factors and the cognitive bi ases haveto
do with how we think about things. So, it's
convenient to divide these into at least two
cat egori es.

The first one is social pressure and for

exanpl e, you m ght have group think and -- and that's
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one of the reasons that we -- that we use individua
elicitations as opposed to a group elicitation. You
don't want to have particular people who mght be
swayed by -- by the group opinion and so on. There
m ght be psychol ogi cal pressure to do this. So, we
tried to do this with -- with wording that.

There's also -- the interviewis bias, a
soci al pressure. How you ask the questions is very,
very inportant and so on. In this case, we had a team
and I'll gointo this who actually did -- Rob was the
one who asked virtually all of the questions. But,
the questions were all based on a particular
guesti onnaire whi ch t he panel was very instrunental in
devel oping. So, we tried to avoid that.

And, okay, another -- another reason for
social pressure, of course, this could happen
individually is everybody comes from a particul ar
background and so on and so, you have all the
possibility of conflict of interest and so on with
t hat way.

Anot her notivati on bi as i's
m sinterpretation and -- and i n ot her words where you
m ght be guided by the -- you m ght be guided by the
interviewer's viewpoint rather than your own and, of

course, you can be subject to those individuals as
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wel | as group, but again, what we try to dois to have
it -- we had a witten questionnaire and so on so that
people are not responding to just off-the-cuff
requests for information.

Anot her possibilitywith msinterpretation
is the kind of questions you ask. W asked -- the
nunbers we asked for as | showed you before were these
t hree nunbers, the md value, the | ow val ue, and the
hi gh val ue. Like three points on the subjective
distribution. W did not ask for nean val ues and we
did not ask for -- for variances. | think that nean
values is a -- is a-- is an abstract concept. It's
a kind of an average and when you have such a wi de
distribution here as |I'm sure people have, | think
it's essentially a neaningless thing to ask for and
variances are even nore neaningless to ask for.
Al though we try to capture -- we try to capture the
i nformation there, of course, by aski ng t hese nunbers.
The md value obviously is the center of the
distribution and the two | ow and hi gh val ue give an
i dea of the spread of the distribution.

Anot her problemis m srepresentation and
that coul d be due to incorrect assunptions about the
nodel and/or data. Vell, that's where we spent a

great deal of effort intrying to have a conmon set of
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definitions, understanding, and so on. The panel --
t he panel as a panel decided on what the definitions
of LOCA. We got six categories of LOCAs for exanple
and so on and we try to define the quantities that
we're talking about as -- you know, as -- as
explicitly as possible so there was a conmon
understanding and that's where this background
informati on was very useful to give people a commopn
understanding and -- and a vocabulary as to what we
wer e tal ki ng about.

The last category here has w shfu

thinking and that is not to comon | think.
Rel ati vel y uncommon. | think an exanpl e of this maybe
as you know for the -- we had -- recently we had, of

course, the -- the tragedy of the Col unbi a acci dent.
Before that about 15/17 years ago, there was the
Chal | enger accident and there it was brought out that
t he managers of -- well, there was a kind of a sem -
official estimate that the chance of a catastrophe
such as what happened is one in a hundred thousand.
That was characterized as -- as analysis by rhetoric
because it was not based on any anal ysi s what soever.
It was based nore on w shful thinking than anything
el se.

Ckay. Going ontocognitive biases, there
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are a nunber of areas that -- that this applies to.
| said this is do to how we think about things as
opposed to how we feel about them and what's at the
basis of this is that the expert's know edge does not
necessarily followas | ogical, logical rules. That is
your subjective knowl edge doesn't necessarily -- or
peopl e's not going to say experts. This is people in
general doesn't followin this and in a sense, nobody
is an expert on this. You know, the expert on your
particular field, you know, field of expertise,
fracture nmechanics or whatever, but nobody is an
expert on comng up with these -- in -- in know ng,
you know, being able to -- being able to extrapol ate
beyond t he dat a.

Now, what are some of the -- what are sone
of the biases identified. Well, there's -- there's
i nconsi stency and this is probably the nobst cormbn and
this has to do with what the definition is.
Definition's change. You may not be clear what the
definition is.

The assunptions that people nake both
explicit/inplicit. For exanple, sonetines people, you
ask them the probabilities of things. The
probabilities may not add up to one when you have a

set of, you know, nutually exclusive and exhaustive
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events.

It may judge that alternative Ais better
than B. Bis better than Cand Cis better Aand this
you can -- this you can have and -- and what do you do
about this sort of situation and -- and this can
happen all the tine.

Then you have t he probl emabout anchoring
and that is where people are asked to cone up with
j udgnent s. You mght have a first inpression and
peopl e say their first inpression/their first answer
and then you' re asked to deviate fromthis and so,
they tend to anchor onthis first inpressionto adjust
fromthis and the problemthere is that there may not
be enough adj ust ment back and forth. So, you have to
be aware of this.

Onh, | shoul d say that for our exercise, we
necessarily had to do a great deal of anchoring. W
anchored on all of the nunbers we got out of base
cases. So, that was a -- an essential aspect of this.

We tried to make people aware of this in
sense to nentally | oosen themup so that they woul d be
aware of sone of these pitfalls they could fall into
and hopefully, avoid them in their -- in their
elicitation answers.

Another one that's very conmon is
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availability and this has to do, for exanple, alot of
people feel -- are very nuch afraid of flying. MW
wife is one of them and they feel well, planes are
crashing all the tinme and why are they -- or the
accidents, why it happens? Wll, because any tine
there is kind of a -- an accident, it's all over the
front pages of the paper. You hear about any ki nd of
a fatal accident. You don't hear about the ones that
are not accidents or near m sses and sonething |ike
t hat .

So, when sonet hi ng becones avai |l abl e, you
tend to overestimate the probability and this is a
wel | - known phenonenon.

A very good exanpl e of coursein-- in our
business is the nuclear accidents, TM, Chernobyl
This is one reason | think why people feel that |'m
afraid of nucl ear power.

And then sonmething which is very nuch
rel evant to our case, underestimtion of uncertainty.
Peopl e are often nuch nore confident than they have a
right to be and this has been denonstrated tine and
again with those kinds of exercise that are done.
When you ask people to get a -- a range, for exanple.
Say a 90 percent confidence, their answer is nore

often than not -- a general rule of thunb is if you
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say you want 90 percent confidence, in fact, it's a
factor of 2 too high. So, it's nore |like 50 percent
confidence and actually, 1've seen this in sone
exercises | -- | have done. |1'magoing to tal k about
this later to what extent this actually applies in
this case.

The people are nore -- are -- are nore
sure of their uncertainty -- | ess uncertain than they
really have a right to be and you can denonstrate this
when you ask them a so-cal |l ed al manac-type question
where you know the answer, but they don't. Nunbers
pi cked out of the almanac. |'mgoing to conment and
' mgoing to give you an exanple of this in a nonent.

So, you know t he answer. You're going to
ask themwhat their bounds are and it turns out that
-- that they're not all the well calibrated.

And so, we just try to nake people aware
of this so that when they do cone up with their ranges
as we've asked themto do with the | ow and the high
val ues that they not underestimate this. W want to
try to get as accurate representation of what they're
real uncertainty is as -- as possible.

MR. WALLIS: This is |ike the probl em of
t he expert. An expert in a courtroom is often

expected by the | awer to be sure about sonething.
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MR. ABRAMSON: That's right.

MR. WALLIS: And yet we all know that in
many cases, the expert cannot be sure and knows it,
but if you present yourself as being too uncertain
t hen you' re going to be crossed exam ned and t hey say
how can you be an expert if you're so uncertain.

MR.  ABRANMSON: That's right. That's
right. How can you be -- if -- if you' re uncertain,
t hen you don't know what you're tal king about.

MR WALLIS: Right.

MR ABRAMSON: That's right. Exactly.

MR SIEBER It's a function of the fee.

MR ABRAMSON: The higher the fee, the
| ess the uncertainty.

MR SIEBER  That's right.

MR. ABRAMSON: Ckay. Al right. And the
next side that | want to have is the next one in your
package, yes, ontheelicitationexercise, elicitation
training. Ckay.

What | didis | first went through in the
--and thisisinthe kickoff nmeeting onthis slide on
di scussi on of notivati onal biases and t hen we wound up
with an elicitation exercise and this exercise had a
-- had a -- had a couple of notivations.

First of all, we want to give people
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practice in answering the questions that we were goi ng
to be asked to ask, nanely, to cone up with a md
| ow, and hi gh val ue.

Secondly, we wanted to try to denonstrate
to them because we know that they were very
unconfortable and very skeptical about this process
and | absolutely agree with them | -- you shoul d be.
If you're not skeptical, then, you know, then, you
know, you -- you don't understand what we're asking
you and i f you' re not unconfortabl e, you probably al so
don't understand what we're going to be asking you.
So, | think we're -- | think we managed to get this
across pretty well.

And we -- what we wanted to try to do is
to denonstrate that going through an exercise like

this that there is sonme value in this process. kay.

In effect that there -- there is -- you get sone
informati on fromthe group opinion. |In other words,
N heads are better than one. So, that's -- that was

one of the purposes of going through this exercise.
Actual ly, denpnstrate to them

And |'m just going to go through very,
very briefly just onthis one slide w thout goinginto
any great detail about the kinds of questi ons we asked

and -- and sone of the results we got.
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| started | said these are all al manac-

type questions. So, | went to the almanac and | --
and | got questions about -- about health conditions.
Okay. Well, | startedwith arelative easy one. This

is one that they got practically triple if not a hone
run on -- on in a sense.

Accordi ng to the 2000 census, how nmany men
65 or over were in the United States? That was the
question. How many nen are there?

MR. KRESS: Did -- did you give themthe
total population of the U S. as an anchor point?

MR. ABRAMSON. No, | did not. No, | did
not .

MR. KRESS: So, they -- they had to know
t hat .

MR,  ABRAMSON: They had to know this.
That's right. They had to know this.

Now, of course, they did knowthis. OCkay.
They'd have a pretty good idea. It's al nost
300, 000, 000 now, about 250/275, 000,000 in this, but
you see this is a subset of it. Howmany nen? W're
tal king about a subset. First of all, over 65 and
nmen, too. So, they had to ratio it down in sone way
intheir mnds. But, nevertheless, they had a basis

for it like, for exanple, | don't think anybody said
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nore than 100, 000, 000. That's a ridicul ous estimate
or 5,000, 000. That's also ridiculous. So, people had
a pretty good idea and this borne out in the results.

Agai n, what we asked for is we asked for
three nunbers, the Iow, the nmedian, and this weight
and then what | did -- | got nore results. |'mjust
going to show you the -- the coverage intervals.

We took for each one of the people -- by
t he way, we had 17 peopl e who answered thi s questi on.
We had 12 people from the panel. | guess only 11
actually were able to nake the neeting. But, we al so
had everybody el se, all of the other peopl e were asked
tocontribute -- were asked to get involved with this.
As | said nobody is an expert or nobody is an expert.
We're trying to get as many peopl e involved. So, we
had a total of 17 people who were asked this and out
of those 17 people, their | ow value and their high
intervals cover the correct value. By the way, the
answer is 14.4 mllion.

MR WALLIS: You nean two people got it
completely wong even with the --

MR. ABRAMSON: Two people, right, got it
conmpl etely wong.

MR. TREGONI NG Their interval did not --

VR. ABRAMSON: Their interval did not
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cover this 14 and a half mllion. GCkay. And their --
and the estimates were all over the lot, but -- but if
you |ooked at the interval as 88 percent, now
nomnally, this was a 90 percent interval. So, these
are well calibrated. These are very well calibrated
and | say this is not surprising because again, this
is sonething -- this is |ike an easy question. Okay.

This is a -- this is sonething straight
down the mddle of a plate if your a baseball fan.
Because they -- they have a pretty -- they -- they
know very nuch what the population is and they -- and
they know that nen are about half the popul ation
roughly although nen 65 or ol der woul d be sonewhat
| ess than that. So, you have to -- and, you know, of
course, you don't know this. So, you have to try to
come up with sonething.

But, they had sone rough idea. Certainly
much cl oser than an order of magnitude |I would say
probably for nost of them So, that's not surprising.

MR TREGONI NG The other thing a
preponderance  of the panel fell into this
di stri bution.

MR. ABRAMSON: Yes, that's true. Right.
That's right. Well, in that cohorts --

MR SIEBER Lot --
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MR TREGONING Rapidly --

MR.  ABRANMSON: O rapidly -- rapidly
approaching it. Al right. And that --

MR. KRESS: No, tell nme again. Wat's the
15 and the 177

MR. ABRAMSON: Ch, the 17 people were the
nunber of people who actually were involved in the
exercise. This is the people who answer the question
and of those, we did -- as we |ooked at their
intervals, so, the intervals were the -- the --
i nterval between the |ow value and the high val ue.
This is nom nally 90 percent confidence -- 90 percent
cover age.

MR. KRESS: | was interested. Was that a
factor of three?

MR. ABRAMSON: Bet ween what | ow and hi gh?

MR KRESS: Yes or factors.

MR. ABRAMSON: | don't -- | don't have --

MR KRESS: Because | sat here and did

that exercise and | was wondering what their range

was.

MR. ABRAMSON: Ch, what their factor of
t hr ee. Yes, there would -- | don't know what the
factors were. | -- 1 don't have that in front of ne.

VMR TREGONI NG Wth that particular
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guestion, we were pretty -- the nedian was about

right,

cl ose.

t 0o0.
MR, ABRAMSON: The nedian was pretty
Yes.

MR.  TREGONI NG The medi an guess was

sonewhere | want to say 17,000,000 or somet hing.

MR SIEBER | --

MR. ABRAMSON:. Well, yes, let netell you.

Al'l right. Let nme seeif | can give sone. Let's see

now, the md value. Okay. Let nme tell you about the

m d val ues.

The median of the md values was

20, 000, 000. The correct answer is 14. So, it was a

little high and if you |ook at the upper quartile,

another way | did this was -- was box plots. | --

presented. So, the upper quartile was the upper 75th

percent of the responses. That was 28, 000,000. So it

was a factor of higher and the |ower quartile was

16, 000, 000 al so high. So, the estimtes tended to be

hi gh.

hi gh.

wor ds.

The estimates were high. They were biased

MR. WALLI'S: More people |like us in other

MR. ABRAMSON: Yes, right. That's right.

Exactly.
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MR. S| EBER: Wll, that's -- the only

peopl e we know are people that are ol d.
MR. ABRAMSON: Yes, precisely. That's
what | said. Right. Exactly. So, it was biased --

it was biased high

MR.  WALLI S: Going to live |onger
obvi ousl y.

MR. ABRAMSON: That's right. Yes, it was
bi ased. It was biased high. That's right. The

general answers were biased high

CHAI RMAN SHACK:  Your coverage on the --
the 88 percent, nowis that taking the | owest of the
| ow val ues and the hi ghest of the --

MR. ABRAMSON: No. No, it's not. \What
it's doing, we took the individual intervals. W had
17 interval s and the question was did these intervals
have 14.4 billion in the center and on those --

sonmewhere in the i nterval and al nost 15 out of the 17

di d.

MR. SIEBER Right.

MR. ABRAMSON: That was the definition of
the -- the intervals are suppose to be 90 percent

coverage intervals. In other words, 90 percent of the
time if they're well calibrated, they will have the

right answer in that and, in fact, that's what
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happened.

MR. TREGONI NG You obvi ously coul d expand
your interval if you wanted to -- to be sure that you
woul d be cover ed.

MR. ABRAMSON: Yes, wel |, you coul d cover.
Zero and 300, 000, 000 or sonething |ike that.

MR TREGONING Right. Right.

MR. ABRAMSON: But, people were trying --
obvi ousl y, people were tryingto be, you know, serious
about this and that's why we -- that's why we used a
low -- we did use a m ni numval ue and we didn't use a
-- a maxi mum val ue.

CHAI RVAN SHACK: You didn't ask for
boundi ng val ues.

MR, ABRAMSON: W -- we -- we're not
asking for absol ute boundi ng val ues.

MR. KRESS: Well, how do you think they
established their -- their range. For exanple -- for
exanpl e, you know, you can be very sure if you know
what the popul ation of the U.S. is. So, you don't put
any uncertainty on that.

The half is pretty sure. Now-- now, that
you want -- then you're getting down to how many of

this half are in the 65 and older range and that's
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where you put your uncertainty.

MR ABRAMSON: That's right.

MR KRESS: But -- but --

MR. ABRAVMSON: You' re uncertai n about your

MR KRESS: | -- | was struggling. | was
trying to do your exercise there. | was struggling

wi th now how am| going to put an uncertainty on that

particul ar aspect of nmy -- ny estimation and | didn't
have any basis for it. | just literally pulledit out
of the air.

MR. ABRAMSON: It's not -- you're right.
You're absolutely right. It is not easy to do and
it's unconfortable, but what I' mtrying to denonstrate
with this exerciseif you take the group as a whol e --

MR, KRESS: Yes.

MR. ABRAMSON:. -- each one individually,
you -- you do it.

MR KRESS: No matter how they --

MR. ABRAMSON: You don't feel very
confortabl e about -- but, as awhole, it's better than
you m ght think. It really is and that's what |I'm

trying to denonstrate to the people. That there is

sone i nformati on of some sort in the group opinion and
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t he purpose, of course, is suppose to make themfee
nore confortable about, to get some buy into the
process so then when they -- they do come up with
their answers in the elicitation, that they will --
will try -- they'll exert some nental and if you like
maybe enotional effort to try to come up wth
sonet hi ng which represents their best guess.

MR. KRESS: Well, let -- let me ask you --

MR. TREGONI NG  For the purposes of the
training, we didn't go into their rationale.

MR KRESS: | understand.

MR. TREGONI NG And actual elicitation --

MR. KRESS: But -- but, you do -- but, you
do in the elicitation.

MR. TREGONING That's right.

MR. KRESS: So -- so, if |I were being
elicited on this particular item nunber one --

MR, TREGONI NG  Yes.

MR. KRESS: | can tell you how | cone up
with ny -- ny best guess.

MR. TREGONI NG Tell us how you got their
best guess. Right.

MR. KRESS: But, | just pull the rains out
of the air. Now, is that a -- is that acceptable?

MR. ABRAMSON: Yes, absol utely.
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MR. TREGONING If that's howyou did it,

that's acceptable. W note that as a rationale.

MR, ABRAMSON: You see -- you see what you
m ght do --

MR. WALLIS: You have no better nethod,
Tom

MR. TREGONING Right. Right. If that is
your only nmethod and you had no better way of doing
it, then the point of theelicitationis not totryto
snow us in anyway. W want to know how you cane up
withit.

MR FORD: | find this very troubling. |
really do. You've got a group of 12 people. Sone of
who will recognize. For instance, just take one
problem not this generating problem The failure of
frequency for cracking in four inch schedul e 80 pi pes
in the BWR  How many of those 12 people will have
been told beforehand that there are subsets within
that failure frequency dependent on, for instance,
connectivity? That current purity. WIIl they know
t hat ?

Since they're to come up with a -- a
arbitrary nean and | ow and hi gh val ue, that's no val ue
what soever if they don't know what the key paraneters

are within that frequency.
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MR, ABRAMSON: Well, we'll --

MR. TREGONING  You want to respond to

t hat ?

MR. ABRAMSON: Well, as | -- well, that's
why we had the base cases. The base cases were
extremely specific conditions and you'll hear about

that from Dave Harris in a nonent.

MR. FORD: kay. Good. Good.

MR ABRAMSON: And so we tried to do --
t he questi ons we asked themwas to be as -- to nmake as
speci fic conparisons as possible defining all of the
conditions, all the physical paraneters as we could
and you'll get -- 1 -- 1 can't tell you no nore than
t hat .

MR. FORD: kay.

MR. ABRAMSON:  And so, we didn't ask them
what do you think this is? That's -- that was the --
t hat's where we spent nost of the effort of this whole
exercise is defining just those conditions, just the
guestions to ask and what order and so on.

MR FORD: Okay. I'Il -- 1"Il wait for
Dave' s presentati on.

MR, ABRAMSON: (kay.

MR, FORD: Ckay.

MR, ABRAMSON: (kay.
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MR. WALLIS: Wen you did question two,

did you know the answer to question two?

MR. ABRAMSON: Ch, yes. Yes, | knowthe
answers. | can tell you --

MR. WALLIS: No, when -- when the panel
di d question two, didthey knowthe answer to question
one? Because the guys who were way off on question
one --

MR, ABRAMSON:  No.

MR. WALLIS: -- woul d probably be way of f
on all the other questions.

MR, ABRAMSON:  No.

MR. WALLIS: On the second questi on, maybe
not the third.

MR. ABRAMSON: |'mnot sureif I -- | know
-- 1 don't knowif | told themthe answers to that --
if I gave themthe answer to this right away. No,
because I'Il tell you -- let nme tell you in a second
it won't -- it won't matter.

Consi der the fol |l owi ng chroni c conditions.
Let me just go into that in a nmonent. These ei ght
chronic conditions, arthritis, cataracts, you see al
these things. Chronic conditions. GOkay. Now, here
are the questions. There were three other questions.

First of all, 1 -- 1 focus on many
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Anmeri can man age 65 or ol der suffer fromthese chronic
condi tions and when | say how many, | -- | neglected
to say here -- we ask is the rate per thousand. The
absolute rate. Not the total nunber, but the rate per
t housand.

MR, WALLIS: On.

VR,  ABRANMSON: Ckay. | left that out
her e.

MR. KRESS: And was the question how many
suffered fromall those at the sane tine or whatever?

MR. ABRAMSON: No, one -- no, one at a
time. One at a tine. One at tine. Right. Okay.
One at a tine.

MR. TREGONI NG One or nore for that first
guesti on.

MR. ABRAMSON: No. No. No, how many --
no, the question was -- all right. | don't have the
guestion here, but | --

MR TREGONING Ch, that's right.

MR,  ABRANMSON: Now, wait a second.
Consider arthritis. GCkay. Arthritis. The question
is what is the rate of suffering of people? How many
suffer fromarthritis?

| can tell you the answer is around 40

percent .
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MR. WALLI S: | don't think -- | don't

t hi nk you know t he answer.

MR. ABRAMSON: | do know the answer from
t he al manac.

MR WALLIS: A lot of -- alot of people
are not di agnosed.

MR. ABRAMSON: Well, this is not -- okay.

MR,  WALLI S: People that have been
di agnosed with arthritis.

MR. ABRAMSON: These -- all right. | f
you're right, the question should be what does the
al manac say and these are --

MR. WALLIS: W all have hearing | oss of
some sort. Everybody.

MR. ABRAMSON: Well, these are -- these

are the official statistics. Whether in fact it
represents the actual situation, | don't know.
So, actually, what you -- you raise is a

good point. The question was you have a numnber, but
what does it nmean? Where does it cone fron? What's
left out and so on and so forth.

MR. TREGONING Right. And actually --
hearing |l oss was actually -- it was called severe
hearing | oss.

MR, VWALLI S: So, what do you nean by
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severe?

MR TREGONING That's right.

MR. VALLI S: Under what circunstances?
Condi ti on about? Who's speaking?

MR. SIEBER It means your hearing aid
doesn't work.

MR. TREGONI NG Okay. You had a group.
So, the whol e purpose of thisis to get the expertsto
realize that the exact verbiage of the question is
incredibly inportant and you need to put as nuch
effort into understandi ng what the question is asking
first than you actually do trying to answer it.

So, the fact that we had sone -- when we
di scussed this exercise, the fact that sonme of these
guesti ons were vague i n peopl e's m nd was a poi nt t hat
came out.

So, what was i ncunbent upon us i s when we
devel oped the questions for the experts, we had the
experts -- we devel oped our first set of questions in
March. They had to read themfirst.

What exactly do you nean? W had several
iterations of just making sure the questions and what
we were asking not only were understood, but were
consi stently understood from expert to expert to

expert.
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MR, FORD: Are we going to see sone of
t hose questions?

MR. TREGONI NG Yes, we have -- | can
provi de you with all of the questions. W don't have
time to go through --

MR. FORD: No. No, | just want to get a
feeling of what depths did --

MR. TREGONI NG We can go through one
guestion and then | have flow charts for other
guestions that are -- we're giving you the easiest
guestion, the nost straightforward one just because
that's the one that we coul d hope to get through in a
relatively short anount of tinme.

MR WALLIS: Well, I think what you ought
to do is ask this question of the public and then ask
it of sone MDs and see if the experts do any better.

MR. ABRAMSON: Yes, and it wouldn't
surpriseneif -- if they my -- | think -- 1 think --
| don't know. | haven't tried this with different
pi eces of the public, but it wouldn't surprise ne that
much if they do as well as the MDs possibly.

MR. WALLIS: So, you don't need experts.
Just ask the man on the street.

MR.  ABRANMSON: well, yes, renenber --

well, the purpose -- the purpose of this is to say
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even t hough you're -- nobody is areal expert inthis.
That's why you use these questions that they are not
an expert in. The question that we're going to
ultimately ask themthere is not data. W' re asking
themto extrapol ate beyond what they know.

Nevert hel ess, there is value in the group
j udgnent . That was the purpose of this. This is
going to be -- the nunbers we're going to cone up with
are going to be sone -- in some sense a group
amal gamati on of what we have and so, we want totry to
denonstrate to themthat there is sone value in this
process and that's what we're trying to do here
These overal |l statistics.

Let nme just go through this quickly. So,
we asked for here is an absolute rate. The absolute
rate. For the arthritis, it turns out to be about 40
percent. For cataracts, it was about 12 -- about 12
and a half percent and so on.

And so, we asked themto cone up with the
absolute rate per thousand. Al right. Now, we had
atotal of 90 of these confidence -- these -- these 90
percent coverage intervals. W had a total of 90 and
of those 55 had the -- were correct. So, we had 61
percent coverage when nomnally it will be 90 percent.

So, we saw that it went down very considerably from

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

97

the 88 percent. Which is not surprising because they
have nuch | ess information about it.

Now, the next two questions was we asked
for the ratios and this -- the reason | did this, of
course, is this is exactly the sort of question |I'm
going to ask them Rel ative val ues. This was in
absol ut e nunbers and absol ute rate and they wanted to
see -- we're asking the ratios and particularly the
rati os we see -- the ratio of the rate for nmen and now
we use 45 to 64 to 65 and older. So, this is like
m ddl e aged to ol d.

MR, SIEBER Two to one.

MR. ABRAMSON:  Medi um break conpared to
| arge break or sonething like that.

MR. KRESS: So, you -- what do you mean?
You nean nmen over 65 are ol d?

MR. ABRAMSON. No. | said -- no, the --
old here -- 65 -- thisis aninequality. Geater than
or equal to 65.

MR. KRESS:. Ckay.

MR.  ABRAMSON: Ckay. ["'m in that
cat egory. So, no, absolutely I'm sure nmany people
here are. No, absolutely not. Sixty-five and ol der.
Ckay.

So, in other words, you conpare two
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groups. The 45 to 64 to the 64 plus and again, nen
and the ratio of the rates. Al right. They did
better. Seventy-two percent. Because it's getting a
relative value and then simlarly, we did under 45.
So, this is like the young, the relatively young to a
45 to 64.

So, we tried to go back. W used this as
t he base case. So, 65 and old. Then 45 to 64 is the
m ddl e- aged and then finally, the younger ones say 45.
So, we had the three categories here corresponding to
our three categories and you'll see in a m nute of 25
year of -- 25, 40, and 60 year of life of plan. So
t hat was the idea.

And here we again got a total of 71

percent for these ratios.

So, this showed us -- well, first of all,
it showed a couple of things. First of all, it showed
that -- that they got reasonably good coverage. This

is pretty good.

MR, WALLI S: But, of course, here they
know that nmen die at age 80 or 90.

MR, ABRAMSON. Oh, yes.

MR. WALLIS: They -- they don't know when
t he nucl ear power's going to die.

MR.  ABRAMSON: No, we only go up to 60
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yet.
MR. SIEBER. Sixty years and one day.
MR. ABRAMSON: Okay. Anyway. So, we got
-- we got sone -- so they said even though you may - -

even though individually they my feel really
unconfortable, still the intervals did a pretty good
job of covering what they were suppose to do and |
have a ot of other data to, but | don't want to go
over that.

The purpose is not to go -- the answer to
the purpose is -- is to give theman -- is as | said
two reasons, to give thempractice in comng up with
t hese nunbers and secondly, to try to get sone nore
confortabl e feelings, sone buy-in for the process as
a process. To showthemthat it can work.

MR. WALLIS: Let me ask you though. Here
you found out that you' ve gone on sonething |ike
nunber -- nunber two, a 61 percent score.

MR, ABRAMSON:  Yes.

MR. WALLIS: Are you expecting fromthis
elicitation process to get sonmethinglike a 61 percent
liability?

MR. ABRAMSON: No, | -- | have no -- | --
| have no expect --

MR WALLIS: Wat kind of -- what ki nd of
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confi dence do you expect to get out of this assess --
this --

MR. ABRAMSON: | -- | -- we are -- | have
absolutely no intention of putting --

MR WALLI S: It seens to nme very
i mportant. Because if | can only get a 60 percent
confi dence | evel --

MR ABRAMSON: You're right.

MR VWALLIS: -- I'mnot very happy.

MR. ABRAMSON: You're right. | have no
i ntenti on what soever of assigning a confidence to the
results. We will give you -- what we will showyou is
the uncertainty and the variability and the results
along with the rational e and so on. You know, as nuch
detail as -- as -- you know, as -- as appropriate. As
much detail as you want or as nuch detail as is
necessary.

W expect we're going to get very
consi derabl e uncertainly bands because there are

uncertainly bands | i ke this and the -- what confi dence

-- | -- 1 refuse to put a confidence on the -- on the
result. | think it's essentially a neaningless
exercise. But -- but the whole --

MR. TREGONI NG You can't put confidence

on sonet hing you don't know.
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MR. ABRAMSON:. That's right. Yes. But,

on t he ot her hand, the whol e process by goi ng t hrough
this process and you'l|l see the detail, how we phrase
a question now and so on and so forth. | think we
hope and the documentation of all of this and the
rationales that this will get people saying that this
gives you a -- a reasonably good basis for going to
t he next step which is any kind of regulatory or rule
change or anything of that sort. So, that's the
pur pose.

No. No, we don't know. We don't know and
we can't know what it is.

MR. TREGONING One of the things I -- |
think it's good for perspective here. Cbviously, the
panel's going to struggle with the difficulty of what
we're trying to do. We've struggled with this
t hr oughout this entire process, but I t hi nk
perspective in some sense is in order in the sense
that this is the third time as an agency we've
attenpted to evaluate these LOCA frequency
di stributions.

The first tinme was back i n WASH 1400 days
back in "75/"76, but we really had no operating
experience data. So, at the tine they took all their

estimates fromprimarily other industries and -- and
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primarily it was the oil and gas industry. |If you
t hi nk about that, there's really no rel ation between

mat eri al s, degradati on nmechani sns, quality assurance

and again | say oil and gas. It was nmainly oil and
gas transmission. So, that was -- but, again it was
all that they -- it was the information they had at
the tine.

When this was updated in '95, what was
done was a very focused study where they | ooked at
precursor events in class one piping and what was
precursor events essentially leak -- reported |eak
events which by thensel ves were relatively small in
nunber . We're looking at a handful in class one
pi ping of -- there were less than ten events tota
within the operating experience database.

And again, these were things that were
reported within LERs only. So, it certainly wasn't
even necessarily a full assessnment of the type of
degradation that you could get in class one systens.

And then there was a si npl e rul e of thunb,
conditional failure probability given aleak that was
applied to this precursor data and used to devel op
LOCA frequencies. Again, it's not -- 1'm not
di sparaging this earlier work, but what we're trying

to do here is in a sense a quantum | eap conpared to
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what's been done in the past. W think it's -- we
think it's appropriate here because we're trying to
use the data in a nuch finer sense for nore rigorous
probabilistic applications than we've ever doneinthe
past, but we certainly realize that what we're doing
is aquantuml eap greater than what we' ve ever done in
the past to try to devel op these LOCA frequencies.

CHAI RVAN SHACK:  You di d t he probabilistic
calculations in the '80s with PRAI SE

MR, TREGONI NG  Yes.

CHAI RVAN SHACK:  You left those out. |
nmean that's a -- another shot at this.

MR. TREGONI NG Yes. (kay.

CHAl RVAN SHACK:  Sorry.

MR. TREGONING No, that's okay.

MR. ABRAMSON:  You want to go back? |
think it's page six, nunber four in the panel -- at
t he panel discussions.

MR. TREGONING This right?

MR.  ABRAMSON: kay. Conti nui ng al ong
with the structure of the process we used, all right,
t here wer e ext ensi ve panel di scussions. | said we net
for what is it? Tw ce.

VMR, TREGONI NG | think the sixth. I

t hi nk you -- because you -- you covered the training.
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Ri ght ?

MR. ABRAMSON: OCh, I'msorry. Onh, that's
right. | went down in six. Excuse me. That's right.
l"mat six. Ckay.

Then the next step after this was the
elicitation questionnaireandwe had |l thinkliterally
| don't know hundreds of questions. Many, many
qguesti ons. This went through many iterations, a
nunber of iterations between the project staff and the
expert and the expert panel and we wanted to get
obvi ously cl ear questions. W wanted to be sure that
we're -- that what we were -- howthey interpreted the
guestions, what we really wanted to do. Ve were

concer ned about the | ogical structure of this because

it was conplex structure to do it ina--ina--in
away inwhichit would -- the information fl ow would
seemto flownore naturally and so onto be -- and to

try to minimze the confusion.
So, that was the purpose of going through
this and we finally did come up with what was a
questionnaire which -- which people responded to.
Now, we had a total of 12 elicitation
sessi ons. The first two of these were full
elicitation sessions. These |asted about -- all of

themlasted a full day really and we consi der these
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pilot elicitations. W use the result of these to
revise the questionnaire to sone extent. | guess we
did do sone revisions of the questionnaire.

MR TREGONING Fairly intensive.

VR,  ABRANMSON: Fairly intensive right.
Because there's no -- there's no -- as | say with any
kind of a survey instrunment, it's, you know, it's an
axiomin the survey business, you need to pilot test
it and that's what we did here.

And then also it turned out that our
approach, the energency fault |oading was -- just
didn't nmake any real sense. So, we really completely
revanped that as a result of these first two
elicitation sessions.

So, these were extrenely val uabl e as -- as
-- as pilots which we -- I'mnot surprising they do
that. Ckay.

And then as | said, we had 12 i ndi vi dual
elicitation sessions. Now, first of all, there was
preparation by the expert. Al the experts were sent
t he questionnaire and they were asked to conplete it

as conpletely as they possibly could and, of course,

to state their rationales. We enphasize this
t hroughout the process. That was very, very
inmportant. It's not just in nunbers, but the reasons

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

106

for the -- reasons for this and what we' re going to do

eventual Iy, you know, is cone -- is sunmarize these
and so on and feed these back to the panel as I'll go
into |ater.

So, that was their -- that was their

homewor k bef ore.

MR. FORD: Excuse ne. WII we see an
exanmpl e of one of these today?

MR.  TREGONI NG o --  of actual
elicitation responses?

MR. FORD: Yes, just to give us a feeling
as to --

MR. TREGONING | don't --

MR.  ABRAMSON: | don't know. | don't
think we're prepared for that.

MR. FORD: The depth to which this has
gone into.

MR. TREGONING | don't -- | don't have --
| don't have one available in the presentation.

MR. FORD: kay.

MR.  TREGONI NG It could be nmade
avai | abl e. One thing -- one thing we need to do
before we make thempublic is we did -- we're trying

to insure a level of a degree of confidentiality --

MR. FORD: Sur e.
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MR. TREGONING -- sothat all the experts

feel Iike they can state their opinions w thout any --

MR. FORD: | understand.

MR. TREGONI NG So, whatever we woul d make
publ i c woul d need to be scrubbed pretty thoroughly --

MR FORD: That's right.

MR TREGONING -- for ne to do that.

MR. FORD: The reason why | ask it is | --
| say it again. The val ue of this whol e thing depends
on, you know, how much has gone into these. How nuch
t hought ful questioning has -- on -- how nuch
t hought ful thi nki ng has gone into the answer to those
guesti ons?

MR. ABRAMSON:. You're absolutely correct.

MR FORD: So, 1'd like to see the
qguestion and the depth of the answer.

MR, TREGONI NG Ckay. The questions | can
provi de readily.

MR. FORD: kay.

MR. TREGONING And -- and we will do so.

In fact, have | sent those to you, M ke?

MR. SNCDDERLY: |'ve --
MR. TREGONING Ckay. W'll -- no -- we
will send for --
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VMR SNCODDERLY: | haven't --

MR.  TREGONI NG -- we wll certainly

provi de t hose. The question responses, we had pl anned

to provide those in a -- in a synopsis formof which
we're currently working on. How much i ndi vi dual
detail 1'd be able to provide, |1'd at |east want to

make sure that they were fully scrubbed before we --
MR. FORD: Sure. | agree. Absolutely.
MR. TREGONING But, | don't see any --
other than that, | don't see any problem wth
providing it.
MR. FORD: kay.

VR. ABRANMSON: Then at the elicitation

session itself, we, of course, had the -- the expert
and then let's see. There was -- the team was a
normative expert. |'mthe normative expert on the --

on the whol e process itself.

Then we had -- that should really be
experts. Rob was the one who asked -- asked virtually
all the questions, but inadditionto that, we had was
it three other people. W had Allen and two fromthe
NRC who attended part of -- part of the sessions who
wer e experts or know edgeabl e in various areas, data
anal ysi s and then we al so had what's his nane? Gary,

Jerry, sonebody el se.
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MR TREGONI NG  Paul Scott.

MR. ABRAMSON: W had Paul Scott. Yes.
We had several other people. Two or three other
people in the roomwho were -- who were there as -- as
know edgeabl e about the vari ous phenonena.

CHAI RVAN SHACK: So, fracture nechanics - -

MR ABRAMSON: Fracture mechanics. That's
right. Yes.

MR. TREGONI NG Anywhere fromfive to ten
peopl e depending on the elicitation.

MR. ABRAMSON: Yes, that's right.

MR. TREGONI NG | think the fewest we ever
had were five.

MR. ABRAMSON: And -- and then we had a - -
well, first of all is we tape recorded everything.
So, we have those available in case there's any
qguesti ons and t hen we had sonebody t aki ng very car ef ul
notes and sumaries as well of this.

So, that was the --

CHAI RVAN SHACK: How | ong does t he expert

wor k on his questionnaire and rational e? | nmean he --

he -- he conpletes the questionnaire and state
rationale and discusses it with you. That's the
process?

MR. ABRAMSON. |'Il conme -- I'Il cone --
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|'mcomng to that. Ckay.

Now, at the -- at the session itself, so
this is something that goes to -- the session itself
what we do is we went through all of the questions.
We went through it one-by-one through the questions
and got their answers. Sonetinmes they were able to
answer them Oher tines they -- they didn't -- they
didn't -- either they weren't expertised or they
didn't wunderstand or they didn't have tinme or
sonething |ike that.

Qur purpose was first of all to make sure
they -- clarify the questions and t he i ssues and where
they did answer, we asked in great detail about what
it is they did and all their -- their -- their md
val ues, their high values, their rational e and so on.
So, we went over. Many of themhad printouts of their
-- of their answers. They went through and they had
a -- a -- a rubric or what is it a copy of the
guestionnaire and they just filled in the answers.
So, we went over those.

And our purpose was to first nake sure we
-- that we understand what t hey were sayi ng, that they
under st ood what we were asking for, and so on and so
forth.

W reviewed the responses first for
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conpl eteness to see if we had everything and
consi stency. There were a nunber of times when they
-- and that was one of the purposes of this. Because
we asked -- deliberately asked sone questions to
provi de consi stency checks on these things to seeif,
in fact, they were consistent. Not to catch themup
obviously, but to try to nake sure in their own mnd
to do this. Because again, it's very easy as |
mentioned Dbefore if you're comng up Wwth
probabilities say which you want in this case, the
nunbers don't add up. Vell, this is what we're
| ooking for. Simlar sorts of things.

And so we went through -- so, that -- so,
that -- so, that the -- the time that we spent
essentially was going through the questions, their
particul ar answers, their rational e, maki ng sure that
-- that we under st ood each ot her, nmutual under st andi ng
of -- of the -- and also |ooking for consistency,
i nconsi stenci es and so on.

W also -- at the end, we also -- we
al ways ask a question at the end. The |last half hour
or so was on a feedback on the elicitation process
itself. We want to get how-- howthey felt about it
so far. It isn't finished yet and so, when | say

generally speaking the results were -- were fairly
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positive on this and we -- and we got sone good i deas
as to, you know, | essons | earned and so on which we'l |
deal with -- which we'll tal k about | ater when -- when
we tal k about the final elicitation results.

Now, this was during the neeting. Now, as
foll ow up, | think nobody -- nobody actual Iy conpl et ed
all the questionnaire for various reasons. So, their
honmework was to conplete the questionnaire for the
ones -- the -- the questions that they were -- had
felt know edgeabl e about. Sonme of them-- sone areas
t hey didn't know anyt hi ng about. They said they were
very unconfortable. W said all right, just |eave
that out. That's one of the reasons we have a pane
of 12. We're not relying on everybody for all -- al
t he answers.

To conmplete the questionnaire and al so
conpl ete the rati onal e devel opnent. So, they all had
homework to do to go back and to -- and to finish
doing -- doing it. Hopefully, wth a better
under st andi ng of what it was that we were aski ng them

Al right. Now, those results have been
com ng. Rob | think indicated we just about have
everything -- we have nost of the material that the
experts prom sed us.

MR,  TREGONI NG | think we've gotten
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updat ed responses fromeveryone. W still -- we're at
the point where we need to go through the updated
responses --

MR ABRAMSON: Right. That's the --

MR. TREGONING -- and -- and scrub them
again before they're ready to be included in the
anal ysi s.

MR. ABRAMSON:. kay. Fine.

MR. TREGONI NG So, there may be further
iteration with various experts --

MR. ABRAMSON:.  Ckay.

MR. TREGONING -- as we go through their
responses.

MR.  ABRAMSON: And now the next mgjor
step, and that's what Rob and | are going to be
wor ki ng on over the next several nonths |'msure, is
to take their answers and to conpose themand to cone
up with what we want mainly the LOCA frequenci es.

Now, we're going to do this in -- in two
ways. First of all, we're going to take each experts'
responses in so far as we can and cone up with -- with
their inpliedor cal cul ated LOCAfrequenci es ar e based
on their responses and we'll do this insofar as we
possi bly can. Not everybody may have given us --

peopl e may not have gi ven us everything. W asked for
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PWRs, BWRs separately.

So, we'll do what we can with what we
have. So, this will be |ike a self-consistent
estimate from each of the experts. So, they're be
expert nunbers.

And t hen, of course, what we want todois
we're going to take the answers to each questions for
t he panel and we're going to conbine this and come up
with if you like a panel -- a panel answer for every
question and then conbine these for the panel
frequenci es. So, we're going to do it both ways.
Bot h individually and get the panel responses. All
with associated uncertainties and so on.

So, that's going to be our job to take the
answers and to -- and to conbine themto cone up with
the -- with the -- with the LOCA frequenci es whi ch, of
course, is the object of this exercise.

MR, VALLIS: Now, I'mnot sure if you --
do you have a mat hemati cal rational e for howyou treat
this? | mean suppose you get a lot of outliers. You

get a |l ot of disagreenent anbong the experts. Are you

going to -- how do you present it? Do you present --
MR.  ABRAMSON: Well, what | plan to
present -- no, what | plan to present -- | thinkit's

very inportant in this case because there is so nuch

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

115

uncertainty is not tomnimzethe uncertainty and so,
| planto present isthe, ineffect, the full range of
uncertainty where -- whereit's -- uncertainties where
we get sonme credible answers or credible answers.
Yes, absolutely. W're going to give you the ful
range.

MR. WVALLIS: Wll, that's -- that's not --
| mean if you get 11 experts saying one thing and one
expert saying another you reach a different
conclusion. Although as it spread, thenif the spread
is nore uniform between the experts.

MR. ABRAMSON: Well, I'mgoing to present
the --

MR WALLI S: Al kind of neasures of

uncertainty you can present.

MR. ABRAMSON: Well, | think -- | think a
good nmeasure -- | think what | plan to present as far
as this probably is -- isthe box plot. It thinkit's
an excellent idea. It gives you three nunbers. You

got the nedi an. You got the upper quartile, the | ower
quartile and then you got the extrenes on either end.
It's a very, very good -- the five-point summary of
data and | think it's -- it's -- it's just what you
need for this sort of thing.

MR, WALLI S: Then if there are any
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peculiarities about grouping of experts.
MR ABRAMSON: O course.
MR WALLI S: And you also -- you also

present that, too.

MR.  ABRAMSON: In effect, that's built

intothere. But, if thereis anything in particular,

we' |l present that. But, we'll -- we'll try to
sunmarize the data that way. | think that's a very
rel evant --

MR. TREGONING |If we notice any biases
based on background or anything |like that, we can
certainly explore that.

MR, ABRAMSON: Yes. Yes.

MR. TREGONING Qur -- our planis not to
censor anyone. |If there's a one outlier, he mght --
t hat person may be an outlier for a very good reason.

MR. ABRAMSON: Well, this is where the
rationales are inportant. | nmean that's why we --
that's one of the reasons we asked for the rationale
is we want to try to have sonme basis for saying
whet her, in fact, this opinion shoul dbe consi dered at
all. Something like that or, you know, bring
sonet hi ng up.

So, that's why we ask for the rational es

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

and -- and we said -- is it -- | said the phil osophy
they were planning to use is not to under -- under --
not to distort -- distort the real uncertainty there

is in this situation.

MR. WALLIS: Are you going to conme up with
a conclusion that says we recomrend this nunber be
used with this range of uncertainty?

MR. ABRAMSON: | -- | -- well, as far as,
| -- I don't know. Are we -- are we -- are we -- is
part of this exerciseto come upw th arecomendation

or isthistoconeupwththeresults? | don't know.

MR, TREGONI NG w'll -- we'll have
resul ts.

MR.  ABRAMSON: W're going to have
resul ts.

MR. TREGONING And the results will be
not one set of nunbers, but one -- one nunber, but --

MR, WALLIS: A big distribution of stuff.

VR. TREGONI NG -- effective
di stributions.

MR WALLIS: Right.

MR. TREGONI NG Yes, for -- for what we're
trying to --

MR. ABRAMSON: Well, | think frankly -- |

mean speaking as a -- like | say as a decision
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anal yst, thisis the job of the decision nakers to do.
It's not our job as -- as analysts to do. | think our
job as anal ysts --

MR WALLIS: Well, | hope you nake a nore
rational e deci sion.

MR. ABRAMSON: | think our job as anal ysts
is to present the results. How the decision -- how
this is weighed into the regul atory deci sion, taking

account of all of the uncertainties and ot her factors,

is -- is -- that is what the stuff that the -- that
the -- ultimately the Conmm ssion needs to do.
MR. TREGONING We have -- in ny mnd, we

have two objecti ves.

MR, ABRAMSON:  Yes.

MR. TREGONING Not only to develop the
results. Devel op thorough docunentati on behind the
results so that the docunentation and the rationale
and t he approach that was used to develop the results
can be used by the decision naker to determ ne how
they want to apply these results.

MR. ABRAMSON: That's right. W want to
give themas stellar a basis for the decision as we
possi bly can.

MR. KRESS: So, you're -- you're final

product is going to be a -- a distribution of
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frequency versus LOCA si ze.

MR TREGONI NG  Versus break size.

MR KRESS: \Versus break size.

MR TREGONI NG One for BWRs and one PVWRs.

MR KRESS: And one for PWR

MR. ABRAMSON: Yes, that's what it'll be.
The range of estimates.

CHAI RVAN SHACK: And it'll be PWR or BWRs
with hydrogen chem stry and BWRs wi thout hydrogen
chem stry?

MR. TREGONING It'Il be just BWRgeneric.

CHAI RVAN SHACK: BVR generi c.
| nt eresting.

MR TREGONI NG Ceneric. W haven't -- we
haven't -- we're not breaking it down -- we're not
breaking the final result down to that |evel of --

CHAI RVAN SHACK: Maybe |I' mgetting ahead,
you know, just thinking about nyself. |If I had this
base case, you know, it seenmed to ne what |'d ask an
expert i s okay, you know, what's the difference likely
to be in crack growmh rate between a 10-i nch pi pe and
a 22-inch pipe, you know? \Wat's the different in
initiation likely to be between a 10-inch pipe and a
22-inch pipe? Those are -- those are questions that

an expert can answer for ne.
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Once he gave ne those answers, | don't
think 1'd ask hi manything nore. 1'd go off and |I'd
do the calculation for the -- the probability that the
pi pe woul d actual ly break.

MR, TREGONI NG But, then you' ve got to --
you' ve got to believe in your -- you' ve got to believe
t hat you' ve got nodels and cal cul ati onal procedures
that can take that basic information and give you a
result that is |l ess uncertain than if you woul d have
asked the experts. The expert --

CHAI RVAN SHACK: Are sone of the experts
-- sone of the experts going to do it nmy way?

MR. SIEBER. You're the ultimte expert.

MR TREGONI NG  Again, each expert did
their owm -- each -- each expert used their own
appr oach. Dd -- did anyone -- did anyone
specifically exercise their nodels considering the
differences in initiation and differences --

CHAI RMAN SHACK: | mean because, you know,
seriously I -- 1 -- you know, | don't know what an
expert does to, you know, sort of decide a difference
in--in break frequency between the 12-i nch pi pe and
the 22-inch pipe. Like |I say, | mean you can ask
experts questions they can answer like is the crack

growh rate going to be any different in a 12-inch?
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You know, that -- that's sonething an expert | think
coul d answer.

MR. TREGONING | don't disagree, but --

CHAI RVAN SHACK:  Ckay.

MR. TREGONING -- you still have to take
that information --

CHAI RVAN SHACK:  Yes.

MR,  TREGONI NG -- and get the final
result and that's -- that's non-trivial. So, we're
asking the experts to make that link for us. | think
when we go through what we've done, it'll becone --
it'll beconme apparent. You may not agree with it, but
it'll beconme apparent. W're -- we're getting into

the details. That's the next part of this. Once we
get after -- once we get through Lee's presentation.

CHAI RMAN SHACK: |Is this a good tine for

a break?

MR, ABRAMSON:. |'ve just got two nore.

MR. TREGONI NG  Two nore?

MR. ABRAMSON: Two nore -- two nore points
to cover.

MR. TREGONING Very quickly. Right?

MR. ABRAMSON:. And we're just about ready
-- finished. GCkay. Just -- just to finish up the
process.
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The next -- after we do our analysis,
we're going to have a wap-up neeting, the panel and
that wll probably be -- probably February or
sonet hi ng.

MR TREGONING At this point --

MR. ABRAMSON: At this point, our -- our
best estimate is that it's probably over in the
February time frane and at that, we're going to
present all the results and the rationales to the
experts. Summary of the results, the rationales to
the experts and the purpose is to get a response to
t hem discussion of this, and so on.

So, you know, does this seem to nake
sense? \at do they think about it and so on and so
forth and they will have an opportunity if they want
to revise any of their individual responses.
Al t hough, ny previous experience is they probably
aren't goingtowant todothis, but | think that this
will -- that is to actually revise their answer, but
they -- they have an opportunity to do it.

But, | think this discussionwll be very
valuable to us in order to be able to judge the -- the
-- the credibility of the whol e process as a whol e and
SO on.

And then finally, we -- we're goi ng to ask
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for final feedback on the process as a whole. How
t hey, you know, how they felt about this? How it
m ght be inproved? Sone -- some good aspects. Sone
things that mght be inproved and so on. Because
they're very nmuch interested in this.

And then finally, the docunentation.

We'll just -- you know, we'll wite a report on this
which wll docunent all of the results in -- in
detail.

MR. TREGONING | think after -- after we
have the wap-up neeting and we' ve got feedback from
t he panel itself, then we'd be ready at that time to
come back and present again in front of this body in
-- in sonme form Probably subcommittee first so that
we can go into nuch nore detail into the results, the
analysis, the final -- the final answers that we're
getting. We'd be ready to do that at that tine.

MR. ABRAMSON: Yes, | think we would -- we
woul d want to certainly have the -- the results of the
wr ap-up neeting before we present because that could
-- that m ght very well change how -- how we' re going
to -- you know, how-- how-- we may very well find it
nodi fyi ng our -- our -- our aggregation and so on.

MR. TREGONI NG But, again, after we get

f eedback and any --
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MR. ABRAMSON: Feedback, yes.

MR,  TREGONI NG -- iteration that's
provi ded by the panel on those initial results, once
that process is conplete, then | --

MR. ABRAMSON: Then we'll be ready.

MR. TREGONING -- think we'll be ready to
come back here --

MR ABRAMSON: That's right. Yes.

MR. TREGONING -- essentially.

MR, ABRAMSON:  Yes.

MR. FORD: And so, isthat -- is that kind
of meeting early next year which presumably going to
be witing a letter in the March/April time frame?

MR. TREGONING | would think it woul d be
in that tine frame.

CHAI RMAN SHACK: Well, you're going to
deliver it to the Conmission in March. Right?

MR TREGONING We're -- we have an SRM

requirenment to deliver it tothe Comm ssion by the end

of March.

CHAI RMAN SHACK: Right.

MR. FORD: It could be February.

MR. TREGONI NG We haven't schedul ed this
nmeeting yet. So, that's why | would -- | would

hesitate to schedule an ACRS neeting at this point
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until we schedule this final neeting first.

MR SNODDERLY: This afternoon we're going
to be briefed by Eileen MKenna of NRR about how
they' re going to respond to t he SECY and when woul d be
an appropriate time for us to wite aletter onthis
process and also the staff's approach to -- for
responding to the SRM So, | would suggest that at
t he end of the day we woul d concl ude where -- when we
want to followup in -- in future action.

MR. FORD: There's no formal |etter being
asked for before spring of next year?

CHAI RVAN  SHACK: Yes, that's correct.
You're in the mddle of the process. So, | nean --

MR. TREGONI NG We're just here for status
reporting today obviously.

CHAI RMAN  SHACK: So, we can begin to
under stand how an expert elicitation works and give
our opi ni ons.

MR.  SNODDERLY: As opposed to having
di stributions dunped on -- on your lapin-- in March.

MR. FORD: So, what is the docunentation?
Is it sonething |i ke a NUREGthat goes out? Is it the
of ficial docunent of the agency?

MR, TREGONI NG | deal ly, yes, we would

like -- the NUREG process can take sone tinme. So,
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we'd like to have something before that, but
eventual ly, it would certainly be a NUREG

MR FORD: | think it would.

MR. TREGONING | don't want to-- | don't
want to sign up for having a NUREG by March.

CHAI RVAN SHACK:  No.

MR.  TREGONI NG But eventually we
certainly would. This mght be a good -- okay.

MR. ABRAMSON: Thi s conpl etes. Thank you.

CHAl RVAN SHACK: Let's take a break then
for 15 mnutes and well, yes, let's be back at ten of
11: 00.

MR TREGONI NG What's -- we're schedul ed
for the norning. What sort of flexibility would the
panel |ike to have with that?

CHAI RVAN SHACK: We don't want to m ss the
-- the ending date. So, people are going to be
bailing out hereinthe afternoon. So, we're goingto
probably hopefully maybe catchup alittle bit of time
somewhere in the next -- either that or it's goingto
conme out of |unch.

MR. TREGONING We're going to get into
t he detail ed technical nature now.

CHAI RVAN SHACK:  Yes.

MR, TREGONI NG So, if we -- if we --
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we'll tend -- | don't think we're going to catch up.

CHAI RVAN SHACK:  Ckay.

MR. TREGONING That would be ny --

CHAI RMAN SHACK: W'l | probably take it
out of |unch.

MR KRESS: Yes, we -- we can shorten
| unch.

CHAl RVAN SHACK: We're going to shorten
lunch. Be ny guess.

MR. TREGONING W're -- we're -- again,
we're -- we're here today and we're -- we're willing
-- we'renore than willing to sit down and go through
as much detail as necessary. That's why we're here.
So, whatever -- whatever's sufficient. Mke sure we
do that. Ckay.

(Wher eupon, at 10:38 a.m a recess until

10: 55 a. m)

CHAI RMAN SHACK: | think we're ready to
start again. Turn ny mke on and nmke sure it's
wor Ki ng.

MR, TREGONI NG So, nowwe're goi ng to get
into some nore technical detail. Again, sone of this
has been presented already in the July, but we're
going to have the chance to gointo it in nore -- in

-- in greater detail.
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So, what 1'mgoing to do nowis tal k about
the issue formulation that the panel went through in
devel opi ng the framework for the whol e exercise. So,
you can get a sense for how that evol ved.

Then 1" mgoing to lay out the conditions
of these base cases that we've touched on. Wy we're
usi ng those, howthey were defined, what they're used
for.

Then Dave Harris is going to get up and
provi de excruci ating detail on how he -- on his one
particul ar approach for calculating this set of
condi tions.

Then after that, I'mgoing to sunmari ze
sone of the results, nmove on to the elicitation
guestions that we're using, and then | ook at status.

We've got a lot of ground to cover. Like
| said earlier, we'll -- there's a lot of detail in
here. W can go into as nuch detail as you'd like.

CHAI RVAN SHACK: |Is a fracture nechanic a
guy who does fracture mechanic's anal yses?

MR. TREGONING |Is a fracture nechanic?
He's sonmething -- it fixes things that are broken.
Ri ght ?

MR. SIEBER. That's Dr. Goodw ench.

MR. TREGONI NG So, slide nine in your --
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in your --

MR. LEITCH  Just -- just the previous
slide there. The --

MR, TREGONI NG  Sure

MR,  LEI TCH: -- operating experience
indicates an arrow into the formal --

MR, TREGONI NG  Yes.

MR,  LEI TCH: -- expert elicitation
process. So, by that | would inply that -- that
operating data, the same set of data is provided to
all the expert elicitation panel or do they have their
own perception of that operating experience?

MR. TREGONING We -- we have operating
experience database for both piping and non-piping
precursor events that has been -- it's not -- it's
been summari zed and -- and in sunmary, the sunmaries
have been given to the experts. The actual database
this has been given thensel ves.

MR LEITCH  Yes.

MR TREGONI NG We've got two different
access dat abases t hat we' ve devel oped, one for piping
and one for non-pi ping. Have precursor events inthem
and that's at the full -- that full availability to
all the experts.

MR LEITCH  Okay.
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MR TREGONI NG Now, | can't guarantee

that all the experts used it.

MR. LEITCH: Yes, they'll be individually
bi ased by --

MR,  TREGONI NG Ri ght . Some are nore
confortabl e using that data at -- at a very | ow | evel
and some were nore confortable just using the sumary
informati on that was provided for the data.

MR. LEITCH Now, mght | al so understand
fromthis figure that operating experi ence may be used
downstream of the process to bias the results. In
other words, there's going to be three different
results com ng out of this.

MR. TREGONI NG  No. No.

VR. LEI TCH: Operating experience,
elicitation, and -- and probabilistic.

MR. TREGONING This -- this flowchart's
not a perfect description, but what -- all it's trying
to convey here is that the formal expert elicitation
we're trying to extrapolate information that we get
fromoperating experience and probabilistic fracture
mechani cs anal yses. Use this process to give us the
answer that we're looking for. This is this break
spectrum of frequenci es.

MR LEITCH So, we shouldn't have --
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MR TREGONING This -- thisother lineis

just to show that we've also tried to provide a |ink

or a bench mark between our probabilistic fracture

nmechani cs and operating experi ence wherever we can.
MR. LEITCH  So, that other line --

MR TREGONING This link is not trivial

al so.

MR LEITCH: Yes.

MR. TREGONING So, it's avery difficult
thing to do.

MR LEITCH: Yes.

MR TREGONING And 'l -- we'll -- we'l]l
show -- you're going to see as we get on how we do
this. So, | didn't -- this is essentially in a
cartoon step our process. | didn't want to go over

this just because --

MR. LEITCH But, simplistically, | could
t hi nk about operating experience and probabilistic
fracture nechanic as feeding into the --

MR TREGONING  Yes, that's what these
arrow says here.

MR. LEITCH -- formal expert --

MR.  TREGONI NG These -- these are
fundanental to this process.

MR. LEITCH Yes. kay.
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MR. TREGONI NG  But, this process takes

this information and extrapol ates it --

MR LEITCH  Ckay.

MR. TREGONING -- as required so that we
can get the answers that we're | ooking for.

MR LEITCH  Ckay.

MR TREGONING  Slide nine, this is --
this is our approach. [|'ve seen this -- |'ve shown
this to you before and I"mgoing to be using it as
i ke an i ndex t hroughout the presentation, but really
-- and Lee's talked a little bit about this. I'm
going to go through nuch greater details.

So, the first thing | want to tal k about
and this -- |1 -- | reported this back in about My of
'02. We -- we conducted in March of '02 a prelimnary
elicitation. |1've got a slide just to refresh your
nmenory as to why we did that and what that found at
the tine.

The next step was sel ecting the panel and
the facilitation team W discussed a lot about this
in the July neeting. So, | didn't have -- | wasn't
pl anning on covering this fully again today.

VWhat | wanted to make sure we did is
| ooked at what the panel, the work the panel has done

first into developing a -- the technical issues, the
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basis for the elicitation. This is constructing the
approach we're wusing and also defining what
significant issues there are that affect LOCA
frequenci es.

Then we'll junp into quantifying these
base case frequencies. Again, these are estinmates
t hat have been devel oped for well-defined conditions
for piping. Needed two estimtes which use standard
PFM anal ysis and two estimtes which use operating
experi ence anal ysi s.

Wiile the estimtes were independent,
these four people worked as a group to devel op
background i nformati on t hat t he whol e subgr oup shared
t oget her. So, while these were individual
cal cul ations, there was a basic set of background
know edge that all the four shared and not only the
four, but that basic set of background informationis
also available to the rest of the expert panel at
| ar ge.

So, this was a subgroup within the full
panel that was conducted and at the June -- we had t he
ki ckof f meeting in February. W had a revi ew neeting
i n June. Between February and June, these four people
worked to get their estimates as closely -- as cl ose

as they could to calculating the set of conditions
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that we defined as a group

W canme back in June. Each person
presented t heir assunpti ons, met hodol ogy, and results.

W want ed to decrease the burden. So, we
didn't ask these people to wite reports, but we did
in the meeting is we had a conmmpn presentation
tenplate so that -- for assunptions. |f you wanted,
you coul d take the sanme slides out of each of the four
nmenbers' presentations, each expert, and see the
di fferent assunptions that peopl e used. You coul d see
the di fferent approaches and then you could see the
different results that people got.

So, we triedtodoit in a systemtic way
so the information was readily transparent and
sunmarized in a way that the rest of the panel could
use and nake their judgnments with respect to it.

CHAI RVAN SHACK: Thi s oper ati ng experi ence
analysis is this one of these enpirical sort of Dto
the Ntype scalings. Is that what they're -- they're
doi ng?

MR. TREGONING They're -- they're using
-- this is howwe've done it inthe -- this is LOCAs
have been done in the past where you |ook for
precursor events and t hen you make assunpti ons for how

t he precursor events translates into the probability
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of -- of the LOCAessentially. So, that's essentially
what that analysis is.

So, we're going to talk about this
generically and then Dave Harris is going to provide
detail ed i nformati on on one speci fic approach and t hen
"' m going to come back and summari ze the results of
all the four different calculations. You'll get a
sense for the variability as well as the absolute
nunbers that we're getting in just these approaches.

W' |l delve into the questions. W'l
talk a little bit about the individual elicitations
and again, the -- the rest of the schedule. This is
essentially where we're at now sonmewhere in here.

So, I'"'m going to use this slide as a
template to show where we're at through the rest of
t he presentation.

MR. FORD: Just to nake sure | understand.

MR, TREGONI NG  Sure

MR. FORD: This -- this is starting to
make sense now.

When the -- the -- the PFM anal yses and
t hat woul d be people |ike Dave, Pete Ricardella, and
so on --

MR TREGONI NG  Yes.

MR. FORD: -- and they will take the five
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base cases, the three PV\R and the two BWR cases and
they will chunk through the fracture nechanics
anal ysi s.

MR. TREGONING This is correct.

MR. FORD: And then there wll be a
separ at e subset of people like |l assunme Karen Gott and
sonebody else wll do the operating experience
anal ysi s?

MR. TREGONI NG There were two different
people that did the operating experience anal ysis.

MR. FORD: Right. And then they -- and
then they all get together with the whol e group of 12
peopl e and say hey, guys, this is what | did.

MR. TREGONI NG We had a two-day neeting.
One day -- one day of the nmeeting was essentially just
t he presentations fromeach of the four panel nenbers
and then -- each of these four nmenmbers. The other
thing as a group, we deci ded based on these initial
presentations hey, we'd Iike you to go back and | ook
at sone ot her things.

For instance, one of the issues that cane
out of -- our of your work, Dave, is that you had done
some cal cul ati ons w thout considering the affect of
mat erial aging on the basic strength and toughness

properties.
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MR FORD: Right.

MR,  TREGONI NG Vell, we got sone
information fromthe panel that said go back and --
and run your cal cul ati ons agai n, but apply degradati on
factors fromthe strength and toughness situations.
See how that effects the results.

So, we di d a nunber of sensitivity studies
and t hose sensitivity studi es were defined by t he mai |
panel thenselves. They don't necessarily make up the
base cases, but they could be used by the experts to
determ ne when they make their relative assessnents
how i nportant those variabl es are.

MR. FORD: So -- so, unlike the inpression
| got from the description of this elicitation
process, there was sone internal review-- self-review
process going on. For instance --

MR, TREGONI NG  Yes.

MR. FORD: -- when you did your anal ysis,
t hen sonme -- coul d come back and say that's conpletely
wrong. Go back and redo it.

MR. TREGONI NG W had that as a group and
then the other thing at the individual elicitations,
the very first question we asked each expert was how
-- we asked sone specific questions about the base

case cal culations. Howwell do you think we did as a
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group? Did you think some certain set of results was
nore accurate than another set of results? Do you
think thevariability that we're seeingintheresults
is consistent with the uncertainty that we m ght
expect or is it due to the fact that sonmebody's
nodel's wong or -- or the probl emsonebody anal yzed
is wong?

So, we asked -- not only did we get
f eedback with the group, but we asked each i ndi vi dual
expert at the beginning of their elicitation specific
i nsi ghts and opi ni ons about this base casing -- base
case process that we went through

MR. FORD: Now, | made the sonewhat socky
conment earlier on about the fact that there was a --
a predom nance of nechani cal engineers --

MR, TREGONI NG  Yes.

MR.  FORD: -- on -- on your panel.
Calibrate me in the case, for instance, for the BWR
pi pi ng.

MR TREGONI NG  Yes.

MR. FORD: | only need for -- both the
feedwater and for the stainless steel piping. The
synergi stic effects go on -- take i nto account changes
in the water chemstry or the material or the

fabricati on sequences.
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TREGONI NG Yes.

MR
MR. FORD: In your group neetings --

MR, TREGONI NG  Yes.

MR.  FORD: -- were there synergistic
effects taken into account? A pure nmechani cal
engi neer may not have understood exi sted.

MR. TREGONING And | want to --

MR FORD: Well, for instance --

MR. TREGONING | just want to be clear |
understand what you're -- | understand the question
you're asking before | attenpt to --

MR. FORD: Well, for instance, in the --
maybe this was going to come out in your -- in your
talk, but in the probabilistic fracture nechanics
assessnent of the LOCA probabilities for BWR pi ping --

MR, TREGONI NG  Yes.

MR,  FORD: -- was the fact that the
conductivity woul d have a di stri buti on anongst all the
-- was there a feed? Was that fed intoit? Into the
anal ysi s?

MR, TREGONI NG Do you want a comment
specifically on PRAI SE? | mean you -- that's a
variabl e input to PRAISE essentially.

MR. HARRIS: That's a variable input to

PRAI SE and we just fixed that at sone representative
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nunber and didn't consider that.

MR FORD: Ckay. So, the fact that the
cool ant conductivity has changed over the years
markedly or by alnobst a -- an order of magnitude,
woul d not be represented by these anal yses?

MR. TREGONI NG It woul dn't necessarily be
represented by the base case frequency cal cul ati ons.
Not -- that is true and then what the expert woul d be
asked to do would say okay, given this change in
conductivity, howwoul d that potentiallyinarelative
sense affect how those nunbers shoul d behave.

MR FORD: And ny -- and ny question is
was that question asked?

MR. TREGONI NG Not specifically. Ve
didn't for the sinple reason that that's a very
speci fic question.

MR, FORD: Yes.

MR, TREGONI NG If we | ooked at every
vari abl e that was i nportant and you did, we'll | ook at
-- | have lists of all the variables that we as a
panel said that -- that are inportant.

MR. FORD: But, it affects your reality in
-- by -- by two orders of nmagnitude.

MR. TREGONING COkay. | would agreeit's

an inmportant consideration. W left that -- we |eft
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each expert to raise the i ssues that they thought were
nost inportant and to address those issues.

MR FORD: Ckay.

MR. TREGONI NG So, we didn't specifically
say what is the effect of a change in conductivity.
W said what are sone issues that woul d affect these
cal cul ati ons.

MR FORD: Ckay.

MR. TREGONI NG And what's the magnitude
of the affect of the change. Each expert brought
their own -- everyone has their own drum that they
beat of things that they think are inportant.

MR FORD: Yes. Yes.

MR. TREGONING We were trying to get a
sanple of what other things people think are
i mportant.

MR. FORD: kay.

MR. TREGONING A |l ot of people that had
nor e knowl edge of operati ng experi ence sai d, you know,
the | oads that were applied in that analysis, | think
that they're not realistic of this --

MR, FORD: Ckay. Ckay.

MR. TREGONING -- of -- of this system
and here's why and | think if you had realistic | oads,

here woul d be the affect on your results.
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So, there's a lot of variables --
MR FORD: That's true.
MR. TREGONING -- that cone into play

that affect the final results of which that's one of

t hem

If we ask very specific questions like
that, we would -- we'd never get there. W'd-- we'd
never be able to get to the answers that we -- that

we're trying to obtain.

MR FORD: Ckay.

MR. TREGONING As it is, the questions
that we asked -- |i ke Lee said, we took all of the day
of intense face-to-face interrogation to get the
answers essentially and this was after agai n, headi ng
into this neeting even, each expert woul d have spent
-- | think the average was two weeks to a nonth of
preparation time and even devel oping their answers.

MR, FORD: kay. Ckay.

MR. TREGON NG And that varied wth

experts.

MR. FORD: kay. Good.

MR. TREGONING | think --

CHAl RVAN SHACK: But, even in the 1980s
vintage BWR, | sort of surprised you wouldn't use a
di stribution of conductivities. | mean in 1980, you
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know, plants ran over a pretty w de range of --

MR. TREGONI NG Ri ght.

CHAI RVAN SHACK: Probably a hell of a lot
wider in 1980 than it is today.

MR TREGONING Right. Right.

CHAl RVAN SHACK: | nean

MR FORD: .1 to .2.

MR. TREGONING Right. Right. No, that's
-- that's -- there's no doubt about that and again,
this -- this is one of the reasons, you know, all the
nodel s that we have each nodel has strengths and
weaknesses. We have no one nodel. W're trying to
devel op a nodel potentially that -- but, I woul d argue
there's no one nodel that can adequately assess all
these different variables. If there were, that's what
we woul d have used for this exercise.

But, because we don't have that, we're
telling here the people -- we're bringing the people
t oget her that have | ooked and -- and asked t hese ki nd
of problens. Bring whatever nodel you have. G ve us

t he answer that you have and |i ke Lee said, we're --

what we're counting on here is that there will be N
heads are better than one. That -- that the fact that
we've got 12 different experts of -- with -- wth

di fferent rangi ng expertise and material expertiseis
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i mportant, but it's only one facet.

CHAI RMAN SHACK:  Sure.

MR. TREGONI NG Wi ch is why, you know, we
don't have 12 material experts. W |ooked for people
when we sel ected the panel that were broad and had
expertise. So, a lot of the "nmechanical engineers”
t hat we have know sonet hi ng about materials. Mybe
not tothe level of detail of sonebody |i ke Karen Gott
woul d, but they certainly have expertiseinthat area.

Peopl e | i ke SamRanganat h who' s certainly
famliar with |GSCC cracking. People like Gary
W kowski who have dealt with PWSCC nodeling in the
past and -- and people |like Pete Ricardella. They're
nmechani cal engi neers first, but they have been wor ki ng
in the area | ong enough that they at | east are aware
of and have an appreciation of material issues that
are out there.

MR. FORD: kay.

MR. TREGONI NG Okay. | nobve on. Thisis
just to refresh your menory of -- | -- | discussed
this in great detail My of '92. This was a
prelimnary elicitation that we conducted. W also
think this was inportant.

Thi s was done in a very qui ck manner. W

did this over about a nonth. W did it solely
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internally using only NRC experts.

Way did we do this? Well, there were two
reasons. One, we were doing a feasibility study at
the time to even ook at the feasibility of -- of
attenpting this 10 CFR 50. 46 exercise and we needed
some qui ck nunbers. So, that was one reason. For
expedi ency purposes.

But, the nore inportant reason is we
wanted to i dentify beforehand i ssues, technical areas
of expertise we were going to need to cover in the
formal pattern, and tal k about devel opi ng possible
framewor ks and structures, and also try to identify
strengt hs and weaknesses that we needed to address in
the formal elicitation

So, this exercise we've used to shape
quite significantly what we're doing in the fornmal
elicitation. There were a lot of internal |essons
| earned that we got out of this prelimnary exercise.

We also identified sone technical issues
for consideration. So, that when -- when the expert
panel for this exercise did brainstormng, we were
able to have technical 1issues that at |[east
internally, we tal ked about they were raised in case
-- again so that things weren't left. Things weren't

forgotten.
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Again, we didget results out this earlier
exercise. Again, it was a nuch nore -- it was a nuch
qui cker exercise. It didn't nearly have the quality
assurances hopefully we're going to have in this, but
we were predicting about a nodest increase based on
this for LOCA frequenci es over what we' ve been using
for 5750.

And at the tine | presented it, | think I
got -- sone people in the panel here said well, that
sounds about right and other people maybe it didn't
sound about right. So, |I -- I think we need to expect
that. W had even -- it was apparent at the tine that
we had opinions within this group as to what we maybe
shoul d have found. So, have their own gut instincts
as to what these nunbers shoul d be.

So, I -- 1 just wanted to refresh your
menory because that is aninportant facet of this that
we're not really focusing on, but we've used it to
guide us at least initially in howwe chose the panel
and selected -- at |east developed sone initial
framewor ks and nade sure that we had full coverage of
t he technical issue.

Once we had the panel sel ected, however,
and we started down the process, we didn't want to

bias them with this earlier elicitation. So, the
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results of thiselicitationwere not di scussed at all.
Even t he nechanics of the elicitation weren't di scuss
to the formal panel. W wanted this panel to devel op

their own internally consistent set of estimates.

So, the next part I"'mgoingtogointois
a |l ook at how the panel -- how they broke down and
defined technical issues. This will get into sone of
t he brainstorm ng that was done in February and | ead
us up to the devel opnent of these -- of these base
case conditions.

So, first, we had to define our scope
within the elicitation, what we were going to try to
do specifically and address and -- and how we were
going to start to break this probl em down.

As Lee inplied, what we'retryingtodois
break the -- break the global problem what are the
LOCA frequencies for generic PWRs and BWRs into as
fine a deconposition as possible yet still make that
deconposi ti on nmanagenent. So, we're not breaking it
down on an atom c | evel per se. W'retrying to break
it down on a level that we can get at as a panel at a
whol e.

So, that's what we're trying to do and

what |' mgoing to be di scussing inthese next upcom ng
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sl i des.

So, obviously, the first thingthat we had
to do we had to define what -- what a LOCA was to make
sure we al |l had consi stent under st andi ng and we had to
defi ne how we wanted to break down or how we wanted to
devel op a LOCA and we sai d we ought to base it on fl ow
rate.

Flowrate's what's been used historically
and it's inportant because it determ nes what
mtigating system you need for response. The flow
rate at | east for our panel seened |like a natural way
to -- natural way to distinguish these LOCAs.

However, we didn't have any thermal-
hydraul i c people on the code. So, we did have to
devel op generic correl ations between effective break
size and flowrate. So, that was sone ot her techni cal
background work that we did in a generic sense that
was provided to the panel.

So, even though our definition --

MR, VALLIS: Well, I"'msure | said this
before, but the gallon -- gallons are a | ousy neasure
of flow Isit agalloninthe reactor or agallonin
t he bucket outside? The densities are very, very
di fferent.

MR. TREGONING Right. This is effective
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makeup capacity.

MR WALLI'S: That's at nospheric conditions
or what ?

MR. TREGONI NG At at nosphere conditions.
Yes.

So, that -- you're -- you're right. W
had to be very careful of how we defined --

MR WALLIS: | wish you just wouldn't use
it because then someone el se m ght m sunderstand it
and use it under reactor conditions and --

MR. TREGONING Well, we needed a -- |
agree, but we needed a -- we -- we needed a cursory
way at | east to develop correl ations.

MR WALLIS: Yes, | understand that.

MR. TREGONING And | -- | realize these
-- these break -- these thresholds have been used
historically and they vary from plant to plant and
they're not -- you know, they're not accurate in any
sense, but we --

MR. WALLIS: Yes, that's okay. W can --
we can nove on. Let's nove on

MR. TREGONI NG -- we've retainedthemfor
consi stency as nmuch as anything el se.

So, the flow rates we have -- as G aham

menti oned, three of these are historical |evels.
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They' ve been used in 1150 and ot her exercise as well
as -- and we maintain themfor consistency as nuch as
anything. These are historically howwe define smal |,
medi um and | arge break. The new thing that we've
done here is we added three I'I| call themother | arge
break categories, LB a, b, and c.

LBc is effectively equival ent to doubl e-
ended guillotine break of the largest pipes in the
plant. So, that's -- that's effectively an LB ¢ and
what we wanted to do here we're -- and this is an
i mportant point, we'reinterestedin absol ute nunbers.

Absol ute nunbers are inportant, but as
inmportant and in ny mnd even nore inportant are
rel ative di fferences between t hese vari ous LOCA si zes.

So, | woul d argue we're goi ng to have the
greatest uncertainty inthe absol ute LOCAfrequenci es,
but as -- as Lee showed with sonme of his census
questions, if youlook for relative differences, those
guestions are easier to answer. So, if we were off by
even an order of magnitude let's say in this nunber,
| woul d not be surprised.

However, | would expect to be within an
order of magnitude if | conpare this -- this absolute
value or this frequency to that frequency and those

relative differences are going to be inportant and
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when we get to the end of the day, what's the deci sion
maker going to use. | think understanding these
relative trends are going to be as i nportant as the --
or possibly nore inportant as the absol ute nunbers we
cone out of this exercise wth.

Okay. Again, we did this crude
correlation and the other thing we've asked each
person to evaluate three tinme periods within this
exerci se, current and by current we' ve defined that as
an industry average of about 25 years of operation.

MR WALLIS: |I'm sorry. |"m still not
sure. |s Category 1 all breaks over 100 or between
100 and 15007?

MR. TREGONING Geater than. These are
-- these are --

MR. WALLIS: Al over 100. All the way up
toa mllion?

MR.  TREGONI NG All the way up to a

mllion.

MR WALLIS: kay.

MR. TREGONING  So, by definition, this
nunber will always be -- these nunbers will always
decr ease.

MR. WALLIS: Doesn't nmade sense though.

MR TREGONI NG  \Wy?
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MR. WALLIS: Well, it's acunul ative then.

It's no longer a small break if it means cunul ative
breaks all above 100.

MR. TREGONING You're -- right. You're

right. | ought to be -- these aren't the exact
definitions we use. Normally, small break is a-- is
a 100 to 1500. So, you're right. This is a

cumul ati ve.

MR WALLIS: So, what -- it's cunmul ati ve.
Ckay.

MR. TREGONING It's cumul ative.

MR WALLIS: Ckay.

MR. TREGONING Right. But, what nost of
t he experts have said is what you expect that as you
goupinflowrate size, the -- at the lower flowrate
size, the small er di aneter things dom nate -- dom nate
the I arger things and you have to go up in flowrate
size before you start to uncover the effects of
failure in -- in larger dianeter systens.

We asked them about three tinme periods.
Agai n, current which is where we are today and agai n,
that's roughly at about 25 years of average operation
and we asked t hem about end of design which is about
40 years of operation and then take us to the end of

life extension.
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So, this -- these questions are to ask --
ask them to make an assessnent of what the LOCA
frequenci es are today. Then project those in the
future another 15 years. \Wat you think -- what --
what are the trends that you see developing in this
area and then finally really put on your Nostradanus
hat and go out another 35 years and | ook for issues.

Qovi ously, and agai n, there's the question
of how we're going to use this. Qoviously, this
information isn't -- isn't going to be used for an
guantitative regul atory deci si ons.

What we're trying to get out of hereis a
sense fromwhere peopl e think we're goi ng and sone of
t he i nportant i ssues that we have to be wary of inthe
future.

So, this -- this sense for where we're
going in the shorter term is really of greater
inmportant. This we're really looking for ideas in
t opi cal areas. Thi ngs that people think could be
important in the future. Again, we need to -- we need
to | ook out for.

|*ve showed this before, but I -- | think
it's -- it's good to show this pictorial issue
structure. This is how the panel decided to break

these issues down and -- and this -- this is the
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| evel, Dr. Ford, at which we have deconposed the
problem Ckay. So, this |evel.

It's not quite to the I evel that you were
tal ki ng about. It's -- it's at l|least one or two
| evel s higher than that, but this is what we're
finally looking for. These LOCA contributions.

First thing we did was break theminto
passive and active system LOCAs. The expert
elicitation's only dealing with passive systemLOCAs.
These are things |ike failures of val ves, failures of
seals. Things like that.

This will be part of the final answer, but
this will be based totally on service history at this
point. Not any sort of -- it won't be nodified at all
by any of the information that comes out of the --

MR. WALLIS: So, is DC Sunmer a pi ping or
non- pi pi ng?

MR. TREGONI NG  Pi pi ng.

MR, WALLI S It's a conponent. It's a
nozzle and a weld and a -- it's still a piping. So,
anything that is not -- anything that's sort of a

pi ece of a pipe or anything before it gets into a
vessel including the nozzle and everything is a pipe.
MR. TREGONING Well, I'Il tell you howwe

-- we broke. You're getting into a good question and
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"1l -- I"mgoing to address it here in a second.

Passi ve system LOCAs we -- we split into
pi ping and non-piping contributions. We defined
piping in the same sense that the ASME code does,
anything up to and including the safe end. So, we
included the safe ends welds in our definition of
pi pi ng.

But, where it starts totransitioninto a
nozzle let's say, that's not considered piping.
That's back in the non-piping regine.

So, we consider all of the sources. W
just classifiedit and just determ ned what bi n we put
themin. Ckay.

So, piping -- again, we split theminto
pi pi ng/ non-pi ping and then we further -- further
differentiated between plant piping systens which
coul d cause a LOCA. So, these are essentially -- in
a crude sense, these are effectively all your class
one systens.

And in non-piping, we talked about
conmponents that could fail, that could | ead to a LOCA
again. These are -- these are all things that are
within -- that make up the prinmary pressure boundary
for the nost part.

So, once we identified the systens, we
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said as a group, you know, if | |ook at any piping
systemand | have to determ ne whether it's going to
fail or not, there's roughly five categories and we
call themvariable categories of information that |
need to know to know how suscepti ble something is to
failure. Ckay.

So, we split these into five categories.
Geonetry, what's the size of the pipe, what's the
| ayout of the pipe, what's the support of the pipe,
how many wel ds are in the pi pe, how many el bows, what
was -- what was t he manuf act uri ng process of the pi pe,
t hose sorts of things.

Materials, what's the pipe made of. I
said manufacturing. I think we actually grouped
manuf acturing within the materials. Wre the welds
field welds, were they shop welds, is it a weld that
| expect a lot of repairs rates. These types of
things were within the material designation

Loading history, what's -- what's the
typical loading or operating environnment for the
pl ant, what sorts of transient should | expect.

MR, SIEBER:. Wbuld that include fatigue
cycl es?

MR. TREGONI NG Ch, yes.

MR. SIEBER. Ckay.
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MR  TREGONI NG Aging or degradation

mechani sms. Again, that this point we're not |inking
geonetry materials. W're -- we're just -- this is
brai nstormng. W' re saying these are all the aging
degradati on nechanisnms that we've seen or that we
possi bly could see. W tried to be very generic when
we devel oped this list of variables.

And then finally, mtigation and
mai nt enance. These are the things that you do
obviously to prevent failures.

So, we defined these five variable
categories and we said specific -- for any given
system specific conbinations of these will determ ne
if you're likely to have a LOCA or not.

MR. FORD: Now, in answer to the question
t hat Tom asked - -

MR, TREGONI NG  Yes.

MR. FORD: -- he said that -- | root from
all this is just going to be a generic for BWRs --

MR, TREGONI NG  Yes.

MR. FORD: -- frequency of LOCAs versus
break size.

MR, TREGONI NG  Yes.

MR, FORD: But, what you're showing is

that you're calculations are going down to a rmuch

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

158

smal | er subset.
MR. TREGONING Potentially.
FORD: Potentially.

TREGONI NG Yes.

2 3 3

FORD: So, this is where you're going
to go within three years. By March of next year,
you'll just have for BWR piping generic -- under
normal water chem stry conditions generic.

MR TREGONI NG  Now - -

MR FORD: For -- for one of the five
subset s.

MR. TREGONING Right. Right. Not quite.
Not quite. What we did -- thisis -- thisis just how
we deconposed the probl em

MR. FORD: kay.

MR. TREGONI NG Ckay. W deconposed the
probleminthis way. Inthe elicitation, we devel oped
t wo approaches to gettingthis -- well, actually, this
answer. W have what we call a top down approach and
a bottom up approach. Right.

MR, FORD: Yes.

MR. TREGONI NG The t op down says you | ook
at these things froma very global level. Right. And
based on operating data of let's say systens that are

known -- that we've seen a | ot of precursors in, these
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are systens that |I'mworried about.
So, we have an approach that the --
because each expert has a different way they want to

tackle it. Sonme experts wanted to use this type of

approach. Oh, I"'mvery famliar. 1've got a good
handl e on the operating experience. If there's a
LOCA, | have a sense for what systemyou're going to

see that LOCA in. Here's why.

So, we have the questions devel oped two
ways. One way to allowthemto address this question
usi ng that approach. The other ways a bottom up
approach where we essentially -- when we break things
down to this level, we ask the experts find the
conbi nati ons of variables in each of these boxes that
nost |ike |ead to a LOCA. List your nost significant
ones and then build your LOCAs fromthe ground up. Do
this for each piping system

MR. FORD: Right.

MR. TREGONI NG And essentially summed
them up so you can get the total contribution to a
pi ping LOCA. So, we allowed the experts to do that
approach as wel | .

I n sone ways, this approach is harder in
t he sense that you have nore t hings that you' ve got to

build up fromthe bottom But, in sone ways, your
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rationale is easier in doing it that way because --
because you can click -- you can -- you can nake it
clear in your m nd what things you think are i nportant
and it's interesting because the -- and the materi al
scientists in the group tended to want to do it this
way and | think if | would predict, that would
probably be how you would grasp it.

We had people that -- the PRA type of
peopl e that are confortabl e | ooking at data that they
said no, | could never do that. This is the only way
if you ask me this question that | could get at that.

MR SIEBER  They're commodity fol ks.

MR. TREGONING Yes, they're big picture

folks | like to say. They're big picture folks.
MR. LEITCH | would think one of those
five bl ocks woul d be fluid operating conditions. |Is

that inplied in one of those?

MR. SIEBER. Well --

MR. FORD: | guess not. That cones under
mtigation | think.

MR. TREGONING If there was any -- yes
if people do things like -- like for thermal fatigue,
i f they do sone special start-up processes to mnim ze
thermal fatigue, that would be in this box. Is that

what you're tal king about or --
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MR. LEI TCH: No, I'm talking about
different --

MR SIEBER  Chemi stry.

MR. LEITCH -- different tenperatures.

MR SIEBER  Hydrogen water chem stry.

CHAI RVAN SHACK: Conditions --

MR. TREGONI NG Yes, that -- that -- that
either fell within this or -- or this category. W

didn't have a specific category for operating
envi ronnent per se. The nom nal tenperatures for al
t hese things and pressures were roughly constant.

But, what we did is things that -- things
that had an affect |ike the environment, we tried to
pick it up into either materials or agent.

So, you're right. W could have defi ned
a separate box for operating environnent. The panel
itself was just happy with five boxes. There's
nothing necessarily wunique about this way of
deconmposing. It was just the way the panel -- they
t hought that they included all the technical issues
with only these five different boxes.

We di d essentially the same thing for non-
pi ping, but what we did is, you know, pipes are

general ly pipes. There's a lot of commonality in
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behavior. W were -- we were much nore prescriptive
i nthat we broke things down i nto conponents. Because
t hese conponents would tend to have different ways
that they would fail. W | ooked at punps, steam
generators, pressure vessel, pressurizers and val ues.

Now, this is obviously for PWRS. You
don't have pressurizers and steamgenerators, they're
not a concern for BWRs because they're not -- not in
the primary side essentially.

CHAI RVAN SHACK: And t he manway i s part of
t he st eam generator.

MR, TREGONI NG Manways part -- right.
And wi t hi n each of these conponents, we broke down t he
failure mechanisns withinthese fivelevels also. So,
we had the same variable categories. | just don't
show that |evel of description. You'll see a table
here to show you a little bit of what we did.

| think I --

MR LEITCH Can | assunme to the active
systens they' re not considered by elicitati on because
t here's enough service history and data that you can
-- that you can derive the frequenci es based on the
data. |Is that --

MR.  TREGONI NG That -- the -- the

assunption that we're making is that that is indeed
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the case and that also that the data is not varying
essentially with time. So, that we can use the past
date to predict into the future. That's a common
assunption of course, but -- but we're explicitly
going to be maeking that sanme assunption

MR LEITCH And will that be based on --
will you -- will you take a |l ook at that for 2540 in
60 years or is that just going to be linearly
ext rapol at ed?

MR, TREGONI NG Vell, this wll be --
again, this active systemconponent is only going to
be for the current LOCA frequencies. | don't think
we've -- we necessarily want to project them The
only way we could project them likely would be
assum ng consi stency. So, | don't knowthat it would
benefit us much by doing that.

MR. SIEBER. Have you nmade any attenpt to
identify or specul ate about phenonenon that we have
not yet seen in service. For exanple, if you would
junp back four or five years, you would probably not
have included sonething |ike the Davis-Besse head.

MR. TREGONING That's right.

MR. SI EBER  On t he ot her hand you know - -
MR. TREGONI NG O maybe not PWSCC ei t her.
MR

SIEBER: Right. So, is --
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MR. TREGONING Not if you ask a materials

per son.

MR. S| EBER: -- is there sonething in
there that says |'m not exactly sure what a future
mechani sm would be, but I'm going to put in a
frequency all owance because maybe there's one out
there that | don't know about.

MR. TREGONING Wthinaging-- withinall
t hese categories, we had a catch-all category and with
agi ng nechani sms -- | shoul d have brought that one and
| coul d. | only brought -- 1| -- 1 brought one of

t hese tabl es that we devel oped because | didn't want

to go through all five. | brought the |oading one.
But, again, | think this information could easily --
it's been made available | think, but I -- | can make

this information avail abl e.

For agi ng nechani snms, we had t he cat ch-al |
whi ch were future mechani sns.

MR. SIEBER. Ckay.

MR. TREGONING So, if there was anything
t hat possi bl y peopl e hadn't even consi dered withinthe
list that we developed, we gave them a way to
essentially fudge their results a little bit. Say
okay - -

MR. SIEBER  And so, you -- it would be
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t he experts optionto say |'mgoingtothrowa certain
percent age of the frequency into that bin --

MR, TREGONI NG  Yes.

MR SIEBER. -- because | really don't
know.

MR. TREGONI NG And we saw -- what we've
seen to date i s when you | ook at the responses -- when
we started asking questions out to 60 years, quite
rationally a | ot of experts --

MR SIEBER That would a fool --

MR TREGONING -- that -- that was --
that was a top -- that -- that was an area that had a
| arger percentage contribution than it ever did back
at 25 or 40 years.

So, when we ask people to project out into
the -- into the very far future which is essentially
at 60 years or greater than our average operating
experience now - -

MR. SIEBER Right.

MR. TREGONI NG -- peoplereflected their
uncertainty in the fact that there's probably
sonmething else that's going to conme up that | can't
foresee. | thinkit's goingtobeinportant. | can't
define it any better than that, but | think

something's going to be out there. So, we allowed
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people to be that vague.

MR. SIEBER 1t's not clear to ne that you
had wanted in the -- in the fringes of the
di stribution. | think you'd want to shift the
distribution to take that into account.

MR. TREGONING But, it's not -- again,
when you get out to 60 years, |I'msaying it's not in
the fringes anynore.

MR. SIEBER.  kay.

MR. TREGONI NG For certain -- not every
expert did that, but certain experts certainly had a
| arge percentage contribution there. The defined
failure mechani sns.

MR. SIEBER. Were | your expert, | woul d.
You know the old saying. |If ignorance is bliss, why
aren't we happier.

MR.  FORD: But, as you look into the
future though, the -- this new program the proactive
mat eri al s degradati on assessnent.

MR, TREGONI NG  Yes.

MR. FORD: The output fromthat program
will, in fact, lead into this. So, this will be a
living docunent. It'll be a living devel opnment.

MR. TREGONING Well, what we said with

the LOCA frequencies and -- and it's -- it's
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consistent with the SRM guidance that we need to
continually reeval uate what we're doing.

MR. FORD: Right.

MR. TREGONING We're not -- thisisn't an
exercise that we're doing this one tine and we're
going to say oh, this good out to the end of |icense
ext ensi on.

MR FORD: Yes. Yes.

MR.  TREGONI NG W're going to be
continually | ooking at the evolution of precursors
t hat may underm ne the basis of this assessnment. You
know, people are very good at projecting current
t hi ngs they know about what the future affect of them
m ght be. People are obviously nmuch worse in trying
t o postul ate what sone of these future things are that
t hey haven't seen yet. So, that's a -- that's a
harder -- a harder thing to do.

MR. FORD: kay.

MR,  TREGONI NG Again, | think 1've
covered this. W essentially brainstormwhat these
vari abl es categories are and -- and t he panel defi ned
it as five different ones. They al so determ ned as in
the flowchart that these categories are a functi on of
t he specific piping systemthat you' re | ooki ng at and

then the panel went in to devel op applicable inputs
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wi thin each variable category and |I'm going to show

you one here in a mnute.

Then what we did is -- and I"'mgoing to
show a -- a summary table. W went in and | ooked at
PWR and BWR systens. Identified where the LOCA

sensitive piping systenms were and then we | ooked at
the -- at these individual categories and variabl es
that we had devel oped and started picking out okay,
for this systemand this environment, these are the
materi al s, geonetries, | oadi ng, degradati on nechani snms
that are applicable. So, we developed -- we
essentially screened these -- these brainstormtabl es
that we had developed for these single variable
cat egori es.

And that's the other reason -- that's the
ot her point where the operating -- the actual history
or the operating environnment of that systemcane into
pl ay when we reconbi ned these vari abl es.

And again, part of that was when we did
this we wanted to nmake sure even though we're
devel opi ng generic estimates, we wanted to sanpl e t he
range of plant variability that -- that people know
about out there. Not just in terns of environnent,
but in terns of design, materials, things |ike that.

And fromt hese, we devel oped naster tabl es
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for BWR and PWR plants. These master tables were
again -- this was another piece of the background
informati on that was provided to the panel.

So, here | just show one and | show the
| oadi ng category here. So, this was -- this was a
table that we developed for the |oading history
category. So, these are all different types of | oads
whi ch could affect or lead to LOCAs potentially.

So, again, we devel oped a table for each
of those five boxes that | showed there. W devel oped
one for materials, one for degradati on mechani sns, one
for geonetries, and -- and one for maintenance and
mtigation. So, | don't know that we want to go
t hrough this, but what you -- the way we -- we broke
it down is we tal ked about main or primary types of
| oading and then we tried to -- to further define
wi t hi n subcat egories different types of | oadi ngs that
fell under that.

So, when you tal k about thermal | oading
for instance, there's a nunber of different types of
t hermal | oadi ngs that can occur. Each of those types
of thermal |oading potentially has a different
inplication in terms of its severity leading to a
LOCA.

So, wetriedto bevery -- very definitive
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and very clear about what were the types of things
that could lead to a LOCA and -- and again, we also
tried to be as -- as inclusive as we coul d as a group.

We -- does anyone care to go over this in
anynore detail or keep going or --

MR SIEBER Yes. Keep going.

MR. TREGONI NG Keep going. Gkay. So,
here's an exanple and | know you can't read this and
| apol ogi ze for this, but this is an exanpl e of one of
the master tables that was put together for BWR LOCA
sensitive piping.

So, what you see here this is the piping
systemin this colum. These are the materials which
are applicable. These are the piping sizes that you
have. Safe-inmaterials, weld materials, significant
degradati on nmechani sns, significant types of | oads,
and typical maintenance and mitigation procedures.

So, this is for -- this is for BWRs.
There was a separate done for -- for PARs and -- and
t hese tables can be also provided to the panel if
there's interest.

And agai n, these nmaster tabl es are what we
sent the experts hone with and they devel oped their
elicitations questions. |f they were concerned with

let's say RHR failures, they at | east had sone sense
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of the types of -- the types of variables that were
i mportant within RHR

MR. LEITCH: \What does REM nean in the
ri ght-hand col um? Litigations, maintenance systens.
It says REM

MR. TREGONI NG Yes, these were remaini ng
-- we -- what we essentially said we -- we didn't
differ -- we had developed a whole table of
mai nt enance and mtigation procedures. For the BWRs,
we didn't necessarily identify any particular
mai nt enance or mtigation procedures which were a
function of a particular system So, it's essentially
that everythingremaininginthat tableis applicable.

So, you know, depending -- and again,
they're also a function of the degradati on nmechani sm
that you're looking for. So, if you' ve changed your
wat er chem stry, obviously, that's inportant for | GSCC
t ype of phenonena. So, the water chem stry and i ssues
i ke that were actual ly considered within mtigation.

|"ve got -- | don't knowif you -- we have
-- we have very detail ed neeting m nute notes fromthe
ki ck-of f neeting that | knowyou summari zed. That had
-- because these tables againwe -- they're -- they're
heavily acronynmed. | think within the context of that

docunent, they're nuch easier to review and 1've
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provi ded that docunent to -- to the ACRS. It's been

summari zed. | don't knowif it's included this | eve
of detail or not, but we can certainly -- can
certainly make t hat docunent availableif that's -- if

that's of interest.

MR. FORD: | would be very interested.

MR. TREGONING Ckay. | don't see any
reason why we can't. Again the confidentiality would
be the only potential issue. So, we may have to go
t hrough and scrub wherever there's names in the
docunent. That would be | think the only thing we
woul d need to do.

MR WALLIS: Well, you've got all these
different materials. Does that nean there are
different materials in the same plant or different
pl ants have different materials or --

MR. TREGONI NG Usually, different plants
have different materials.

MR.  WALLI S: So, you'd have to know
sonmet hi ng about where these naterials are in which
plants and all that. You need nore detail than is
gi ven here.

MR. TREGONING This is correct. Thisis
correct and we tal ked about that -- again, at |east

for the -- for the -- it's nore of an issue for the
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PWRs than the BWRs in that, but the -- the BWRs, of

course, we had a --

MR. SIEBER The frequenci es you' re goi ng
derive though are going to be used in the generic
sense by plant class. It says specific know edge of
i ndi vidual materials inagivenplant i s not necessary
for the 50. 46.

MR TREGONI NG  Not --

MR, SIEBER. It's not to wite rule.

MR. TREGCONING Right. Certainly that's
right.

One of the things we tried to stress that
we are devel opi ng generic estimtes. However, it --
we -- we stress to the experts if there's a particul ar
pl ant configuration that you know about, it may not be
generic at all. However, that specific configuration
could greatly -- could -- could lead to greatly
different estimates than |I'm providing you here to
make us aware of that. So, if there's -- again, if
t here's any specific designor fabrication or materi al
combi nati on that one particular plant's using, that
may not be part of the estinmates, but we want to know
about that during the elicitation so we can figure out
if we need to deal with that in a separate manner.

MR S| EBER: | would think one of those
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i ssues woul d be punp seals, coolant punp seals.

MR. TREGONI NG Ri ght.

MR. SIEBER: Thereis variability not only
inthe flowrate but in the frequency.

MR. TREGONI NG  Yes, punp seal LOCAs are
not -- we define them within the active system
conponent LOCA.

MR. SIEBER Right.

MR. TREGONING Now they're not a --

MR. SIEBER But, it's a -- it's a LOCA
nonet hel ess.

MR TREGONING It's a LOCA nonethel ess
and -- and | think as | go up, the distinction that we
use bet ween acti ve and passi ve systemor active system
LOCAs are things which have a nmaintenance rule
associated with them

MR. SIEBER Right.

MR. TREGONI NG And the nai ntenance rule
is designed so that the -- so that you essentially
stay at historically low failure frequencies. So,
that's why we have separated this one out. W don't
have that sanme sort of maintenance procedure for
dealing with passive systens. W do inspection, but
it's certainly the sanme as active --

MR SIEBER That's was ISl is for.
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MR. TREGONI NG  Right.

MR SIEBER | n-service inspections should
cover that inspection.

MR. TREGONING Right. But, it's --it's
-- it's not the sane. It's not the sane rigor of what
we' re doi ng here where you' re testi ng conmponents nmaybe
up to their design requirenents to insure
functionality. W don't go back infor alot of these
pi pes and apply proof testing | oads agai n or anythi ng
i ke that.

MR. SIEBER |' mthinking of an operating
incident like the lost of service water that would
over heat a punp seal which would not be detected in
any mai nt enance t hat you do on an acti ve systemexcept
to the extent you may be able to predict the | oss of
the service water. But, one you lose it, it's a
matter of time until it starts to leak and it's over
the smal | break size.

MR. TREGONI NG Yes, again, we would --
we' re i ncl uded punp seal LOCAs, but in the sense of --
of what they've done historically.

MR, SIEBER. Ckay.

MR. TREGONI NG What the historical data
has shown. So, we're not -- again, the expert panel,

they're no experts in that sort of -- in that sort of
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process. So, we're -- we're trying to keep things as
confi ned as possible.

MR. Sl EBER: So, | take it the expert
panel was expert in basically materials and fracture
nmechanics and things like that as opposed to
operati ons.

MR. TREGONI NG No, we have peopl e that
are -- well, operating |oadings, piping design.

MR. SI EBER Just pl ant configuration and
hurman errors and things.

MR. TREGONI NG Yes, we don't have any --
again, we don't have any human error experts on the
panel .

MR. SIEBER.  kay.

MR. TREGONI NG Again, they're nore again
nmechani cal , nechani cal type engineers that have --
sone of which have nmuch nore experience in operating
hi story and --

MR SIEBER Yes, we're al so human.

MR. TREGONING That's correct.

MR. WALLIS: Well, I'"'mlookingat a--1'm
| ooki ng at one thing here say hydrogen expl osions. |
guess that's in deflagration. Wuld that be?

MR, TREGONI NG  Yes.

MR. WALLIS: This has happened.
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MR TREGONI NG  Yes.

MR. WALLIS: Andit -- and the -- the part
of happening had to do with the way the pl ant was run.

MR. TREGONI NG  Happen, but not in a --
not in a class one system So, we've --

MR VALLI S: But, it still -- isn't it
still a LOCA the way it happened? Didn't it lead to
| oss of primary water or aml -- aml -- it didn't.
ay. I'm-- 1'm--

MR. TREGONI NG Al |l the defl agrations have
been secondary in nature.

MR WALLIS: Ckay.

CHAI RVAN SHACK: They ran with the thing
bl own up.

MR,  TREGONI NG Yes, in Germany. In
Brundesbl e, they certainly ran with the thing bl owmn
up.

MR, WALLIS: That's right. How did they
ever get deflagration in the secondary? | thought
defl agration was due to the radiolytic sone oxygen
which has to be inthe primary water. Thenit -- then
it burns.

VR, TREGONI NG | nean the nechanisns
correct.

MR WALLIS: Well, then -- then it nust
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have been the primary <circuit that had the
defl agrati on.

MR, TREGONING Yes, ny --

MR. WALLIS: Wiich is a LOCA. Anyway, |
-- I'"mjust questioning.

MR. TREGONI NG No, these were definitely
not -- now the Brundesbl e one was nearly a LOCA only
in the sense that when the pipe blewup, it was cl ose
to some LOCA sensitive conmponents and the shrapnel
could have lead to a LOCA potentially.

MR. WALLIS: Yes. Ckay. Wll, they're
considering that kind of thing |I'msure.

MR. TREGONING W -- yes, but the focus
again and we've tried to keep the experts focused on
this. W're |looking at LOCAs as the primry
initiating event not mtigative LOCAs per se.

So, we're really focusing on when the
LOCA's occurring. Wen the failure of the primary
system is the first thing that happened. Because
that's consistently howthey' re use within the PRAs.
So, we're trying to be consistent with naking sure
we're solving that -- using that definition.

MR, FORD: Just to -- just to understand
-- if you go onto the next one. Just to understand

your thought process here. You choose the

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

179

recirculation Iine and specifically 304 under nornma
wat er chemi stry and the feedwater |ines as your base
cases for BWRs primarily because (a) you had a good
operati ng base.

MR, TREGONI NG  Yes.

MR. FORD: Unfortunately, you had all that
crack --

MR. TREGONI NG Well, | wouldn't say good
operating base. W had a lot of --

MR FORD: That's --

MR TREGONING -- a lot of data.

MR FORD: Yes, and it was your ingoing
assunption that that had t he hi ghest LOCA frequenci es.
Therefore, you had -- that's why you chose that as a
base. You have plenty of data, operating data and you
had a reason to suppose if you were forced at a
certain tinme period, i.e. March of next year, to draw
a LOCA frequency versus break size, you had the data
to come up with that and support such --

MR. TREGONI NG But, again, we're -- what

we developed in the base case, | want to be very
clear. W're not -- those aren't LOCA frequencies.
Those are -- those are frequency estimtes that all

the elicitati on answers are based on.

MR. FORD: Right.
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MR. TREGON NG And then from those

responses, we devel oped the LOCA frequency and when we
devel oped the base cases, we did want to -- and we'l|
get intothat ina mnute. W didwant to pick things
t hat we thought were specific conditions that would
tend to be significant. You don't want to analyze
things that are insignificant.

So, but -- but still, we just -- we --
these were well defined, one set of conditions for
each of those vari abl e categori es that we tal ked about
for the nost part and we asked t he experts to consi der
all the different possible variable conbinations
within that entire system

MR, FORD:. Yes.

MR. TREGONI NG So, didn't necessarily
have to be even the biggest contributor to LOCAs in a
gi ven system

MR. FORD: But, the rationale for -- if
you | ook to March of 2005, for instance, you could
well beinasituation of drawing a simlar regul atory
curve, but nowfor -- can't specific conditions of say
a 316 recircul ati on pi pe operating in hydrogen wat er
chem stry and it'll be displaced.

MR, TREGONI NG  Yes.

MR. FORD: And peopl e coul d make a pl ant
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specific justification for putting in mtigation
actions or whatever it m ght be.

MR. TREGONI NG These generic frequencies
that we' re devel oping, theintent istoagain, they're
average frequencies at least currently for -- for the
gl obal estimate average of how the plants generally
are run. You can al ways cone in and nake a case that
you're plant is better than this generic average.

MR. FORD: Right.

MR. TREGONI NG Because of specific steps
t hat you' ve taken.

MR. FORD: kay.

MR. TREGONI NG So, we're not preenpting
t hat process at all.

MR. FORD: You are choosing a worse case
scenari o.

MR. TREGONI NG  For that particul ar one,
we did. Yes. Yes.

MR. LEITCH But -- but, when the expert
panel conmes back and -- and does a -- a ratio, they
could -- that ratio could be nore than one or |ess
than one. Right?

MR TREGONING O course. O course.

MR. LEI TCH: In other words, you coul d say

that the --
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MR TREGONI NG O course.

MR LEITCH -- typical plant is better
t han t hat.

MR. TREGONING That's right.

MR LEI TCH Because all but 304 has been
repl aced.

MR, TREGONI NG That's right. That' s
right. That's exactly right.

And we -- that's why we try -- that's why
it was incunbent upon us and we tried to take great
pains in -- in this -- we did this in this June
neeting. Having the experts understand exactly what
we cal culated. So that when they made opinions on
that, they knew what we were trying to analyze.
Because their opinions are exactly right. They have
to nmake an assessnent. Ckay.

These guys | ooked at these old pipes and
normal water chemistry. Well, that's not the plants
| have nowadays. | think there's a factor of five
i mprovenent let's say because of better materials,
better water chemstry, better water chem stry
control. So, I'mgoing to put a factor of five on --
reduction on these estinates. That's -- that's
exactly what we were | ooking for fromthe experts.

Non-piping, | -- 1 think I covered this.
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We essentially didit inthe sane way. The only thing
different we evaluated approximately 25 different
| ocations within these primary conmponents and agai n,
t he pressurizer, reactor, steamgenerator, punps, and
val ves where passive systemfailures could lead to a
LOCA.

So, what do | nean by di fferent | ocati ons?
Li ke the pressurizer, within a nozzle, within the
shell, withinthe heater sl eeve. Different parts that
are susceptible to different types of things
potentially and they have different margins and
different sizes also.

We -- the panel then devel oped what these
failure mechani sns were. They also tried to identify
components wi t h any possi bl e exi sting either precursor
or some sort of failure data. Because for non-pi pi ng,
we -- we -- when we started this exercise, we didn't
even have a good operating experience database that
had been accunul ated. So, one of the things we tried
todoisinthis exercise was develop at least ina --
in avery cursory sense, we developed an initial one
of these and you'll see that in a mnute.

And again, the -- the panel devel oped
t hese inputs for these five variable categories that

were rel evant for each non-piping system

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

184
MR WALLI S; Are there -- are there

probabilities for all these boxes? It seens to ne
goi ng to be the probl em-- problemof round off. Then
if they're very reluctant to put zero in any box,
you' re goi ng to have to add up a huge nunber of rat her
smal |  probabilities. You mght get sonething
significant which is just an illusion.

MR TREGONING |f we had a lot of 10°°

W' re not adding enough to --

MR WALLIS: Add up 110. Well, you --

MR. TREGONI NG We're not adding up a
hundred now.

MR, WALLI S: You've got a lot of
cat egori es though.

MR. TREGONING Right. But -- but --

CHAI RMVAN SHACK: But, you're be dom nat ed
by the one that's 10“

MR. TREGONI NG Ri ght.

MR. WALLI S: But, if none of them are,

you'll add up 110 in mnus 6s. You mght -- this
m ght be conplete illusion.

MR, TREGONING O you -- if you really
had 110° then, you know, | -- | think that -- why

woul d that not be appropriate?

MR. WALLIS: Because they m ght have been
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reluctant to put down any nunber less than 10° |
nmean that's just --

MR TREGONING  Again, we didn't -- we
didn't ask for nunmbers 10 to the -- we didn't ask for
nunbers like that. W asked for relative ratio.

MR WALLIS: A relative definition.

MR. TREGONING Then that's -- that's --
because we didn't want to -- estimating small nunbers
isaverydifficult proposition. It's --it's--it's
sonething that's incredibly difficult to do.

So, we didn't ask themto do that beyond
what was al ready done for the base cases and -- and
that's specifically for that reason why.

| don't think -- we'll have other
pr obl ens. | don't think that's going to be the
problemthat we're going to have.

But, | -- | certainly appreciate your
concern and that's sonething that we -- we have to be
careful about it obviously if we do see that
happeni ng.

And then the final point, we devel oped
master tables. Just Iike for piping, we did al so for
non- pi pi ng.

Just wanted to showone -- we didn't -- we
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weren't as conplete at filling these in. W only
filled in areas that we thought we really needed to
provide information to the panel.

But, this is a table for pressurizers.
So, these are the different locations. Here's the
shell. Here's the manway, the heater sleeves. Sort
of bolted relief valves as part of the pressurizer and
t hen pressurizer nozzles.

Talked a little bit about the materials.
Roughly a little bit about the geonetries, the
degradati on nmechani sns.

W al so added comments. So, for the
heater sleeves, we had said hey, if you're really
goi ng to have a LOCA, these are small enough di aneter
that you're going to need several of them to fail
simul taneously toreally give you a LOCA. So, that's
somet hi ng you need to consi der when you' re providing
your -- your opinions.

So, again, we developed a table for each
of these conponents that were non-pi pi ng -- non- pi pi ng
conmponents.

Ckay. Now, we get in -- are there anynore
qguestions on that before we get into the really fun
stuff?

CHAl RVAN SHACK: Better go on. W're --
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we're running a little late here. W want to get to
Dave and make sure we have enough tinme for him

MR. TREGONI NG Ckay. Yes, and | think --

yes, because -- okay. Let ne keep going then.
The next part, I'mgoing to set up Dave
here a little bit. 1 -- 1 think we've covered a | ot

of this, but | want to nmake sure the framework that
we' ve used for devel opi ng these base cases is fully
under st ood. So, I'm going to develop the generic
f ranmewor k. Dave's going to come in and present
specifically how we' ve attacked this.

As | nentioned, we're anchoring our
elicitation responses with these base cases. The base
cases specify very specifically the piping system
size, material, |oading, degradation mechanism or
nmechani sns, and mitigation procedures.

We defined five base cases, two BWR, three
PWR  The recirc system the feedwater in the BWR
PWR, the hot leg, surge line, and HPCl injection
makeup and this is one specifically for BNWreactors
because this is an area that we've had -- we've had
some experience with a lot of cracking. So, this was
t he one where we were t he nost specific about the type
of plant it really was.

Agai n, the LOCA frequenci es for each base
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case condition is calculated as a function of flow
rate and operating tine. They're the sane flowrates
and operating tines that we're trying to definethe --
the bigger scope of the problem for and as |
nment i oned, we had four panel menbers that individually
have estimated frequencies. Two with operating
experience. Two from PFN.

MR. LEITCH: Wen you -- when you talk
t hese systens, you're talking -- like for exanple in

the BWR, you're tal king non-isolatable parts of the

systen?

MR, TREGONI NG  Yes.

MR. LEITCH: Wth the nunber of welds. In
other words, like in the feedwater system

MR, TREGONI NG  Yes.

MR. LEI TCH. You're countingthe nunber of
wel ds --

MR, TREGONI NG  Yes.

MR LEI TCH: -- that would be non-
i sol abl e.

MR,  TREGONI NG Non-i sol abl e. That's
right. That's correct.

MR LEITCH  Ckay.

MR. TREGONING And that's -- that's what

we're dealing with -- with all of these non-isolable
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failures.

MR. LEITCH Yes. kay.

MR. TREGONI NG So, again, let me set up
an approach. This was an iterative process between
the facilitation teamand t he expert panel as a whol e.
So, the panel defined the conditions that they wanted
t he base case teamnenbers to go back and solve. The

base case t eamnenbers went back and sol ve t hose, but

as they needed, they got -- they -- they solicited
information from the panel. Li ke Dave said hey,
before | can do this, | need | oading information for

t he system

Wel |, sonebody on the panel went out and
provi ded generic |loading information for these
systenms. So, we had feedback throughout the entire
process and we got back together in June, presented
the results. They got nore feedback fromthe panel.
Then these team nenbers went back in some cases and

refined their cal cul ati ons.

So, again, |I've said this. This -- this
was the -- these are the rules essentially of the
anal ysi s. W | ooked at LOCA frequencies at three

different tines. A fundamental aspect of this is we
agreed a group we wanted to try to bench mark all the

results as nmuch as we could using the service
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experience for | eaking crack. So, thisis essentially
t he precursor data of which we do have some act ual
data on.

Now, in some cases for specific
degradati on mechani snms, this is actually even pretty
sparse, but at least in many cases, these were at
| east areas that we t hought we had actual data that we
could use to try to bench mark.

Again, what we triedto dois we had -- we
tried to have each of the calculations -- they
attenpted to capture as closely as possible the
conditions that were established by the panel.
However, they didn't do that. Some of these did a
better job than others just because nodels had --
certain -- certain nodels had limtations they
couldn't specifically address some of the i ssues t hat
were franmed by the panel.

So, we weren't able to do this to a
consi stent degree and | think as -- for -- for part of
this reason, that's going to lend itself to sone of
the variability we got in the final estinmations.

O her than just the specific cal cul ations,
we al so did sensitivity anal yses. Here we only used
PFMresults. W didn't try to do sensitivity on the

operating experience. But, we | ooked at the effect of
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seism c | oading and the effect of 1SI.

We didn't just apply one | oading history.
| think for nost of these we had several different
| oadi ng histories that we perturbed to | ook at that
effect. | said we |ooked at the effect in material
aging on properties. | don't have that bullet here
and we also | ooked at the effectiveness of various
mtigation techniques.

For instance with the BWR problem while
our base case | ooked at normal water chem stry and
standard 304 stai nl ess, one of the perturbation cases
we did is we put a weld overlay on it. So, single
vari abl e change and | ooked at the effect of that one
change on the result. So, that sensitivity analysis
was done.

Here | just want to -- thisis -- thisis
the definitionthat -- that we' ve been wor ki ng t hr ough
t hroughout all of this for the various base cases.
So, thisis the sunmary tabl e that each of the experts
-- thisis essentially the problemeach of the -- each
of the experts -- each of the four experts tried to
sol ve.

So, again, we defined the system which
had al ready nenti oned. W defined at | east withinthe

system for the nobst part even very specific piping
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si zes even though we're realizing a given system has
a -- has a distribution of piping sizes which are
appl i cabl e. W defined the material that we were
going to use and again for the recirc, we were very
clear instating that this was origi nal 304 stainless.
We specifiedthe safe end material, the weld materi al,
and t hen t he degr adati on mechani sns t hat we wer e goi ng
to | ook at.

For -- for the BWRL case, we were focusing
on | GSCC. For the feedwater, we were |ooking at
thermal fatigue and fact. So, really, ideally you
wer e considering the contribution fromeach of these
and addi ng these.

This was one case for instance Dave's
nodel doesn't have a fact nodel. So, his anal ysis of
this was inconsistent with the intent. Wen you see
his results, they're really only showi ng what the
thermal fatigue aspect of this is.

That's why again it was very inmportant to
present to the panel what was actually sol ved.

For t he PWRs, we | ooked at thernmal fatigue
and PWSCC and hot | eg.

MR, VWALLI S: The loading is nom nal
service | oading. That's the only | oadi ng consi dered?

MR. TREGONI NG Nom nal | oading that one
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woul d expect over the history of the plant.

MR. WALLIS: So, do you include feedwat er
wat er hammer ?

MR, TREGONI NG Normal transients that
woul d occur wthin the service history. No big
transi ents though.

MR VWALLIS: Wy not?

MR. TREGONI NG We coul d have, but again,
we want -- these were -- these -- these were baseline

nunbers. Baseline nunbers.

MR WALLIS: Well, I don't know. | -- the
feedwater lines certainly PWRs have been severely
damaged by wat er hanmer. This -- where this gets fed
into this -- this sort of a table. That's all.

MR. TREGONING It doesn't get fed into
this table, but that's where the experts cone. That's
where the experts earn their noney agai n because t hey
have to -- they have to be able to extrapol ate these
results relative to what they think are the nost
i mportant LOCA issues and we didn't -- we didn't want
to skewthese by saying all right, we're going to | ook
at wat er hanmer. Because water hanmer's not a typi cal
event. We wanted our baseline estimtes --

MR. WALLIS: That's not a -- LOCAisn't a

typi cal event either. So.
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MR TREGONING  Right. Right. But,

again, what we're tryingto do -- the prinmary exercise
here was to devel op generic LOCA frequencies that are
representative of typical operating experience up to
60 years. So, we didn't want to anal yze things that
had a frequency of occurrence that was | ess than one

in 60, okay, for -- for any single plan.

So, yes, we've had wat er hamer fail ures.
They're -- they're certainly inportant, but we -- we
asked the experts to consider their inportance
relative to these nom nal cal cul ations.

So, to get at Peter's, this -- this --
this -- you've said this is a worse case. wel |,
there's aspect of these fromthe material standpoint
that are -- that make it a worse case, but there's
ot her aspects that maybe -- wth respect to the

| oadi ng t hat don't necessarily make this a wor se case.

So, it's not -- these aren't all cut and
dry in a sense. W -- we weren't trying to be overly
conservative or overly un-conservative. VWhat we

want ed t o do was pi ck a set of things which we t hought
we had a shot at anal yzi ng and t hat we t hought were at
| east representative of some of the big chall enges

that we're facing generically. So, that -- that was
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really the -- that was really the intent behind this.

MR VWALLIS: Another little puzzle. I
t hi nk nost LOCAs woul d be caused by unusual | oadi ngs
of sone sort.

MR. TREGONING Wl |, again, given that
we' ve never had a big LOCA, the fact that you woul d
need an unusual | oad to provide that --

MR. WALLIS: W haven't one -- noneinthe
normal service either. So, normal service either
So.

MR TREGONING Right. Right.

MR. VWALLIS: But, the only time | know
pi pes have been severely damaged has been rather
unusual conditions.

MR. TREGONING Right. And we would --
and certainly if you ook at -- if you go back over
t he operating database, with -- with each event that
you had, you tend to have sonet hi ng about --

MR. WALLIS: | guess |I'd take that back.
| -- I -- there seened to ne to be nore causes of
damage by unusual conditions than by just nornal
nom nal service | oading. There have been events with
nom nal service | oading.

MR. TREGONING Well, of course.

MR VWALLIS: Yes.
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MR TREGONING | nean if you |l ook at --

MR WALLIS: Right.

MR. TREGONI NG Certainly our | GSCC event
dat abase, | don't think a |lot of that was associ ated
with atypical |oads.

MR WALLIS: Right.

MR. TREGONI NG What we' re seeing noww th
CREM cracking and PWSCC, | -- | don't think people
woul d argue that those were due to --

MR. WALLIS: No, that's right.

MR. TREGONING -- abnornal | oads.

MR WALLIS: That's right.

MR. TREGONING We've seenalot -- alot
of information on socket weld failures that | don't
t hi nk they woul d be considered to be unusual | oads.

MR WALLI'S:  Yes.

MR.  TREGONI NG So, we've tried to
di sti ngui sh. That's why we have the second part of it
where we say let's say an unusual | oad happens. What
do you think the |ikelihood of failure under those
conditions are?

MR WALLI S: Yes. Ckay. Yes. Yes.
That's right.

MR. TREGONI NG So, that's why we have

t hat second part. But, that second part is -- thisis

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

197

hard enough. The second part's even harder as you're
going to see here.

MR. WALLIS: | guess the nornal service
loading is becomng nore challenging as we get
experience.

MR. TREGONING This is the chall enging
Yes, the -- these -- these base cases are chal | engi ng

to --

MR VWALLIS: Right.

MR. TREGONI NG -- anal yze as you' re goi ng
to see herein a mnute. Wen you have to extrapol ate
them that's why we're doing the elicitation. Because
the extrapolation itself is also very chall enging.
Just --

MR. LEI TCH: The base case is not
necessarily conservative or non-conservative. The
criteria for the base case i s what do you t hink you' ve
got the nost evidence for. |Is that --

MR. TREGONING W tried to as a group
take -- we wanted to sanpl e degradati on nechani sns.
We wanted to sanple systens and -- but, we wanted to
focus on systens that people thought were inportant
especially for the big LOCAs. |If you --

MR. LEl TCH: Yes.
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MR TREGONING -- you see here nost of

t hese big. We've only got one relatively snall
di anet er pi pe.

MR LEITCH: Yes.

MR. TREGONING So, we tried to pick sone
of the things that people thought -- again, well, if
you asked me i f we were going to have a LOCA, what do
| think the cause woul d be and what do you think --
what systemdo you think it would be in. W'd tried
to capture some of those within here. Agai n, we
didn't want to be exhausted. W also wanted to -- to
define these in such a way that we thought we had a
shot at calculating them At least a -- at |least a
running start.

And | -- | can't stress this enough. 1|'ve
had -- at | east one person after the elicitation cane
up to nme and said that, and this is sonebody that's
been working in -- inthis related field for about 35
years and he said, you know, in a sense that this --
this was easily the hardest nost difficult thing he
had ever had to do over his entire career and | --
quite frankly, I think that was the proper
perspective. Because this is on the surface of it a
very daunting chall enge for anyone to undertake and

we've tried to make this as painless as possible.
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But, we're still asking very difficult
questions. There's no doubt about that. W' re asking
guestions that i f they were obtai nabl e by ot her nmeans,
we woul d use these other neans.

And now | leave this in --

MR. LEITCH  \What happened to page 237

VR. TREGONI NG That's Dave' s
presentation?

MR. SIEBER. That's an interesting page.

MR. WALLIS: It doesn't seemto be. It
seens to be before his presentation. Page 23.

MR TREGONING OCh, I'm--

MR WALLIS: This one here.

CHAI RMAN SHACK: You' re goi ng to cone back

and wap up.

MR. TREGONING |'m going to conme back.
' mgoing to cone back. I'msorry. 1've change -- |
apol ogi ze. You'reright. 1 -- 1 had one slide out of

order in your handout.

MR WALLI S: This looks like a very
i nteresting slide because you' ve got two experts here
of extrenely different --

MR. TREGONING It is veryinteresting and
that's why --

MR SIEBER W'd like to neet Expert C.
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MR WALLI S: Expert C seens to be an

extrem st. I nmean it's either very likely or
conpletely unlikely.

MR. TREGONI NG We're going to come back,
but I think -- we're going to get into nore detail on
one approach and then what |1'm going to do is cone

back and sunmarize all the approaches for various

results and I -- it's going, you know, like -- like
Bill had said this is going to be an interesting
di scussion. | think that'll be a very interesting
subset of the discussion that we'll have.

MR. WALLIS: So, you're going to discuss
page 23 then?

MR TREGONI NG Ch, of course. We'll --
we'll discuss that in great detail. How quickly I'm
able to go over that will be a function of this group.

But -- but, nowl'm-- we're ready to go
into Dave's presentation. Keep going?

CHAI RMAN SHACK: Yes, let's go for anot her
hal f hour. Then we'll break for |unch.

MR. TREGONI NG Dave's probably got --
we're estimating probably an hour depending on how
much you guys want to grill him

CHAI RVAN SHACK: After a half hour, we'l|

know how it's going.
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MR SIEBER So will he.

MR. TREGONI NG Hold on, Dave. Let nme go
back here real quick

MR. FORD: You've got -- you' ve got two
copi es of your thing?

MR.  TREGONI NG Now, you're going to
anot her presentation

MR KRESS: A separate set of handouts.

CHAI RVAN SHACK: We don't know whi ch one
he's giving first.

MR. TREGONING This is the only one you
haven't | ooked at yet.

MR. FORD: But, this is -- yes, | know,
but | think it's the --

CHAIl RMVAN SHACK: We're |eaving Rob and
going and then we'll conme back

MR TREGONI NG Here we go. Yes, |I'm
sorry. It's just placehol der.

MR WALLI'S: When we see slide one, we'll
know whet her we' ve got the right one or not.

MR SIEBER There's a lot of slides.

MR. TREGONI NG \What do | want to do here?
| want to go back to this. Sorry, Dave. |'m having
trouble getting the -- nmy cursor to work. Let ne try

it this way. Ckay.

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

202
MR HARRIS: |I'mDavid Harris. |I'mwth

Engi neeri ng Mechani cs Technol ogy, San Jose,
Cal i f or ni a.

Before | get started, 1'd like to add a
little of ny perspective on this expert elicitation.
You were tal king about how difficult this was. I
conmpared it tomy Ph.D. oral. This is the worse thing
| ve gone through since ny Ph.D. oral and it was quite

an ordeal .

MR. WALLIS: |Is that what you're talking
-- you' re speaki ng about today' s presentation as well?

MR. HARRIS: No, well, hopefully today's
presentation won't be that bad.

MR. TREGONING That's a given.

MR HARRIS: Do | have -- well, | can talk
into this thing.

MR TREGONI NG Yes, you can talk into
those. That's why | gave it to you.

MR. HARRI S: Yes. Well, we've already
di scussed t oday about | ocal frequencies as a function
of the flow rate that were evaluated for these base
case systens and t hese wer e esti mat ed by probabilistic
nodel s for crack initiation and grow h and -- and what

"1l be discussing is ny particular efforts in this
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regard.

| was one of the four sub-panel nenbers
that came up with estimtes of the LOCA frequencies
for these base case systens.

W' ve already discussed how these base
case systens were selected by the expert with a |ist
of the systens. So, we can nove on to the next slide.

The LOCA frequencies were estimted for
expect ed dom nant degradati on nechani smfor each of
t hese systens. W consi dered | GSCC and i n sone cases,
BWSCC and others, the DID in others.

Conspi cuously missing frommy Iist i s FAC.
We don't have a probabilistic nodel in PRAISE or
hardly anywhere else as far as | know for FAC. So,
that's sonmething that we weren't able to address in
our analysis, but it's something that then later on
t he expert panel can factor in their estimtes of what
the -- so, what woul d be the influence of FACrel ative
to thermal fatigue in a feedwater nozzle.

MR. SI EBER  Seens to ne though that if --
if we extend ourselves beyond nucl ear power plants
into coal fired plants where the conditions are sort
of the sane, FACis the dom nant failure node. Wuld
you agree or disagree --

MR HARRIS: Yes. No, | agree.
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MR. FORD: But -- but, surely when you say

t here's anot her nodel, isn't the EPRI nodel, what's it
cal l ed, checkmate --

MR. HARRI S: It doesn't -- it's not
probabilistic.

MR  FORD: Vell, | know it's not
probabilistic. But, can you not just put in a

distribution of inputs into that? No?

MR. HARRI S: Vell, theoretically, you
coul d.

MR, TREGONI NG  Yes.

MR, HARRIS: | don't think anybody's done
t hat .

MR. FORD: You're intimting, David, a
dead stop on FAC. Maybe not. Is there a potential

where you go forward or --

MR. TREGONING No, there is a ways to go
forward. Al Dave's nmentioning is within his current
nodel that he used for these cal cul ations. He doesn't
have a FAC nodul e.

MR FORD: | under st and.

MR. HARRI S: O even within our expert
panel .

MR TREGONI NG Wl |, now because the

West i nghouse SARA code had a FAC nodel built in and we
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di d have a Westinghouse person on the panel. So, we
di d have a FAC nodel. Now, we've argued about the --
t he goodness of that nodel

Whien we - - when we | ook at the probable --
when we're doing our probabilistic LOCA code
devel opnent, a FAC nodel's going to be a prom nent
sub- nodul e.

CHAI RVAN SHACK: O course, now it's
dom nant only for the feedwater.

MR. TREGONI NG Ri ght.

CHAI RVAN SHACK: For the stainless steel
l'ines.

MR. TREGONING That'sright. I1t's carbon
steel consideration.

MR. S| EBER But, on the other hand
somepl ace al ong i n your presentationif you woul d just
give me -- your estimate of howinportant FAC woul d be
froma LOCA standpoint.

MR. TREGONI NG Yes, he's -- howwoul d you
bench mark --

MR. SIEBER. How would you do it?

MR TREGONI NG -- a ratio in your
estimates considering FAC and you did that in your
i ndi vidual elicitation, but you didn't necessarily do

it as part of these cal cul ations.
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MR. SIEBER. Just -- yes, just give ne a
feel for where you think it would cone out.

MR. TREGONING | think you're going -- |
think we're going to have this discussion |ater.

MR SIEBER Al right.

MR TREGONING So, put it off --

MR. SIEBER. Well --

MR.  TREGONI NG -- until you see the
sunmary results. | think it's going to be --

MR. SIEBER.  Ckay.

MR TREGONING -- and cl ear

MR, SIEBER.  kay.

MR HARRIS: Yes, | -- 1 didn't plan on
di scussing that today, but it's something that | had
to think about in nmy individual elicitation.

MR SIEBER Al right.

MR HARRI S: Because in the individual
elicitation, | took these nunbers and did a |ot of
massagi ng on those.

MR. SIEBER. Ckay.

MR HARRIS: As the other expert pane
menbers did and then | had to factor in FAC over and
above what | did to these nunbers.

MR. SIEBER Right.

MR HARRI S: Because there's sone nunbers
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here that | don't believe. This is just grindthrough
t he nodel and what do you get.

MR. SIEBER Right.

MR. HARRIS: That's kind of what we're
t al ki ng about now.

Now, you'll see sone nunbers that none of
us will believe. You just grind through the nodels.
This is the nodel. This is what you get.

Then anot her question is what do you do
with it and each panel nenber's going to be doing
different things with it.

MR. SIEBER.  Ckay.

MR HARRIS: | nean | even took sone of
the -- | took ny own nunbers and threw sone of them
away when it cane tinme to sit down and nake the
esti mat es.

MR. S| EBER That's what nmakes you an
expert. Ckay.

MR. KRESS: One your first bullet, you
didn't apply all those nechanisns to the sanme pipe.

MR. HARRIS: That's right.

MR. KRESS:. You picked -- you picked out
one for each -- the one is -- shoul d be applicable for
t he gi ven pipe.

MR HARRIS: Yes.
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MR. KRESS: Okay.

MR HARRI'S: W have our -- our five base

cases. For each base case, we sel ected the dom nant

nmechani sm

MR KRESS: Ckay.

MR. HARRI S: And t he dom nant nechani smwe
considered in -- inny efforts was -- were one -- was

one of these three.

And we have initiation and growt h nodel s
t hat can be considered for each of these nmechani sns
and we considered material aging and overl oad events
and so, we have a -- a nmechani cs-based nodel for each
one of these degradation mechani sns including both
initiation and growth and then we -- some of these
inputs to the mechanics-based nodels we take to be
random variables and transform a determnistic
nmechani cs- based nodel into a probabilistic nodel.

The next slide, and we used Monte Carl o
sinmulation to -- to generate these results. | used
Monte Carlo simulation to generate these results. |
t hi nk our other Iike Vice Chapman he uses Monte Carl o
si mul ati on.

So, the nodels were primarily -- made use
of Monte Carlo sinmulation.

VMR, TREGON NG Yes, but he didn't have

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

209

all the randomvariables built into his nodel as you
did. So, he had to couple his Monte Carl o simulation
with determ nistic extrapolations of the results to
try to make themconsistent. Wichit's interesting
in the sense. Because that |eads to differences as
you m ght expect between the nodel s.

MR. SIEBER  Yes. Ckay.

MR. HARRI S: So, the conputations that
|11 be tal ki ng about were perfornmed usi ng t he PRAI SE
sof tware which has already been nentioned sone this
norning. WAas originally developed in 1980 with NRC
support. Devel oped for probabilistic analysis of
fatigue crack growh frompre-existing defects and |
gi ve you t he NUREG nunber here if you want to go back
that far to look up sonme of this -- the technical
bases of these.

The 1 GSCC initiation and growh nodels
wer e devel oped in the m d-1980s. There's a reference
for that.

The fatigue crack initiation capability
was devel oped in 1999. So, this is the npbst recent
advancenent in -- in the PRAISE software. Using the
probabilistic strain-life correlations that were
devel oped by Argonne National Lab and are reported in

vari ous NUREG reports.
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The next view graph is a -- provides an
overvi ew of the PRAI SE nmet hodol ogy for fatigue crack
gr ow h.

MR. KRESS: Your -- your m ddl e box there.
That one. That would appear to ne to be plant
specific. Wuat -- what did you do about that kind of
t hi ng?

MR. HARRI S: Wll, there's a list of
transi ents and frequencies at which they will occur.

That's a generic list for say PWRs.

MR KRESS: Yes.

MR. HARRIS: Typically, we operate with

that |ist.

MR, KRESS:. Ckay.

MR. HARRI S: Gkay. And in sone cases, you
can get nore plant specific. | f you have that

information, that's -- that's just another input to --
to the anal ysis.

MR. TREGONING One of thethings wetried
to do, some -- sonetines these lists are generic
design basis transients. If -- and -- and obviously
sonmetimes they're quite conservati ve. So, we took
effort into scaling those down to nake them nore

realistic. Again, that was sonething that the panel
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did by thenselves, but as you mght inmagine, an
under st andi ng of true |l oad history is somethingthat's
-- that's -- that's probably the biggest area of
uncertainty in a lot of these analyses. Just not a
ot of information saying, you know, this is the
actual load that -- that this piping systemis seeing
over its life.

So, wetriedto be-- we didn't want to be
so conservative that we're using design stress. W
wanted to make themrealistic. Realistically as we
t hought we coul d.

MR. HARRIS: That -- that's one thing we
did as part of the refinements in nmy cal culations. It
was -- sonmeone would say | don't -- | don't like that
| oad history. | think we have a better one than that.
| think your stresses are too high and the transient
occurring too often. Wy don't you use this and the
basi s of this and so, we did sonme nodifications on our
-- on our stress histories.

MR.  TREGONI NG That was the area of
sensitivity analysis. Probably did nost of the work
in. W -- we could obviously -- such an inportant
ar ea.

MR. HARRI'S: Yes, taking this bottons up

approach, you know, real inportant -- real inportant
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part of the problemis the stress history and because
basically I'ma nmechani cal engi neer and nmy background
is at fracture nmechani cs and so, one real ly i nport ant
thing that | need is the stress history and -- and if
| -- you give ne the stress history, you know, | can
beat it to death in the fracture nechanics
cal cul ati ons.

You only have to go out and |ook at
realistic stress histories. You can get those in a
nunber of places and I'Il give you an exanpl e of one
in-- in one of the slides.

This -- this is sort of the -- the heart
of the whole thing and -- and we could tal k for days
about this, but we won't.

Basical ly, you have an initial crack size
distribution that we then conbine with the stress
hi story i nour fracture nmechani cs sol uti ons. They get
crack size as a function of tine.

MR, KRESS: On -- still on the m ddl e box
t here.

MR, HARRIS: On. Ckay.

MR. KRESS: Do you treat -- do you treat
seismc events the same as operating transients
al though they're -- they're different frequencies and

they' re different magnitudes and --
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MR HARRIS: Well, there's --

MR. KRESS. -- essentially in the way of
fatigue --

MR. HARRI'S: Just another stress cycle.

MR KRESS: -- fatigue.

MR. HARRI'S: Just another stress cycle.

MR KRESS: Ckay.

MR. HARRIS: And the -- but -- but, they
don't -- but, they occur only wth a certain
probability.

MR, KRESS: Yes.

MR HARRI S: \Wher eas nost of these ot hers,
nost of our other cycles --

MR KRESS: Those others are real -- |
nmean you got dat abase or sonething and the other's a
probabilistic thing. | was just wondering. You can't
just add those up can you?

MR. HARRI S: Vell, what we do --
interesting you ask that question because PRAISE
stands for Piping Reliability Analysis Including
Sei sm ¢ Events. That was origi nally put together just
tolook at -- at the effect of seismc events on -- on
the -- on the failure probabilities and so, we | ooked
at the normal operating conditions and the transients

you expect on a day-to-day basis and t hen superi npose
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on a seismc event.

MR KRESS: Okay. That sounds |ike the
way it ought to be.

MR,  TREGONI NG Typically, that's how
probabilistic fracture anal yses have done. You -- you
assune that it -- the event occurs wi th some nagnitude
at sonme point intime. So, you re not -- they usually
don't consider the frequency of the seismc events
within the anal ysis.

Quite often you do sort of a conservative
anal ysi s where you | et your degradati on mechani sns run
as long as they're going to run up to the end of
what ever tinme period you want to esti mate and t hen say
oh, by the way, now let me put a seism c event on
this. That' Il help me determ ne what ny sort of
downi ng frequenci es are.

MR. WALLI S: These | ook i ke
circunferential cracks?

MR HARRIS: Yes. W're |ooking at --
yes. Sem -elliptical 1D connected circunferential
cracks.

MR. WALLIS: Yes, they'rereally quite --
axial cracks can also lead to splits presunmably.

MR. HARRI S: Presunmably, but especiallyin

C-nol ded pi pi ng. Most of these -- nobst of these
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transients put on a -- put on nore of a cyclic.

MR WALLIS: Axial stress.

MR. HARRIS: So, as far as fatigue goes,
usually, it's a circunferential crack.

MR WALLI S: Unless it's sonehow nore
susceptible to crack grom h because of the way this
stuff was nade in the --

MR. KRESS: In your -- your initial crack
size distribution, is there a database for that? Do
you have --

MR HARRIS: That -- the initial crack
distribution and this -- and the stress history are
probably to two npbst inmportant inputs to the whole
probl em and cool ant conductivity and so --

MR. KRESS: And you have a database for
t hose.

MR HARRIS: What we dois -- is we use a
crack size distribution that was generated by the
PRODI GAL code. VWhere Vic Chapman gets together a
bunch of experts and they tal k about wel d defects.

MR, KRESS:. kay.

MR. HARRI'S: And then they put together a
Monte Carl o nodel of what size defects could be in
there, grind out their nodel, generate sone results

that we then do curve fits to get our crack size
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di stribution.

MR,  TREGONI NG That's pre-existing
cl ause.

MR. KRESS: Yes, that's -- that's what
they did originally for PTS

MR HARRIS: It's a very simlar process
t hey went through.

MR. TREGONING The difference with PTS
are those are the only fl aws they' re concerned about .

Her e we have to consi der and i n nany cases
whi ch are much nore i mportant, the flaws that initiate
away fromthese preexisting defeats.

It happened -- because your preexisting
defeats will occur as a function of your -- your --
your procedure, your fabrication procedure, but quite
often, your initiatingcracks that occur duringthese.
They're going to occur at your worse locations in
terms of stress.

So, the likelihood of havi ng a preexi sting
defeat there tends to be rather small. So, a |ot of
these -- essentially dom nated by the initiation and
--and | don't need totell you, but wth CREMs that's
certainly the case also. The initiation phase of the
-- the devel opnent of cracking is -- is very --

CHAI RMVAN SHACK: | was just going to as
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Dave what he did for -- the crack size distribution
for initiated cracks which is a --

MR, TREGONI NG  Yes.

MR. HARRI'S: On.

MR. TREGONING That's right. That's --
good. I'mglad you asked that question and not ne.

MR. HARRIS: Okay. We just took it to be
t he nunber that ANL used in their correlation. So,
what was that? .3 inches.

CHAI RVAN SHACK: Okay. So, .3 inches and
it's twice that |ength.

MR. HARRIS: Oh, we -- we took the aspect
ratio to be a random vari abl e.

CHAI RMAN SHACK: Oh, so you took that as
a random vari abl e.

MR HARRIS: Yes, but we -- we took the
depth at -- at --

CHAI RVAN SHACK: .3 inches.

MR HARRI S: Yes.

CHAI RVAN SHACK:  Ckay.

MR. HARRI S: And | was -- | was glad
sonmebody put a nunber there so | didn't have to worry
about it. | like putting .3 inches because we could
tal k for days about what shoul d have been --

VR. TREGONI NG You could have a
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di stribution there.

MR. HARRI S: Yes, or you could. You
coul d.

CHAI RVAN SHACK:  Well, but that -- the --
the life he's -- or the -- the cycles he's using for
failure sort of presuppose you're goingto end upwth
the .3 inch crack. So, | nmean you -- you coul d change
t he size and change the -- the nunber of cycles.

MR, TREGONI NG That's right. That's
right.

CHAI RVAN SHACK: But -- so, that's --
that's reasonabl e.

MR TREGONING O it's consistent.

CHAl RVAN SHACK: It's consistent. Yes.

MR. KRESS: Your final result of this then
is that left-hand bottom box?

MR HARRI S: Yes.

MR. KRESS: What's the -- tell nme what
that right-hand bottombox is. |'mnot sure | know
what that is.

MR HARRIS: This is the leak -- the | eak
rate is afunctionof the-- it's called crack opening
di spl acenent .

MR. KRESS: GCkay. G ven this value, you

convert that to a |l eak rate?
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MR. HARRIS: Yes. Yes, you have a | eak

rate conmes in down here. What's --

MR KRESS: Ckay.

MR. HARRIS: -- for agiven -- for a given
crack size and crack opening, what's the |leak rate.
That allows us to separate out different |eak
categories over here in the --

MR. TREGONI NG And LOCA si ze.

CHAI RVAN  SHACK: Are you base case
cal cul ati ons i ncludinginspectionby ISl and | eak rate

detecti on or not?

MR HARRIS: Yes. Yes.

CHAI RMAN SHACK: Ch, they are. So, you're
taking credit for those.

MR TREGONING If you have a -- if you
have a -- if you have a | eak that you predict in your
anal ysis that's greater than tech spec | eakage, it's
-- it's defined as a non-LOCA at that point and that's
-- that' s obviously a pretty bi g percentage of defects
that we get. Yes/no?

MR HARRIS: Yes. Yes.

MR TREGONING | didn't want to answer.

MR. LEITCH In that | ower |eft-hand box,

there's a dotted line that | can't quite read on
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either --

MR. TREGONING Yes, this --

MR LEITCH  Wat is that? |Is this --
there's smal |l | eak, bigleak, and then the dotted |ine
says sonething. | don't know what it says.

MR. HARRIS: Small |eak, big Ieak.

MR S| EBER  LOCA.

MR. HARRI'S: LOCAw th the seismc event.
LOCA without a seismc event.

MR LEI TCH: Oh. Ckay. LOCA with
seismc. Yes.

MR HARRIS: And now, this is -- thisis
just for fatigue crack growh for -- for initial
defects and then this has been added to and the
cartoon gets nmuch nore conplicated. W've -- this has
been added to over the years to include initiation in
both the stress corrosion tracks and initiation of
fatigue cracks.

CHAI RMAN  SHACK: But, your initiation
nodel for the SCC is still a 1980s' version right
where it says it's a determnistic rather than a
probabilistic.

MR HARRI S: No, I'd call it -- it's
probabilistic, but it's based on 1980s technol ogy and

-- and understanding of the problem W have a
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probability of initiation. Rather than an initiation
time, we have astatistical distributionof initiation
time.

CHAI RMAN SHACK:  Ckay.

MR. HARRIS: And the inputs to that are
the coolant connectivity and the degree of
sensitization, stresslevels. I'"msurel' mforgetting
sone, but there's a whole bunch things that go into
that probabilistic initiation nodel. That gives you

the probability of initiation as a function of tine

and operating -- what |I'd call operating conditions.

CHAI RVAN SHACK: But, as | recall, | nean
you had to -- you had to adjust the -- the residua
stresses rather severely to get the -- the answer to

cone out right and you did that.

MR HARRIS: That's right. So, we take
that nodel. We put it altogether. W have a -- we
have initiation nodel and then once it's initiates,
how does it grow until it becones big enough to be

governed by fracture mechanics and then once it's
governed by fracture mechani cs, how does -- how does
it growfromthere because there are still scattering
or da/dt Krelation and then you get all done and you

can generate nunbers and then you conpare that with

servi ce experience and see where you are and then --
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then it didn't agree and so you do some adjustnents
and at that point, we chose to adjust the residual
stresses.

We adj usted themdown by |ike a factor of
five.

MR. TREGONI NG  Downwar d?

MR. HARRIS: Downward. |In order to get

our failure probability as a function of time to agree

wth --

CHAI RMAN SHACK: And that al ways puzzl ed
ne. Wiy didn't you adjust the initiation rate
downward? | would -- | would have thought that was

t he bi gger uncertainty.

MR HARRIS: Well, at that time, | just
felt that the biggest uncertainty was in the residual
stresses.

CHAI RMVAN SHACK:  Ckay. So, that was a
j udgnent at the tine.

MR HARRIS: That's just -- yes.

CHAI RVAN SHACK:  Ckay.

MR. HARRIS: Yes. And maybe -- | don't
know how it woul d have worked out, but if | started
maki ng adjustments in the initiation velocity, maybe
|"d had to do sonething really radical to that and

don't viewa factor fiveinresidual stresses as being
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horribly radical.

MR. TREGONING Ideally, I think what you
woul d do is -- because there -- you have to play with
paraneters to get the nodels to work out right. So.

CHAI RVAN SHACK: It's -- it's a question
of which parameter you play.

MR, TREGONI NG What you do ideally is you
-- you play with several of them and see what --
i ndependently and see what the i npact is on the final
resul t. So, if you played with initiation tinmes
versus the stress history -- play with stress history,
you get a different final result. |If you would have
done the same thingwithinitiationtinme, the question
woul d be what would be the final result.

CHAI RVMAN SHACK: Yes, the one thing I
probably believe is the welding residual stress is
about the yield stress. So, | -- 1 can't come up with
a factor of five.

MR. TREGONI NG  Yes. Yes.

MR. FORD: | think what you neant to say
-- what you neant to say was your uncertainty in
residual stress wasn't a factor of five. Uncertainty
of stress on crack growh rate or initiation was the
factor of five.

MR. HARRIS: W adjusted the stresses.
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MR FORD: No.

CHAI RVAN SHACK: He adj usted the stresses
by a factor of five.

MR FORD: Well, okay.

MR HARRIS: | thinkit was five. | m ght
-- | mght not be --

CHAl RVAN SHACK: |t was . 2.

MR HARRIS: | remenber a .2 in there.
Yes. | remenber a .2 in there. Yes. Yes.

And if | was to do it today 20 years
later, 1'd probably do it differently. | think the
whol e -- the whol e nodel woul d probably be different
now than it -- that it was 20 years ago because we
know a | ot nore about the problemnow than we did 20
years ago

MR, TREGONI NG This just goes to showyou
t hat your results always cone back to haunt you.

MR. FORD: On that very point, it's a good
point. You have to start sonmewhere. | notice you're
using crack initiation and propagation nodels for
cracking by in the '80s and nodels have inproved
mar kedl y si nce then.

MR HARRI S: Yes.

MR. FORD: |Is there any plan to go back

and | ook at -- to see if one of the better nodel s t hat
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exi st nowwoul d materially affect your results or wi ||l
you just stick with a conservative end result?

MR. TREGONI NG There's -- there's no pl an
to go back and reevaluate the base case nunber as
nodel .

MR. HARRI'S: Certainly not between nowand
next March.

MR. TREGONI NG Agai n, the bigger foll ow
on exercise, that's exactly the focus of that. The
devel opnent of its probabilistic LOCA because we
realize and -- and | think if nothing else this

exercise that we're going through has caused us to

| ook at -- people have been using -- a | ot of people
wor | dwi de are using PRAISE technology. | nmean let's
not -- let's be clear. They're using this technol ogy

to make predictions now. This is what alot of people
are meki ng deci si ons on.

It was certainly state-of-the-art wth
respect to | GSCC back in the md-'80s. W' ve |earned
a |l ot about that -- about that nechani sm since then
and now we have a new one cal |l ed PW5CC which | don't
know if Dave's going to get into. But, we had to
devel op some ad hoc corrections to the | GSCC nodel to
attenpt to nodel PWSCC for this exercise.

Now, you know, again, that's sonething as
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we do this further devel opnent, we're goingtotry to
develop nore fromfirst principles. But, that's --
again, that's just a rmuch longer tine frame endeavor
that we're really just starting now.

CHAI RMVAN SHACK: And -- and just on your
comment, Peter, they didn't use a bounding -- you
know, they tried to use their best estimtes of the
crack growth rates even then.

MR. TREGONI NG Ri ght.

CHAI RVAN SHACK: So, they're not as bad as
you t hink. You know, they're -- they're 1980's crack
growh rates though wunder water chemstry and
sensitized stainless steel.

MR HARRIS: ['ve -- 1've |looked at this
very recently at the da/dt Krelation that's in place
and conpared it with nore recent correlations. | was
surprised it didn't | ook that bad.

CHAI RVAN SHACK:  Yes.

MR. HARRI'S: It's got sone funny feat ures,
but it didn't | ook that bad.

CHAI RVAN SHACK: Yes, didn't |ook that
bad. The initiation nodel | -- what can | conpare it
W t h?

MR HARRI S: The question of residual

stress is you need to know nore than just the
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magni tude. You need to know the spacial variation,
t 00.

CHAI RVAN SHACK: But, your factor of two
was applied to --

MR HARRI'S: Everything.

CHAI RVAN SHACK: -- everything.

MR HARRI'S: Everything.

CHAI RVAN SHACK: . 2.

MR HARRIS: GCkay. So, that -- that's a
pass through the fatigue -- fatigue -- fatigue growh
portion of the nodel. This was the first part put
together in PRAISE and | think it's the part that's
stood the best -- the test of tine best. | neanit's
still being used worl dwi de and -- and t hen we' ve added
nodels to it since and the | GSCC nodel s getting kind
of old and but the fatigue initiation nodel is pretty
current | believe.

So, noving on --

CHAI RVAN SHACK: Just anot her questi on.
Just on tech -- when you did it in the '80s, you had
a hardtinme dealingwith the initiated cracks because
your conmputer just wasn't fast enough as | recall.

MR, TREGONI NG What do you nean? Deal i ng
with themin what sense?

CHAI RMAN SHACK: That he couldn't do the
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stratified sanmpling and -- and so, as | -- | think you
even sort of quit before you could really get
confi dence estimtes on your BWR crack sizes.

MR HARRI S: Yes.

CHAl RVAN SHACK: | assume | mean since
computers are unpty dunp thousand tinmes faster now,
t hat you can really run these things out nowand it's
not a problem

MR. HARRI S: It still can get to be a
problem and the problem | ran up against in -- in
doi ng the work we' re tal ki ng about here and conputers
are -- are so nuch faster and -- but, we still -- we
don't have like a stratified sanpling on the stress
corrosi on cracking.

CHAl RVAN SHACK: But, with the initiated
fatigue crack --

MR HARRI'S: Yes.

CHAI RMAN SHACK: -- presumably you have
t he same probl em now.

MR HARRIS: Right. R ght. W can-- we
can -- we can do that. | mean |I'msure there's ways
to do that. It's just not part of what --

CHAI RVAN SHACK: What was done.

MR. HARRI S: What was done and -- and part

of what 1'Il be tal king about is that even nowl can't
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get -- like we want to know the probability of a
greater than gpmleak in a 20-inch line. That's going
to be a pretty small nunber and in order -- and we
don't have a way to stratify on that.

CHAI RVAN SHACK: So, you can't run that

| ong.

MR HARRIS: So, | can't run that |ong.
| mean | -- you say well, all you have to do is run
longer. | nean | was coming up on things that my

take five years to do this thing I nean even now.
MR  TREGONI NG And you're effective
frequency limt cutoff is about 10°° 10'. Right?

MR HARRIS: Yes.

MR. TREGONI NG Sonething like that.

MR HARRI S: Yes.

MR TREGONI NG  So.

MR HARRI'S: Yes.

MR. TREGONING That's still within the
bal | park of the things that -- that we're talking

about here.

MR. HARRIS: But, 10°° might be three days
and 10" is a nonth.

MR. TREGONI NG Ri ght.

MR HARRIS: | nmean it -- boy.

MR. TREGONING  Order of magnitude --
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MR HARRIS: Yes.

MR, TREGONI NG  Sure

MR. HARRI'S: Order of magnitude is a | ot.

MR, TREGONI NG  Yes.

MR HARRIS: And -- and so -- and I'Il be
getting into this briefly. So, | came up wth

sonmewhat 1'd call an ad hoc nodel just so | could get
sonme nunbers and this is where we're going to start --
where we start to see sone really small nunbers.

The conputer tine's still a problem and
you coul d probably do sonmething |i ke Latin Hypercube
sanmpling or stratified sanpling and generate sone
nunbers. That's just not the word -- that's just not
what we were signed up to do at this point.

So, we already tal ked some about random
vari abl es. Fatigue crack growh is one of your random
vari abl es. The initial crack depth, we've talked
about that already alittle bit. Fatigue crack growh
rate for -- for giving delta K, critical net section
stress, the probability of detecting a crack during
i nspecti on. These are -- these are the random
vari ables in our determnistic nodel.

Then -- then you'd also have random
vari abl es associated with initiation.

Addi ti onal random vari ables for stress

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

231

corrosion, cracking. Was it tinetoinitiation for a
given set of conditions. Here's -- here's the
vari abl es t hat we consi dered. These are i nputs to our
nodel for distribution of initiation tine. Residual
stress as we al so take to be a randomvariable that's
been ratcheted way down and then the crack growth
rate.

The datot Krelation has sone randonmess
init.

Addi ti onal randomvari abl es, fatigue crack
initiation, cycles-to-initiation for a given cyclic
stress, the aspect ratio. The depth was at this .3
i nches, but we still have a random aspect rati o.

W -- we've already tal ked about a | ot of
this stuff.

Not that the operating conditions are
consi dered as deterministic. So, we're still taking
-- in the vast majority of cases, taking our stress
history as -- as given input. Residual stresses can
be random but the applied stresses are generally
consi dered as determnistic.

And, of course, ainportant part of any of
these efforts is the characterization of the -- of the
random vari abl es.

Next slide. G ven exanple-- no. Initia
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crack depth di stribution probably the nost inportant.
We al ready t al ked about Vi ¢ Chaprman and t hen PRODI GAL.
There was an ASME PDP paper that -- that -- that
provides details of all of this. So, we have for a
given -- for phoeritic and austenitic material of a
given size, we have a aspect -- we have a default
di stribution of crack depth. It's lognormal with a
given nmean and -- and nedi an and standard devi ati on.

Now, | believe the next. As an exanpl e of
the -- of characterization of scatter in your input
vari abl es, we have here an exanpl e of what was done in
the original PRAISE efforts for the da/dN delta K
relation for austenitic stainless steels. Thisisthe
data that was avail abl e i n about -- about 1980 and we
took all this data and we fit a curvetoit. W conme
up with this relation here.

MR. KRESS: Did you -- did you |leave a
one-half off of that?

MR HARRI'S: Pardon.

MR. KRESS: Didyouleave with an exponent
of one-half off of 1t?

MR HARRIS: | -- 1 -- 1 can't hear you at
all.

MR. KRESS: |I'msorry. Does that need a

one-half on the 1-R?

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

233
WALLIS: Yes, it does --

HARRI S: This exponent.

2 3 3

KRESS: No inside the bracket.

MR HARRIS: Oh, this -- oh. This should
be a square root of 1 mnus. Al right.

MR. KRESS: Yes, that's why | was aski ng.

MR HARRIS: Oh. Oh, yes, that shoul d be
a square root of 1 mnus R

MR KRESS: Ckay. I'Il -- 1"Il fix it on
m ne.

MR HARRIS: Ckay. kay. Yes.

MR. WALLIS: Now, is this -- is this Ford
t he sane Ford t hat we have here today? The Ford dat a.

MR HARRIS: ['Il bet it is. Up here.

MR, WALLI S: Wiy is his data so nuch
different from everybody el se's?

MR FORD: You know, darn it, | knew
somebody woul d ask that.

MR, WALLI S: And there's a consistency
here. The different groups of people seem to get
grouped different parts of the picture.

MR. FORD: | think ny data is obtained in
wat er .

MR. HARRIS: Well, a lot of this was in

wat er .
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MR. FORD: There's | owtenperature water.

MR VWALLIS: Al those outliers in the
north -- in the --

MR. HARRI'S: These are all -- they're all
Ford dat a.

MR. WALLIS: They're all Ford data. Yes.

MR. FORD: Thank you, Dave.

MR HARRIS: Alot of this was in water.
This is various -- thisis with and wi t hout water and
at 1| 50 F and at room tenperature. At that tine,
t hings were just kind of tending to fall together.

Interestingly enough | think as tinme as
progressed, this -- this -- this scatter band has
i ncreased --

MR VWALLIS: Well, the question is are
these -- are the conditions characteristic of the
reactor conditions then? If -- if there's -- inthis
picture or isthis just taken for austenitic stainless
steel under any conditions?

MR HARRIS: Well, this was austenitic
stai nl ess steel under a wi de vari ety of conditions and
within the scatter, then they all kind of |ook the
sane at that point in tinme.

MR, WALLI S: |"m not sure that they do

t hough.
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HARRI S:  Well --

WALLIS:  And so anyway.

HARRI S: Yes.

2 3 3 %

WALLIS: W coul d spend a long time on
this.

MR HARRI'S: So anyway.

CHAI RMAN SHACK: | nean you -- it's true
that if you took themat very |low frequencies in BWR
wat er, those things would just keep marching -- up,
up, up, up

MR HARRIS: Up. Up. Up.

CHAl RVAN SHACK: Yes, so this -- this is
a good rel ationship for acertain range of frequencies
or in a PWR probably over nost frequencies, but, you
know, this is 1980.

MR WALLIS: But, the outliers are either
Ford or GE and they're in opposite directions.

MR. SIEBER There's one Ford data point
that's in the band.

CHAl RVAN SHACK: Well, some of this is
heat -- the heat --

MR, WALLIS: And | just -- I'mjust saying
this inorder to make sure that you're -- you' re being
self-critical. I''m sure you are. | nmean sone --

probably some of these data bounds are nore rel evant
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to the problem than others and just to lunp them
altogether like this may not be appropriate.

MR HARRIS: And if | was to redo this
today, |'"'msure |I'd do it nuch differently and they
woul dn't all be |l unped together |ike this. Because --
because we know nor e about the probl emnow and we have
a lot nore data now. Even the -- changes. The N's
not 4 anynore.

So -- so, it would be preferable to redo
this and -- and put nore detail into this and build a
nore detail ed nodel of your crack growh rates and a
ot of that information is available. [It's just not
been put into this type of a code yet and | put this
up here just as an exanple of how we -- how we
characterize the scatter inthe data and put that into
our probabilistic nodel.

MR. TREGONING Let's -- | think let's be
clear. That while the crack growh information is
inmportant, a lot of the spirability's at pretty high
K level s and the percentage of |life spent at these K
levels is relatively small. So for a lot of these
things | still think initiation is governing.
Initiation and sonme sort of the |lower end of your
curve is governing a lot of the --

CHAl RMAN SHACK: Well, the scatter's
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probably not any better at the |ower end. You just
don't have enough data to show it.
MR TREGONING Right. | guess -- yes.
MR, HARRIS: Well, maybe --
MR. TREGONING -- is inportant, but as

you get toward the end of life, it's not as inportant

anynore. That's the only point |I'mmaking. [If it
fails at t or t plus one nonth, it doesn't -- you
know, it's -- it's pretty nuch irrel evant.

MR. HARRIS: Yes, but still what's down
here is really inportant, too and you say well, the
scatter doesn't seemso bad --

MR. TREGONI NG More i nmportant down t here.

MR. HARRI S: -- but that's because we
don't -- it'sreally inportant, but we don't have any
data down there at |east at that point. W do now.
Al this data was --

CHAI RMAN SHACK: Well, actually, the --
the high end is what's going to control your LOCA
The lowend is going to tell you when you get to the
| eak. You know, once the | eak -- once the crack gets
through a wall, the Ks go up and --

MR. TREGONING Well, of course, but if
you get -- if it gets through-wall and you get a one

gpm | eak, you're done.
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CHAI RVAN SHACK: Ri ght.

MR. TREGONI NG So, they may not control
the --

CHAI RMAN SHACK: The thing that probably
saves you fromthe uncertainty here is that you end up
with the detected | eaks and the only -- the only thing
a faster crack growth rate would do is get you to the
| eak faster.

MR,  TREGONI NG Faster | eak. That's
right. Wth standard fatigue you see that all the
time.

CHAI RMAN SHACK: Ch, yes. Yes.

MR. TREGONI NG You have a t hunbnail type
of crack that again unless it's affected by the
environnent, you tend to predom nately get |eaks
bef ore you get breaks. It's when you add the -- the
role of the environnent and the fact that you could
have a | ot of --

CHAI RVAN  SHACK: And those residual
stresses that we reduce by a factor five.

MR. TREGONI NG  The individual stresses
t hat you can get.

MR. FORD: Graham joking aside. | nean
if you -- I'm just connected up ny points. You' d

expect that variation under the operating conditions
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| was working at in the 1980s. At |ower frequencies,
you woul d expect that difference to exist.

The application | think that Dave is
applying is higher frequency applications where you
woul dn't see that. Data has got -- curve he's using,
m ne he' s using is nore applicableto higher frequency
condi tions.

MR. TREGONI NG \What frequency was you - -

MR FORD: Ch, | was 10°° hertz.

MR. TREGONING Then it took a long tine
to do your experinent.

CHAI RVAN SHACK: That's the probl em yes.

MR. KRESS: So, can | insinuate fromthat
that this curve will overestimte the crack growth?

MR,  FORD: It underestimated if -- if
you're doing little frequencies and --

MR. KRESS: Yes, you were saying that the
frequencies --

MR. FORD: Right.

MR KRESS: -- really existed higher.

CHAI RVAN SHACK:  You turned it into A dot
rat her than da/dN

MR. KRESS: That's right. Yes.

MR HARRIS: And there's -- there have

been some -- in the ASME pressure vessel code in the
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nmeanti me, there are sone ot her crack growth rel ati ons
t hat have been suggested and | think they tend to be
about the same and then higher down here and as part
of the sensitivity studies, we did as -- as part of
this LOCA elicitation, we changed the crack growh
rate to that code recommended rel ati on and found t hat
it didn't have a huge effect.

So, you know, we' ve | ooked -- we' ve | ooked
at nore nodern crack growh rates and -- and fool ed
PRAISE into considering those and it was not an
overriding factor.

So, we've cone up -- we use this crack
growt h rel ati on and we -- we characterize and consi der
C to be a random variable. It's lognormal at this
median and this second paraneter of a | ognormal
di stribution. So, we use this |ognormal distribution
of Cto describe the scatter in this data and that's
an input to our Monte Carl o nodel

So, calculations are perforned for nost
likely failure location within a system W in the
panel defined the systens that we were to | ook at and
then as -- in the probabilistic fashion nmechanic's
calculation in order to get a systemfailure, let ne
just use failureinavery looseterm in order to get

a failure probability for a system 1'd go in and --
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and -- and try and select the nost likely point in
that system point or points in that system that
woul d fail and then get the failure probability for
t hat | ocati on.

So, ny calculations are -- are done on a
| ocation-by-location basis and we'll -- and we'l | get
nore i nto what | ocations we | ooked at and t hen how we
-- howwe' ve conbi ned t hese, but basically, I'mtrying
to focus -- | do focus on a |ocation.

And then the calculations for that
| ocation are performed as a function of the flowrate
and that's just controlled by the probability of
getting it through-wall crack of I engths sufficient to
exceed that flow rate.

The flow rates are cal cul ated using the
SQUI RT software which was devel oped by Battelle with
NRC support. That's the calculation that -- that we
do to get the -- the leak rate through a crack --

MR. WALLIS: This is on the flow rates
which we're -- we're tal king about for LOCA?

MR HARRI'S: Yes, these are the --

MR. WALLIS: You'll never get 500, 000 gpm
t hrough crack.

MR. HARRI'S: No, not through a crack.

MR, WALLIS: You're talking --
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MR. HARRI'S: But, you have a crack that's

such that it breaks the --

MR WALLIS: Those will be the small --
really small |eaks. Yes.

CHAI RVAN SHACK: He's really doing this
nostly for his |eak detection --

MR WALLIS: Right.

CHAl RVAN SHACK: -- to find out what --
yes.

MR. WALLIS: That's right. That's right.
That's right.

MR. TREGONI NG  SQUI RT's not applicable
when you get to --

MR. WALLIS: No, that's right. It's the
| eak detection issue.

MR HARRIS: Yes. Yes, we weren't -- we
weren't using SQU RT to determ ne the 500,000 gpm

MR WALLI'S: No.

MR. HARRI' S: The NRC gave us a tabl e that
says you have to have a pipe size. The conplete
severance in a pipe of this size in order to get this
flowrate and then to get 500,000 gpm | just get the
probability of a sudden and conpl et e pi pe severance in
a pi pe of that size.

MR WALLIS: How -- how about the -- the

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

243

fish mouth thing? The split in the side of a pipe.
Does that cone into this, too?

HARRI S: That doesn't cone in.
WALLI'S: Doesn't cone into to this.
HARRIS: It doesn't cone in.

VWALLI'S: | thought that happened.

» 3 3 3 %

HARRI S: Are you thinking -- you nean
i ke an axial crack?

MR. VWALLIS: Yes, opens up like a fish
nmout h.

MR. HARRIS: Ch, we're concentrating on
circunferential cracks because we think that wll
dom nate the problem

MR VWALLIS: That's what this is.

MR HARRI'S: You get --

MR. TREGONI NG The cl ass one pi pes of the
-- of the -- typical manufacturing techni ques that we
have. Cr cracks clearly provide the biggest
chal  enge for --

MR, WALLI S: Yes, because of the way
they're made. Right?

MR. TREGONI NG Not only the way t hey were
made, but axial cracks you have a |l ot nore margin in
terms of | eak detection prior to getting failure and

that's -- that's as big a consideration
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CHAI RMVAN SHACK: But, it's also the way

t hey' re made. Because you don't have seamwel ded pi pe
in a nuclear plant.

MR. TREGONING |It's also the way they're
-- you don't have seamwel ded pi pe. But, you m ght --
wi th seam wel ded pi pe, you have sone --

MR VWALLIS: A split. Al right.

CHAI RVAN  SHACK: If you go in a coal
pl ant .

MR TREGONING Yes. Oh, yes, that's a
whol e different story. Yes. WlIlI, and again, we see
our --

CHAI RVAN SHACK: That's a whol e di fferent
story.

MR. TREGONING -- if you see failure in
non-cl ass one systens and that's why you have to be
very careful about operating experience. You see
those sorts of things. W've seen our worse failure
due to either seamwel ded pi pe for FAC-type failures
in carbon steel pipe where you' ve essentially seen
burst failure with no precursor evidence. | nmean
truly if they would have happened, there woul d have
been huge LOCAs in the primry system but you have to
be careful because their just applicable.

So, | apologize for that. | think Dave
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had | eak rate. 1t should be |l eak rate i nstead of fl ow
rate in that third bullet.

You ready?

MR. HARRI'S: Yes, so as | nentioned, the
stresses in the frequency of occurrence of these
stresses are inportant and they're required for the
dom nant location in the system They pretty nuch
define the dom nant | ocation within the systemwhere
the stresses are highest.

The stresses then were drawn from a
variety of sources. Here are our five base case
systenms and this table then tal ks about where the
stresses cane from W concentrated on the hot |eg
depressor vessel joint. That's our exanple for the
mai n cool ant piping. |It's also our exanple for the
500, 000 gpm | eak

These canme froma NUREG CR-2189. This is
t he original PRAlISE devel opment in which there is a
conpl ete set of stresses that were available for the
circunferential welds in the main coolant pipingina
conmer ci al pl ant.

W also -- this also included seismc
events of various nmagnitude.

The surge | i ne we obt ai ned fromt hi s NUREG

6674 which is a fairly recent set of results for
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vari ous conponents as put together by PNNL. This is
part of our devel opnent and -- and exercise of the
fatigue crack initiation capabilities in PRAl SE

So, we have a set of cyclic stresses for
the surge line we can get fromthis -- from this
effort.

The HPI |ocation, there's also a set of
stresses in this 6674.

The recirc line, | had an old analysis
laying around that had seismc events in it, DOH

stresses and in the feedwater, we're back to a NUREG

6674.

So, thisis where the set of stresses cane
from As part of ny charter, | was to gather up
stresses for our base case systens and -- and supply

themto whoever was interested in them Vic Chapman
primarily and | think he used ny stresses to the
extent that he could in his efforts.

MR. WALLIS: This is -- this is fatigue?
This is fatigue you' re tal king about here?

MR. HARRIS: Well, fatigue except in the
recirc --

MR, WALLIS: So, how do you -- how do you
get the end, the nunber of cycles?

MR HARRIS: Onh, that's -- that's part --
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that's part of the information that we get fromthe
references. W get the stresses and the cycles.

MR. WALLI'S: For many of the cases, there
are very cycles. It's normal operation. You just

heat it up and cool it down. You don't do that very

of t en.

But, if you' ve got sonething |ike an
instability in -- in the -- in the circulation
patterns and the HPlI |ine, you' ve got hot water here

and cold water there. You can get --

MR HARRIS: Yes.

MR WALLI S: -- tremendous nunber of
cycles --

MR HARRIS: Yes. Yes.

MR. WALLIS: -- in a short tinme. You're
dealing with conpletely different beasts. | would

think getting the Nright is very inportant.

MR. TREGONING It is.

MR HARRI S: Yes.

MR. TREGONI NG  You have essentially --
you have essentially stress frequency pairs that you
get out. That's the operating problem This stress
magnitude let's say at the -- operating at this
frequency, tend -- you tend to have the higher

stresses operating at fewer cycles and the | ower
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stresses at higher.

MR WALLIS: Right.

MR. TREGONI NG But, it doesn't always
work out that way. |If really that striping, you can
get sone pretty --

MR. WALLIS: Right. That'sright. That's
why | worry about it. Big ends.

CHAl RVAN SHACK: Well, in the HPI Iine
presumably those were thermal fatigue stresses and
sonmehow t hey nade sone sort of estinmate of the -- of
the frequency and the cycling that went on for the
thermal fatigue there.

MR TREGONI NG The HPI l'ine, ny
understanding is they actually went in and not only
nmeasured but --

CHAI RMAN SHACK: Ch. Ckay.

MR.  TREGONI NG -- also neasured in
concert with anal ysi s strai n-gauge pi pes and then from
t he strai n-gauge readi ngs, they predictedthe thermnal
striping type of |oading that they were getting.

Dave -- Dave's nentioned sone of this, but
again there was also stress information provided by
t he expert panel.

CHAI RVAN SHACK:  Yes.

MR TREGONI NG And the stresses t hat Dave
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used was provided to the panel. They | ooked over the
stresses and said in sone cases, well, these | ook okay
and these don't | ook okay. Go back and run your
nodel s using a di fferent set of nunbers and here's how
| would nodify them

So, thesearereally your initial starting
poi nts as nmuch as any --

CHAl RVAN SHACK: Yes. Yes. That is one
of the great difficultieswiththis problemis that if
Dave gi ven stresses can add anal yze t hese pi pes up t he
wazoo, you know, what is the probability of getting a
t hermal cycling stress sonewhere in the systemas a --
as athing he can't conpute very well and | mnot sure
exactly how you estimate that.

MR, WALLIS: Wwell, it's -- well, how you
run the plant can nake a difference.

CHAI RVAN SHACK: Vell, it's -- it's --
it's even nore than that.

MR WALLI S: You can let your HPI |ine
| eak or sonething. You know, you can get yourself in
troubl e.

MR, HARRI S: Well, yes, and we will -- and
sone of these stresses, we did nake nodifications.

MR. WALLIS: | mean HPI val ve | ' mt hi nki ng

rather than a pipe leak. You let it leak and you
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don't pay any attention.

MR HARRIS: W -- we did quite a bit of
-- of asensitivity study on the surge |ine | ooking at
different -- different stress histories and -- and it
was intended that our stress history did incur --
include thermal striping. So, we had |ots of cycles
of that lead to thermal striping and inthe -- and in
t he HPl nozzle, we did some -- we consider the failure
of the thermal sleeve. Just -- just let the thernal
-- we'regoing -- we're going to do the foll owi ng when
the thermal sleeve has failed and then what happens.

This first tinmethrough we didn't consi der
that and they said well, wait a minute. These thernal

sleeves failed. That's really not the problem you

shoul d be doing. That's part of -- that was a big
part of the June neeting where we brought up -- | said
okay, here it is and then people say well, no, not --

that's not what you shoul d be doi ng. What you shoul d
be doing is this and then since June, we go back and
make those changes.

MR.  FORD: The residual stress proved
files especially for |GSCC. A huge effect and
unfortunately, residual stress profiles are very, very
hi gh vari ance for the various cl assification of pipes.

How did -- howdid you deal with that? D d you al ways
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t ake the worse case scenario or the mean and the --
how coul d you deal with that?

MR HARRIS: Well -- okay. Back -- back
in-- back in the md-'80s when you' re putting these
nodel s together, they cane upwith -- with statisti cal
di stributions of residual stresses --

MR. FORD: Right.

MR HARRIS: -- for different |ine sizes.
We had | arge, nmedium and snall.

MR. FORD: Right.

MR. HARRI' S: And so, for each of those, we
had a different statistical distribution.

MR. FORD: You'd use those.

MR. HARRI'S: And we'd use those and then
we factored themin order. W ratcheted t hemdown by
a certain anount in order to get better agreenent with
servi ce experience and then used those.

There's also a spacial variation that's
i mportant, too.

MR,  TREGONI NG So, you're using the
ratcheting nunmbers in these calculations just to be
cl ear.

MR. HARRI'S: Yes, and | recall that's what
we did.

MR, TREGONI NG That's a problem The
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stress -- the plant stress history is determ nistic.

MR HARRI S: Yes.

MR.  TREGONI NG The residual stress
history is probabilistic, but they've been nodified.

MR WALLIS: Well, what's the |ikelihood
of some thermal striping going on sonewhere in the
system but no one has actually detected yet? But,
it's been going on.

CHAI RVAN SHACK: That's what t he expert --

MR. VWALLIS: Is that the sort of thing
that is detected if it doesn't lead to a |leak or to
somet hi ng obvi ous?

MR, TREGONI NG well, again, if it --
let's say you' ve got a plant where it hasn't been
detected. It's -- it's going to becone evident at
some point in time.

MR WALLIS: If there's a leak, but where
is the -- what's the other way of detecting it?

MR. SIEBER. Well, it's through a LOCA

MR. WALLI S: So, you're going to wait
until sonething fails before you detect it?

MR. TREGCONING Well, if -- if we-- if --
let ne be clear. If we -- if all of these nmechani sns
were such that we had precursor --

MR. WALLIS: But, your inspection -- your
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i nspection of the piping shoul d detect it. Shouldn't
it?

MR. TREGONI NG  You hope, but again, you
don't have 100 percent certainty.

MR WALLIS: Okay. You're putting that
into the anal ysis.

MR, TREGONI NG If -- if all of these
t hi ngs had a precursor event, we wouldn't need to do
this anal ysis. Because precursor event then we coul d
detect with 100 percent certainty. That would give us
enough assurance that we woul d never have a --

MR, WALLI S: No, [|'m thinking about
precursor conditioninthe plant. It shoul d have been
going on for some tine.

MR. TREGONI NG  The condition's part of
t hat .

MR. WALLIS: Like the thermal conditions
in the pipe line.

MR. TREGONING That's --

CHAlI RVAN SHACK: But, if it | eads to a one
gpm | eak before it leads to a LOCA, he's going to
detect it.

MR. TREGONI NG  Detect.

MR, WALLIS: W' d hope so.

MR. SIEBER And -- and those are pretty
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rare anyway.

CHAI RVAN SHACK: We brought that before
Davi s- Besse and - -

MR. TREGONI NG We just found out TM they
were operating for years with a .5 gpml eak that they
hadn't identified. That was -- it's a bit
di sconcerting.

MR VWALLIS: Well, their core was | eaki ng
progressively worse, too

MR TREGONING |'m sorry.

MR, VWALLI S: Their -- their pressure
operatingrelief val ve was | eaki ng progressi vel y wor se
up until the tinme of the accident.

MR. TREGONI NG  So, we're assum ng that
the tech specs are going to be maintained in this.

MR. SI EBER Striping only occurs whenthe
flow rates are very |ow You know, as far as
turbulent flow and -- and usually just by | ooking at
the geonetry, the designer can pick out the spots
where striping may occur and do sonet hi ng about them
ei ther by increasing the flowor putting in a thernal
sl eeve or something |like that.

MR TREGONING It's exactly that.

MR WALLIS: This is the frequency.

MR. HARRIS: This is an exanple of the --
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how stress is -- this is a surge line elbow with no
seismc stresses and this is the stress anplitude.
Some bi g, big nunbers. This is the nunber -- expected
nunber in 40 years. Some big, big nunbers.

MR. TREGONI NG So, those are sort of
order ed pairs by order of decreasing stress nmagni tude.
Qovi ously, these are pseudo el astic stresses.

MR HARRIS: So, this is the type of --
this is the type of information that we need i n order
to do our PRAI SE anal ysis. W need this and even nore
for the stresses.

As far as crack initiation, all you need
is the stress DID and the nunber of cycles. This is
-- this is what you get -- this is what you need for
the initiation part of the problem But, then for the
crack propagation part of the problem you al so need

to know the through thickness distribution of these

stresses.

So, the next view graph --

MR. RANSOM \hat are sone of the snall
but high frequency stresses due t0? These

identifiers?
MR. HARRI S: This particular list is
rather cryptic. Qite oftenthe list will have nanes

in there that'll talk --
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MR.  RANSOM I''m wondering |ike hunp

vi brations, some of those very high frequency things
or --

MR. TREGONING Now, thisis asurge line.
So, it's a pretty big pipe. M guess would be the --
t hese woul d be sone sort of thermal thing.

MR. RANSOM Yes, |'Il bet that's --

MR. TREGONING It woul dn't be mechani cal

vi brati ons. No.

MR. RANSOM  No.

MR. TREGONING Well, yes --

MR. RANSOM  No.

MR TREGONING -- not to that |evel.

MR HARRIS: Well, see even -- even 17, 040
years not a very high frequency in hertz.

MR WALLI'S: No.

MR HARRI'S: So, it wouldn't be vibration.

MR WALLI S: On the contrary vibration
woul d be m I lions or sonething.

MR. HARRIS: Yes. MIlions quickly and --

yes.
MR. TREGONING Small |ines can be snal
by that --
MR HARRIS: This is not very nany cycl es
a second.
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MR. RANSOM Those are operational cycles
t hen?

MR. HARRI S: Yes, these are expected
operational cycles and I would expect in the surge
Il ine these have sonethingto dow th thermal striping.

MR. RANSOM Ri ght.

MR. HARRI S: Ckay. So, these are the
surface stresses. W need to knowthe radi al gradient
of these stresses because that -- this radial gradient
affects the -- the -- the crack growth rate. The
rel ative anounts of uni formand radi al gradi ent stress
wer e defined by procedures that would given in this
NUREG 6674. |In some cases, these stresses are very
| ar ge.

At any rate the -- the list |ike we just
saw conbined with this deconposition in the uniform
and radi al gradi ent gives us an estimate of the stress
hi stories that we need for our initiation and growth
cal cul ati ons.

Then the cal culation procedure that we
used depends on the degradati on nechanism In the --
inthe hot | eg to pressure vessel joint, we considered
fatigue crack growh frominitial lowlight defects.
We also considered -- this was done by using the

W ndows version of PRAISE which is sonething that's
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easier to use than the PC version.

We al so considered PWSCC initiation and
gromh. This was -- we had to nodify WnPRAISE in
order to do that.

And the surge line we considered fatigue
initiation and gromth. W're now the -- the high
stresses that are away fromthe -- from any of the
wells. So, we have to go in and | ook at the -- at the
hi gh cyclic stress | ocati on and consi der fati gue crack
initiation and grow h.

So, there we used pcPRAI SE i n conjunction
with an ad hoc procedure to get the estimte for
| arger leak rates and so forth.

MR, WALLIS: Is that 1:007?

CHAI RVAN SHACK: I'd suggest we take a
break here for lunch. | think we're going to have to
take a | arge chunk of this out of Eileen's tine which
hopefully she really didn't need all that she had.
Because she's certainly not going to get it.

M5. MCKENNA: | think -- | thinkit's fair
to say that we will be back at a | ater date.

CHAI RMAN SHACK: So, | -- you know, I
think we'd -- we'd like to get through this in
probably as nuch detail as the menbers want. We'l|

try to --
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MR. TREGONI NG Today, this was the focus

of today.

CHAI RVAN SHACK:  Yes.

MR. TREGONI NG VW  put Eileen's
presentation in case we got toit. So, she -- she can
do it | think relatively quickly.

M5. MCKENNA: |Is there an expectation as
to tinme?

CHAl RVAN SHACK: well, if we take a half
an hour for lunch, if that's okay with the nenbers, |
woul d guess -- 1'd say 2:30. W'Il have tine for a
rel atively short presentation from Eil een.

Just |ooking at what Dave has to get
t hrough and getting back to Bob. | nmean | think -- or
Rob. | think we're going to be --

MR, TREGONI NG And 3:00 is still --
that's the expire.

CHAI RMAN SHACK: That's -- that's -- yes.

MR. TREGONING That's the expire.

CHAI RVAN SHACK: Be | osi ng menber s her e at
t hat point. So.

MR, TREGONI NG  Yes. Yes.

CHAI RMVAN SHACK: That -- that -- you know,
otherwi se, we'd just sort of run on today, but we

can't do that because everybody's taking off.
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So, I -- | guess 2:30 and we will finish
at 3:00.

MR. SNODDERLY: And -- and | think what
we'd like to hear about from Eileen is -- is the
future actions and how you plan to -- to -- your
approach for -- for responding to the SRM and then
that way, we can gauge future interactions with you
and you mght -- well, we need to revi ew and comment .

CHAl RVAN SHACK: So, we'll take a short
break for lunch. 1:30 yes.

(Wher eupon, the neeting was recessed at

1:02 p.m to reconvene at 1:42 p.m this sane day.)
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AAF-T-EERNOON S-E-S-S1-ON
1:42 p. m

MR HARRIS: Ckay. So, in the case of
fatigue crack initiationinorder toget probabilities
-- the probabilities of the |larger |eak rates, we had
to use an ad hoc procedure to nmake these estimates.
Because if you just use the Mounte Carlo sinulation,
the nunber of times it takes to do the trial, you'd
still be doing it.

So, the ad hoc procedure uses pcPRAI SE f or
the Monte Carlo simulation of failure. Just runs a
regul ar old failure because the probability of aleak
is fairly high.

So, you do your Monte Carlo sinmulation,
but each tinme you get a | eak which is a through-wall
crack, you wite down the |l ength of that | eak and the
time at which it occurred and then fromthe -- and
they're all fairly short cracks.

And you -- you get the distribution of
those fairly short cracks and extrapolate it out to
the |l onger cracks that are required for the |arger
| eaks and get your failure -- your probability of the
| arger | eaks that way and so, that was necessary in
case of the conponents.

CHAI RMAN SHACK: Now, let ne get this
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strai ght, Dave. You get these things and then you fit
it wwth a lognormal and then you foll ow out the tail
of the lognormal to the big crack size?

MR HARRIS: Yes, and |'mnot sure with
t he | ognormal, but sonet hing.

CHAI RVAN SHACK:  Somet hing |ike that.

VR. TREGONI NG You' re clearly

extrapol ati ng your distributionto get you out to the

-- to the --
MR. WALLI'S: How you extrapol ate can make
a big difference to the tail. It's a |ong way away.
MR. TREGONI NG The distribution you use
can --

MR WALLIS: Right.

MR TREGONING -- get that --

CHAI RVAN SHACK: Well, hopefully, one
checks the fit at least to the initial point of the
di stribution.

MR HARRIS: Ch, we check the fit to the
data that we do have and we're also able to do the
probl em both ways i n sone cases and we found that the
extrapol ation that | was doing gave you a higher --
hi gher estimated failure probability thanif you could
do the whol e problem

So, we were thinking we were getting --
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getting upper bondage type nunbers by this
extrapol ati on procedure.

MR. TREGONING But, if you go out to the
tail you may not be -- if you've goneto atail that's
much | onger times, you may not be able to make that
sane stipul ati on.

MR. HARRI S: W couldn't nake that
compari son.

MR. TREGONI NG  Yes. Yes.

MR HARRI'S: Right.

MR. TREGONI NG Ri ght.

MR. HARRI'S: In some cases we coul d make
t he conparison and in those cases --

MR. TREGONI NG Ri ght.

MR HARRI S -- we erred on the
conservative side.

CHAI RMAN SHACK: The statenment was then
that this, in fact, dom nated the failure rather than
the -- the weld flaws. The preexisting weld flaws.

MR HARRI S: In sonme -- in sone
conponents.

CHAl RVAN SHACK:  Sone conponents.

MR HARRI'S: Sone conponents.

CHAI RVAN SHACK:  Not al ways.

MR HARRIS: Not -- not always. In the
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conmponents that were dom nated by --

CHAI RVAN SHACK:  Ckay.

MR. HARRI'S: Ckay. The next view graph.
So, we do these anal yses. W provide -- get the
failure probability of the domnant joints as a
function of time. W get the cunul ative probability
of fl owexceeded the given rate as a function of tine.

So, this is an exanple of an output.
Soneti nmes these nunbers are big. Sonetines they're
smal | .

The next view graph.

MR, VWALLI S: So, this thing has a 10
percent probability of given 100 gallons per m nute in
60 years?

MR HARRI S: Yes.

MR. WALLIS: At the end of 60 years.

MR. HARRI S: This particular problem
This is a 12 inch --

MR. TREGONING  Twelve inch with a weld
overl ay.

MR VALLIS: Wth a weld overl ay.

MR HARRIS: And for the given stresses
and everything el se that was done for this particul ar
one.

MR, WALLI S: Now, this is one place or
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this is all the places where this occurs or --

MR. HARRIS: That's -- that's one pl ace.

MR. WALLI'S: One place and there are |lots
of these.

MR. HARRI' S: There aren't -- there are not
necessarily a lot of these places because this was
probably the high stress point.

MR. WALLIS: The worse place. The worse
pl ace.

MR. HARRI S: So, there's only naybe a
coupl e of those in the whole system

MR WALLIS: Ckay.

MR. TREGONING For a given -- you said
this, but I'll just try to nake it clearer. For a
gi ven system he focuses in on the weakest |ink.

MR. WALLIS: That's what he neans by the
dom nant joint? The weakest I|ink.

MR. TREGONING He -- he fixes the worse
joint and when there's a nunber of joints, he --

MR, WALLIS: That's right.

MR.  TREGONI NG -- he has to mmke an
assunption of how many joints are simlar to this.
Now, if there's 40 joints in the system he woul dn't
mul tiply these results by 40, but | et's say, you know,

there's four or five joints that are simlar to this
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one and maybe woul d nultiply these results by four or
five. But, he has -- he mmkes that additional
assessnent of f-1ine.

MR. HARRI S: Because in the end, what
we' re suppose to provide to the panel nenbers is the
system - -

MR. TREGONI NG System failure
probabilities not failure probabilities of any one --

MR. WALLIS: That's right. You'll add
them al |l up.

MR HARRIS: This is the way | get to a
systemfailure probability.

The next one says -- wel |, we concentrated
on 25, 40, and 60 years that we talked about this
nor ni ng.

Obt ai ned t he average LOCA frequency wi t hin
agiventineinterval. W just usedthe curmul ative at
the end of each tine interval and divided by the delta
t to get frequency. So, it's just an average within
that time interval.

CHAI RVAN SHACK: But, you really want to
hazard rate, but if your cunul ative probabilities are
so low, it doesn't make any difference.

MR. HARRI'S: Generally.

CHAI RVAN SHACK:  Yes.
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MR HARRIS: That's true.

CHAl RVAN SHACK: Right. That's right.

MR. HARRI S: And then the system LOCA
frequency is obtained by multiplying this nunber by
t he nunber of | ocations within that systemthat have
t he high stresses that we were | ooking at.

And we did a -- an extensive series of
sensitivity cal cul ations including the application of
unexpected high -- high level stresses. Were | --
what | call and what sonme ot her people call a design
[imted stress. So, we'll put on a big stress and
cal cul ate the probability given the stress occurred
and then put that in --

MR. VWALLI'S: How do you know how bi g t hat

stress is?

MR HARRIS: Well, that's up to sonebody
el se to do.

MR. WALLIS: Up to sonebody el se?

MR HARRIS: Ch, how big that stress is?

MR. WALLIS: Yes, that -- that unusual --

MR. HARRI'S: No, we just -- we -- we chose
a couple of representative -- well, we got wth

representative nunbers, you know, yes.
MR VWALLIS: Pull themout of the air?

MR, HARRI S: Ch, yes, 1'll give you 40
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KSI, 60 KSI. Pull themout of theair. 1'Il give you

40 and 60 and then -- then if you want, you can use
t hose nunbers to try and esti mate.

MR, VALLI S: How do | know what the
| oadi ng function's going to be?

MR HARRIS: | -- |1 don't say anything --
| don't say anything about the probability of that
| oad occurring. That's part of the --

MR. WALLI S: Sonebody el se has to do t hat.

MR. HARRI'S: Sonmebody el se has to.

MR. TREGONING Right. The -- the area
where we're looking at rare |oadings, we' re doing
exactly that. W're -- we're -- we're asking the
experts to apply a specified stress |evel and say
what's the conditional failure probability due to the
stress |evel.

Now, we fixed those at magni t udes defi ned
by the ASME codes. They're very well defined. So
that all the experts know what they're doing in that
case.

Now, you still have to ask the -- the
mllion dollar question. What's the frequency of that
occurring?

"Il go into a little bit of that if we

have time at the end.
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MR. HARRI S: The hot leg to pressure

vessel joint was chosen as the dom nant | ength for the
| arge pi pe. It has the highest stresses and the
hi ghest tenperature.

The sensitivity studies for the hot |eg
and pressure vessel joint included these -- included
this design limting stresses and seism c stresses.

W also |ooked at PWSCC growh from
initial defect with -- with proof testing -- proof
testing and agi ng, residual stresses and so forth.

So, the -- the -- what | call a reference
case. We do all these sensitivity studies on all of
t hese | ocations and the -- and then --

MR. WALLIS: Did you go back and predict
the DC Sunmer in sone sort of way?

MR. HARRI'S: Was that a CRDW?

MR, TREGONI NG No, that was the DC
Sumer. We didn't attenpt --

MR. HARRI'S: we didn't attenpt that. No.

MR WALLI S: W have an event where
there's --

MR. SIEBER. But, that was an anomaly.

MR TREGONING W had one event.

MR. WALLIS: It was a strange nethod of

construction was it or something.
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MR TREGONING A lot of repair wells.

So, it was very -- sonmewhat atypical in that sense,
but it's -- it's one of that --

CHAI RVAN  SHACK: That's the w shful
t hi nki ng part.

MR. TREGONING Yes. Right. Well, right.

CHAl RVAN SHACK: Bad heat, bad well.

MR. TREGONING That'sright. | thinkthe
nunber of repair wells | think we could say that that
was probably atypical. Now, | don't knowthat |I'd say
the residual stresses that evolved from those was
necessarily atypical, but it's a different issue.

MR. HARRIS: So, for each conponent, we

did -- we did several runs. |n sone cases, nmany runs
and these -- the de-sensitivity studies and then at
the end, | -- | selected what | call a reference case
as the -- as the one | would highlight to the rest of

t he panel as the one that they should focus on during
their elicitations and if they want to use that, they
can and if they don't want to, they have a whol e bunch
of other information available to themor they m ght
not even use any resource. |"'msure a |lot of them
didn't use it at all.

To the surge line elbow, we got sone

refined stresses so we could do better than we
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obtained fromthe -- that NUREG report that provided
t hese summari es.

The HPI makeup nozzle was anal yzed with
failed thermal sl eeve and with i medi ate fati gue crack
initiation and then the stresses as -- as before. So,
we had a set of stresses that we applied.

The 12-inch recircul ation |ine bench mark
with reported | eaks and observations of cracks. So,
t his was an exanpl e where we coul d bench mar k agai nst
some predictions made by Bengt Lydell based on his
nodels in --

MR TREGONING  We bench marked all of
them but this was the one case where the service
experience was nost directly applicable to what we
tried to analyze. This is the one base case where we
had the easiest way to make a conpari son. That's
slide 23 that we're going to get to when he's done.

MR. HARRIS: Next slide. Well, this is
Bengt Lydell's results where he has the failures per
-- failure frequency for weld year as a function of
age for different dianeters.

And | look at that and | say that's 10
to 10°% per year, maybe a little nore.

MR.  TREGONI NG And this has got a

m shmash of ol d and newmaterials, various mtigation
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techniques. So, it's -- you know, this is all the
data. It hasn't been screen using --
MR. HARRIS: | |ook at that and | just see

it. They're all the sane.

MR. TREGONING Well, again, thisis years
of operation. |It's not cal endar years either. So,
you have to be careful. Because if -- if you | ook at
cal endar years and you | ook at the effect of | GSCC,
cone up with a slightly different picture there.

| think the only point to be made is this
is everything. This is a mshmash of different
conditions, when the plants actually started, what
their materials were, what their water chem stry --

MR, WALLIS: But, sone are -- sonme are
hi gher than ot hers.

MR. TREGONI NG  Sone are higher.

MR. HARRIS: This -- this green one to ne
ki nd of stands out. This is a 12 to 22 incher.

MR. WALLIS: Yes, it's the biggest one.
Isn't it? Well, not quite.

MR HARRI S: You woul d have thought it
woul d have been the three to six. | mean fromwhat |
hear the four-inch lineis one of the bad actors. So,
you think the small |ines would stand out, but they

don't.
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MR, WALLIS: So, six to 12 is the best.

MR. HARRI S: Six to 12 is good. Yes.
But, see it's -- but it -- | nmean this is just
bounci ng up and down by factors of three.

MR. WALLIS: It doesn't go anywhere near
as high as the others do.

MR. HARRIS: Yes, it doesn't -- yes, but

the -- the worse -- this -- this is the three-inch
line and this is as big as 22-inch line. So -- so, |
said well, let's just -- they're 10* to 10°° per weld
year and if | generate results and | fall in that bin,
| -- 1 call that -- 1'd reamit.

So, the next viewgraph is the results of
sone PRAI SE cal cul ati ons. W had a 12-inch line. The
| eak frequencies -- any -- any | eak frequency. Runit
-- it says three or four stainless. W runit for 20
years and then we do a weld overlay and --

CHAI RMAN  SHACK: But, vyour failure
mechani smhere is SCCrather than fatigue. Right? O
isit --

MR HARRIS: Yes.

CHAI RVAN SHACK:  Yes.

MR. HARRIS: Yes. Yes. And that was the
nmechani sm for the previous slide, too.

So, we then |ooked at the -- the nean
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normal operating stress. First off, | used 20 psi and
because this should be -- | -- this | figured was --
the domi nant joint would have a stress on it like
that. Based on -- on rolled stress analysis --

MR. WALLI'S: You' ve done sone real -- now,
see work here. You're multiplying by 49 t hen di vidi ng
by 49 and getting the sane answer.

MR HARRIS: \Were is this?

MR WALLI S: In the first colum. You
start with per weld joint. You multiply to the 49.
You divide by 49. You get the sane answer.

MR. HARRI'S: Onh, yes. Yes.

MR VWALLIS: That's so --

MR. HARRI S: Because here assum ng we'd

had - -

MR, TREGONI NG Redundant i nformation
obvi ousl y.

MR. HARRI'S: Yes. Because in the end we
want to do this per joint. This -- this average per
joint. GCkay. And they're all -- | say they're al
10*. This is 25 -- 0-25, 25-40, 40-60. |'mgetting
nunbers on a per joint -- average per joint basis that

are pretty much, you know, agreeing wth what Bengt
Lydel | was doi ng actually.

MR, TREGONI NG But, just to make it
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clear, at the smaller stresses, you' re assum ng t hat
-- these smaller stresses are nore applicable to al
the joints.

MR HARRI'S: You got 49 joints.

MR. TREGONI NG  The bigger stresses are
only applicable to tw joints. So, that's -- that's

the distinction.

MR. HARRI S: Ch, here's the big
di ff erences. The big differences are here aren't
t hey? The per joint -- where's ny per joint.

MR. TREGON NG Yes, there's the big
di ff erence.

MR. HARRI'S: Per weld joint when you | ook
at all of these joints or whether you | ook at the
dom nant ones here's the big difference, but when you
get all done factoring in the -- the nunmber -- the
nunber of joints that this nunber's applicable to and
the total number of joints come up with the system
wi de average per joint, they ended up about the sane.

We ended up within the band that |I -- that
| wanted to end up in. So, that -- that nmakes ne feel
nore confortabl e about what we're getting.

And this -- thisis areal inportant joint
for the estimate for BWRs.

MR,  FORD: Dave, why doesn't the
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probability go up with the age? Yes, like this one,
it's actually going down.

MR. HARRI'S: Well, for one thing fromO-20
years there was -- we were just running three or four
stainless and at 20 years, then we get the weld
over| ays.

MR. TREGONING This is the effect of the
wel d overl ays. So, the weld overlay in this case
caused it to go down.

MR. FORD: On. Ckay. Yes.

MR.  TREGONI NG Decrease in failure
probability.

MR, HARRIS: So, after you do the -- and
-- and this 25 -- oh, yes, okay. This -- this has
spent 20 years without a weld overlay and five years
with and this, it was all weld overlay and here it's
all weld overlay and it's still going down.

MR FORD: But, why should it go down?

MR HARRIS: Well, why shouldn't it go
down?

MR FORD: Well, it's a time-dependent
phenonena. Surely as the --

MR. HARRI S: The failurerate -- to ny way
of thinking, the failure rates don't necessarily have

togoup withtime. The one thing you can tal k about
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infant nortalities and bathtub curves and --
MR. FORD: But, -- is going at the sane
rate. You wait another ten years and it'll have grown

ten years multiplied by the inches per year.

MR HARR S: | don't think --
MR FORD: And -- and, therefore, the
likelihood of a -- a leak wll have gone up

correspondi ngly.

MR. TREGONING  Well, what he's saying
here is -- is that -- is that again 0-25 years, the
bul k of that history was without a weld overl ay.

MR HARRI S: Yes.

MR. TREGONING | think what the nodel is
sayi ng before you put the weld overlay on, you had a
fairly significant chance of having a | eak and once
you put the weld overlay on, your -- you've affected
that in a positive sense and it's continuing, you
know, it's continuing to be positive. | guess, you
know, there's some cases where --

MR HARRIS: Onh, it's still a positive --

MR. TREGONING It's always a positive
but there -- but there's sone cases that m ght be
bi gger flaws when you put this weld overlay on that
still may grow through and | ead to failure between 25

and 40. So, | think that's why it's continuing to
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decrease because you' re shaking out all these things
t hat occur.

MR HARRI S: Yes.

MR. TREGONING And if the assunption is
if it hasn't fail ed by 40-60 years, it woul d have been
a small flaw when you put the wel d overlay on and the
wel d overlay's having a nuch bigger affect on that
smaller flaw than that -- than the larger flaw |Is
that a good interpretation?

MR HARRIS: | think that's better than |
coul d have explained it. Yes.

MR. FORD: Now, you have these quoted to
two deci mal places. Wat sort of uncertainties are on
t hi s?

MR HARRIS: Ch, well, we don't --

MR. FORD: Shoul d | take nmuch benefit the
fact that --

MR. HARRIS: kay.

MR. FORD: -- it was done off the first 20
cycles of the overlay, but then is there nmuch of a
di fference between 5x10 -- 10°° and 2x10°°

MR. HARRI S: | wouldn't attach much
significance to it at the end of the day.

MR. FORD: Ckay. Because if you | ook at

the data --
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HARRI S: Yes.

FORD: -- that's fudgi ng around, too.

2 3 3

HARRI S:  Yes. No. No.

MR. TREGONING W're -- we're shooting
for one significant digit inthese final results. |If
you tell me that we got these -- we get our results
wi t hi n an order of nmagni tude, hey, | won't believe you
nunber one or (b) | would ecstatic with that.

MR. WALLIS: What order of magnitude?

MR. TREGONI NG Huh? Order of -- | would
ecstatic if we were able -- if we knew what the true
value was and we were really within an order of
magnitude, | wuld -- that would be quite an
acconpl i shment .

MR SIEBER  Yes, it woul d.

MR. TREGONI NG And again, |'mnot trying
to be, you know --

MR WALLI S: So, we -- of course, as

regul ators, we'd have two orders of nmagnitude and

t hen --

MR TREGONING | -- what | think we're
going to see and if we don't see this, it will -- it
will lead me to -- an -- an indication that there's

sonet hi ng about our process that's not right. Wat I

woul d expect is we're going to have fairly large
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uncertainty bands over whatever nunbers we come up
wi t h. If we don't have |arge uncertainty bands,
that's going to cause ne to question various aspects
of this process.

Because of the difficulty of what we're
asking people to do, because of the nunber of
vari abl es that are invol ved, there are certain things
about the results that -- because of therarity of the
events, there's certain things that we would
anticipate going into. If we don't see those in the
final result, it's going to bring into question the
validity of the process that we' ve applied.

| don't think that's goingto be an i ssue,

but if it -- if it is that we get very, you know,
within-- evenif we get |less than within an order of
magni tude uncertainty, | -- ny expectation would be

that's too snall

MR HARRI'S: The next slide. W also did
a conparison of the observed and predicted cracks and
the PRAI SE results are for an overlay at 20 years and
this is the cracks greater than a certain size per
wel d year. The data points are fromBengt Lydell and
thelineis-- is aresult of the PRAI SE cal cul ati ons.
His prior and post | believe have to do with -- with

and wi thout a weld overl ay.
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MR. TREGONI NG Now, what -- let ne clear

because ny base case definitions that | gave earlier
weren't clear

Earlier for therecirc, we didn't have any
mtigation, but we thought we at | east wanted to put
one mtigation procedure in there. Not all of them
We didn't look at the effect of water chem stry, but
we at |least wanted to add one in there and what we
added in there was the effect of overl ay.

What you see in the distributions is when
we cal cul at ed fromt he dat abase | eak frequenci es, what
they did is they used a database prior to 1983
essentially. So, events prior to 1983 was there prior
di stribution.

MR HARRIS: Onh. Oh.

MR TREGONI NG Posterior distribution was

i npacted by the events since then. So, that's where

the pre -- the prior and post comes from
MR HARRIS: | think -- | see prior and
post and | associate it with Bengt Lydell, | think

Baeysi an sonet hi ng or ot her.

MR, TREGONI NG It is. It's a Bazian
update of that prior distribution. So, the -- the
distribution they wused was essentially the

di stribution prior to 1983 which was a | ot of nornal
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water chem stry, nomnal 304 stainless types of
materials and then that was updated by things that
happened after that.

MR. HARRI'S: You coul d al so think of that
as with and without mtigation.

MR. TREGONI NG Effectively, yes, although
t he post nunbers consider all the different types of
mtigation. \Were your analysis only considers one

wel d overl ay.

So, in the post you ve got -- again,
you' ve got effective water chem stry. You' ve got
effective material substitution. You've got weld

overlay and | guess in sone cases, sone people did
stress inprovenent al so.

MR. HARRI'S: Right.

MR. TREGONI NG Mechani cal stress
i mprovenent .

So, you've got three or four different
things that -- and sone plants --

CHAI RVAN SHACK: Well, you did that as an
alternative to the overl ay. | mean | don't think
anybody ever did both.

MR. TREGONI NG Well, we required people
to do two | thought. Wasn't that the requirenment?

Had to do two different techni ques?
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MR. FORD: Well, that was GE approach

There's Belton Suspenders.

MR. TREGONI NG Right. Belton Suspenders.

MR. FORD: Diduse tw. | don't knowthat
it was ever denmanded by anybody.

CHAI RVAN SHACK:  Wel | --

MR. TREGONI NG | nspection 0313 was -- was
rel ati ve how many -- how many you had appli ed.

CHAI RVAN SHACK: Ri ght . That's right.
That's right.

MR HARR S: So, this was another bench

mark that we did. | was pleased with this outcone.
The nunber -- and this observed cracks. So, we have
to put -- in order to get the PRAISE results you have

to put in the detection probability and | had to use
an out standi ng what -- what -- outstanding detection
probability in order to -- to get sonething that fell
in between here. But, | -- | was pleased with this.
|'d be in the sane ball park.

MR FORD: Is it abigeffort onyour part
tojust rerunthese things with just pluggingintothe
crack growt h nodel ? Connectivity of .1 for instance
and about .3 which | guess is what we have done so
far.

MR. HARRI S: Yes, connectivity is just an
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input and that's real easy --

MR.  TREGONI NG That's just specific
vari abl es.

MR. FORD: The reason | amsaying thisis
this will be used in the future and there are no BWR
pl ants operating or pretty well none operating at that
1.

MR. HARRI'S: They do wel d overlay and t he
reduced --

MR. FORD: Well, they don't al ways do wel d
-- weld overl ays.

CHAl RVAN SHACK: They al nost all -- they
all run with better water cheni stry.

MR. HARRI S: They all run with better

wat er .

MR. RANSOM O | ess.

MR. TREGONI NG We could have, but we
didn't. W could have tried to do sensitivity
anal ysis and -- and | woul d have done this in -- each

variable at thetime tolook at the effect. W didn't
do that per se just because --

MR. FORD: Because | wouldn't -- wouldn't
m nd betting on this thing here. If you did that
line, the .1, it would be on top of this post 1983 --

MR HARRIS: Well, renenber that we didn't
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do anything for the first 20 years. So, a |lot of what
we' re seeing here m ght not have anything to do with
mtigation.

MR FORD: Ckay.

MR. TREGONI NG Well, certainly the prior
-- the post distribution does have sonething to do
with -- with mtigation.

MR. HARRIS: Well, but the -- the PRAISE
result is pretty nmuch -- mght be dom nated by what
happened that first 20 years.

MR, TREGONING That's -- that's entirely
possi bl e.

MR, HARRI S: But, then we can start
changi ng the 20 years, too.

CHAI RVAN SHACK: Coul d you adjust your
mke alittle bit?

MR, TREGONING You ready to nove on?

MR HARRI S: Yes.

CHAI RVAN  SHACK: Well, you mght just
check to see if you got that one turned on. There's
two sw tches.

MR TREGONING | |ooked at it before |

gave it to you. | thought it was turned on.

MR. HARRI S: Wy don't we just use the --
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the table m ke?

MR, WALLI S: The failure probability's
fine.

MR. TREGONING Ckay. So, the --

MR, WALLIS: Also --

MR. TREGONI NG So, the failure
probability was one.

MR HARRIS: 1'd like to --

MR. TREGONING You'd like to keep that.

MR HARRIS: Yes, I'dliketo--1"dlike
to see what I'm-- okay. |Is that okay?

The feedwater el bow was selected as the
dom nant joint for the feedwater system That was --
t hat was t he expect ant dom nant degradati on mechani sm
but I didn't have a probabilistic nodel avail able.
So, | didn't -- wasn't able to consider it.

The results of the sensitivity studi es and
bench marking were all provided to the panel and | --
also | had a reconmended reference case for each of
t hese base cases and so, we had -- wholly cow, what
happened to that thing? You wouldn't be able to see
it anyway.

MR,  TREGONI NG [t's not -- it's not
readabl e unl ess you | ook at --

MR, WALLIS: Well, an interesting nunber
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that cones to mnd is 74.

MR, HARRI S:

inthere and that's --

Yes, there's a 10"

that's fromthis ad hoc nopdel

where you do this extrapol ation.

MR WALLIS: The age of the universe?

MR HARRI S: In mcroseconds and then
sonme. Yes.

CHAI RVAN  SHACK: So, you beat Pete

Ri cardel | a who only managed to cone in with 10%. So.
MR. HARRI'S: Ah. Ckay.
MR. TREGONI NG What was that for CRDW?

CHAlI RMVAN SHACK: No, that was for a vessel

failure.

MR. HARRI S: Ah. Hum That's a | ow
nunber. But, you see just about -- if | didn't use ny
ad hoc procedure, all those grayed out areas, |'d say
unknown. So, in order to just cone up with sone

nunbers to provide, we use this ad hoc procedure and

| don't -- you know, 10", | don't believeit. That's
a nunber -- and sonme of those, | don't have any
entries. Those are the 10" and things like that.
But --

MR. TREGONI NG You' ve got alowthreshol d
for what you woul d include.

MR HARRIS: | -- | have a lowthreshol d.
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Yes, but yes, | have a |low threshold for that.

So, this was -- even though you can't see
it here, hopefully, it turned out okay on your hard
copy and that was --

MR SIEBER: Here. You can take al ook at

MR HARRI'S: That's kind of what --

MR. TREGONING Yes, | can blow it up.
That's all | can --

MR HARRIS: So, that's -- and that al so
gi ves you the dom nant joint frequency and then the
system frequencies and so, that's a summary of the
results and each one of these colums has -- has
several tables associated with it to give theresults
of the sensitivity studies and the recirc line, we

| ooked at the 12 and 28-inch joints.

So, that -- and that's what it all boils
down to. Wiat -- what ny contribution boils down --
MR. WALLI S: This -- this is unusua

events in that, too? This --

MR HARRIS: No. No. No.

MR, TREGONI NG Wwell, again, normal --
nor mal - -

MR. HARRI' S: This are just normal -- these

are expected of him This is the normal operation.

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

289
MR TREGONI NG  Yes.

MR. HARRIS: And -- and then behind, you
know, sone of the -- sone of the tables that give nore
detail s on each of these conponents have results with
and wi t hout unexpected events. So, you -- thisisn't
the only thing that was provided. This is just a
particular summary that -- that | thought would be
nost useful .

| like to get things all down onto one
page.

And then that mi ght be the very |ast one
or do | have a concl udi ng.

MR. TREGONING That's the | ast one.

MR HARRIS: That's the very |ast one.

MR TREGONING That is the |ast.

MR HARRIS: So, that's what | canme up
with at the end of the day and then the next step for
me was to go into the elicitation process and one
thing I did was throw a bunch of that away and do

sonmet hi ng el se. So, that's just sonething providedto

people if they thought it woul d be useful. | foundit
useful, but there's a lot of it that | -- that |
didn't even consider and in -- and in the end of the

day, in fact, and for the feedwat er el bow, you have to

make sone judgnent as to what it's going to be because
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we don't address here.

MR. TREGONI NG  Ckay. kay.

VR. HARRI S: That's concludes ny
presentation. Thank you for the opportunity to cone
and talk to you.

MR SIEBER  Thank you for being here.

CHAI RVAN SHACK:  You nust have conputed a
| eak frequency and that's the greater than 07?

MR. HARRIS: Yes, | have it greater than
0. Is it in that table?

CHAI RMAN SHACK:  Yes, | nean --

MR, HARRIS: That's a | eak frequency.

CHAI RVAN SHACK: That's a | eak frequency.

MR HARRI S: Yes.

CHAI RVAN SHACK: So, you're -- you're --
how cone you don't have a | eak frequency for the hot
| eg?

MR. HARRI S: Wl |, good question. Because
| sel ected as ny base case the PW5CC and t he predi cted
| eak frequency was really off and |I didn't believe
t hat nunber and | didn't even want to tal k about it.

CHAI RMAN SHACK: Oh, because you had --
you had an initial defeat and so, if you let that
sucker grow, you're going to get a |eak. Bingo.

MR. HARRI S: Bingo. You get a leak right
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away, but the good news is it's a small | eak.

CHAI RVAN SHACK:  Yes.

MR. HARRI S: Because you can see that the
hot | eg pressure vessel for the -- for the large | eak
rates the nunbers are pretty small.

VMR, TREGONI NG But, that table wasn't
conpl et e because you went back. That wasn't your nost
updated table because we did go back and try to
estimate norerealisticleak rates for the hot | eg and
that's howwe got this 1.1. WAs this your nunber that
was in this -- 1.1 -- tothe mnus 1 and that's PWR1
is the hot Ieg.

MR. HARRI S: That's probably -- vyes
that's probably it. | don't believe it's .1.

MR. TREGONING Well --

HARRI S:  Yes.

TREGONI NG -- that would be high.

2 3 3

HARRI S: And -- and you -- that woul d
be hi gh.

MR. TREGONING You didn't put it in the
table, but we did --

MR HARRIS: | didn't even put it in that
table. Yes. And then you did put it in the table,
but --

MR WALLIS: Well, if | see two experts
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with such vastly different nunmbers, what shall |
t hi nk?

MR HARRIS: Well, you nean -- you nean
conmparing -- conparing this and this?

CHAI RMVAN SHACK: Now, i s one of you -- one
of thema PFM and the other an experienced based?

MR. TREGONING Yes. Yes, let ne gointo
this now

So, one of thethingswedidis -- thisis
a sunmary of the frequency of |eak. So, not a LOCA
A frequency of aleak. So, this would be sonmewhere on
the order of a one gpmor less |leak and we had two
people, two experts A and B which you -- serve as
hi story data. They agreed that expert B had a better
dat abase. So, that expert B should be the one that
obtained this information. Because again, even
obtaining this from the database is a non-trivial
exerci se because of the m shmash of conditions that
are inherent in all these databases.

So, we did one for expert B which was
operati ng experience and one for the PFMto see how

t hey conpared. The BWR case, one is the | GSCC case

and again, this was considering one sort of -- this
was considering one sort of mtigation. This was
considering -- this was the posterior essentially
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after considering all the effects of the mtigation.

If you look at these two guys, |1'd say
pretty good agreenent. Now, again, this is the one
where you -- this was the one where t he conpari son was
t he nost straightforward because we had t he nost data
and we al so felt |like we had -- all other things being
equal , the nost realistic nodel.

So, alittle bit nore background. These
are for average of 25 years of service history.
Expert B agai n was the service history experi ence, but
again, what he tried to do was break themdown for the
vari ous systenms and degradati on nechani snms that we
identified, but these cal cul ati ons agai n, even -- even
t hought they seened |like they're easier, they're
really not just due to the state of the databases.

Expert Cif you |look here really for the
BWR1 case, pretty good agreenent and for this other
case, whi ch was the HPCl nmakeup |ine whi ch was anot her
area that we had quite a bit of pretty detailed
service history data, these conparisons are actually
pretty good.

Now, when we | ooked at the hotline case,
t hese nunbers for expert C were really sensitive to
specific input.

| think these varied dependi ng on how you
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defined your nodel between maybe e' to e minus |
don't five/six sonmething like that. So these were
very sensitive.

The final LOCA frequencies weren't that
sensitive, but these leak rate frequenci es were very
sensitive. So, given that, we decided there was
probably no other warranted -- noreally -- noreally
nore effort warranted to try to get these nunbers to
be closer together. Because again, these were
sensitive here, but the final results weren't nearly
as sensitive.

Wwdliketo--if --if we can, we'd like
to be able to go back and to a little bit nore bench
marking here to see if we can get these closer, but
even for the surge, these aren't too bad.

Now, BWR2 is the feedwater and this is

only for thermal fatigue and this is included in FAC.

So, we'll never get these guys to match up just
because he's not |ooking -- not |ooking at the sane
t hi ng.

CHAI RVAN SHACK: And you woul dn't expect
themto match. Yes.

MR. TREGONI NG  You woul dn't expect them
tomtch. So-- so-- so, this difference is probably

indicative of the -- of the relative wei ght of thernmal
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fatigue versus FAC for that systemand how i nport ant
one is.

So, this difference is not unexpected.
This one is relative big, but again, this nunber was
very sensitive. This is maybe the only one --

CHAI RMAN SHACK: Again, as | understand,
| mean hereally has noinitiation. So, | nean you're
probability is really the probability that the
residual stresses will let the initial crack grow
t hrough the wal .

MR. TREGONING Right. For --

MR. HARRIS: Yes, the stresses that are
t here.

CHAI RVAN SHACK:  Yes.

MR HARRIS: Initiate it and that's just
going to grow h.

CHAI RVAN SHACK:  Yes.

MR. TREGONI NG Ri ght.

MR. HARRIS: And they grow for a FAC.

MR. TREGONING Right. So, for PWSCC, he
did nodel initiations. Exactly right.

CHAI RVAN  SHACK: So, | nmean if you
mul tiplied by any initiation probability that seemed
hal f way pl ausi bl e, all of a sudden t hose nunbers woul d

| ook a | ot closer.
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MR. TREGONI NG Yes, practically yes. |If

-- if -- if you had -- again, if we had that
under st andi ng.

Anynor e di scussion on this one before we
nove on?

MR. WALLIS: Well, | don't know. When you
have a table like this, you -- you have so nany
excuses for why it's not so serious whenit definitely
| ooks as if one has trouble believing these guys are
experts.

MR. TREGONING No. No. No, we're not
maki ng excuses. What we're trying -- and what we --
thisis what we tried to do for the panel. W provide
them with the results and then provide them wth
reasons potentially why these nunbers mght be
different fromthese nunbers.

MR. LEI TCH: What about A and D? Are they
still pending or -- or -- no they're not?

MR. TREGONI NG Expert -- expert D nodels
weren't rigorous enough to cone to this |evel of
detail and expert A had a | ess precise database for
expert B. So, wereally only focused on bench mar ki ng
bet ween these --

MR. WALLIS: They're still going to be

asked to give an end result. Aren't they? Well,
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they' re experts and --

MR. TREGONI NG Again, these are -- these
are results for precursor events, |ead frequency
events.

So, this -- this information was provi ded
for the rest of the panel for exactly the information
that -- that you' ve not ed. Hey, there's a lot of
difference within these results. Wiy is that? Which
one of these do we believe and want?

MR. WALLI'S: And aren't the other guys all
suppose to do it independently?

MR, TREGONI NG  Yes.

CHAI RMAN SHACK: This is just the base
case anal ysis.

MR. TREGONING It's just the base case
anal ysis. Yes.

MR. WALLI'S: So, they can't agree on that
ei t her.

MR. TREGONI NG They -- they agree with --
within this [ evel of uncertainty.

MR, VWALLI S: Only two of them So, |
assune if you give A and Dif they really would do
t heir homework, we got another set of nunbers.

MR. TREGONING Ch, yes. Yes. Yes.

CHAI RMVAN SHACK: But, then they would
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agree that these are the two best nunbers.
MR. TREGONI NG We agreed as a panel that
t hese woul d be the two best nunmbers. Yes.

CHAl RMAN SHACK: All nunmbers are not

equal .

MR. TREGONING Again, let's --

MR WALLIS: That bothers ne. Because
suppose to have all these i ndependent -- independent

estimates and then they defer to sonme one person.

MR. TREGONI NG Agai n, what we did for the
experts, we tried to make it very clear how the
cal cul ati ons were done.

MR WALLI'S:  Yes.

MR. TREGONI NG And what's -- what probl em
t hey sol ved.

Again, | don't -- | don't want to
trivialize this exercise. Wen -- when you see LOCAs
cal cul ated, they're generally only cal cul at ed one way
or the other. There's only a very relatively few
nunber of i nstances where any sort of bench markingis
done at all and usually, like they've done here
they' re under a pretty well defined sets of conditions
and this sort of variability when you | ook at bench
marking, | hate to say it, but it's not unusual for

this type of problem
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Yes, this is big variability whichis --
but, again, | don't think it's unexpected variability
gi ven the nature of what we're asking and the maturity
| evel of sonme of these anal yses. These are very
difficult things to estinmate.

Ckay. Now, what |'m showi ng here these
aren't the leak frequencies anynore. These are
actually the results we get as a function of LOCA
category. You're going to see here you were concer ned
about the variability of the |eaking frequency, but
we've got nuch bigger, much nore trenendous
variability in these LOCA frequencies results.

So, let me just set thisupalittle bit.
VWhat |'ve done is given you two different plots here.
One for the BWR base cases, one for the PWR base cases
for each LOCA frequency or for each LOCA --

MR. WALLIS: Howcan it go up? Howcan it
go up with LOCA category? You told nme it was
cunul ati ve.

MR. TREGONING Well, they -- all of these
trend downward. Maybe -- for the nost part.

MR WALLI S: Don't. Don't. And the
second thing they don't --

MR. TREGONING  Which -- which --

MR HARRI'S: The bottom one.
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MR WALLIS: The bottomones don't. That

-- that Red D anond doesn't

MR. TREGONI NG  You have to be careful.
These aren't necessarily --

MR. WALLIS: I'mnot. | ambeing careful.
Aren't |I? Are they a range or sonething? Mybe
they' re a range.

MR HARRIS: Any one person's is going
down.

MR. TREGONING Well, no, sone -- sone --
well, they -- you're right. LOCA category -- ['1l1
have to |l ook at this. Maybe -- thisis soclose. |I'm
wondering if I"mhitting round of f there because it --

MR. WALLIS: Well, that looks tone as if
there were too many. There all large LOCAs. It can't
be.

CHAI RVAN SHACK: 107 %2,

MR. WALLIS: Yes, but the same thing is
for the one. Category 1 and 6 are the sane. You
can't have that. You can't have 100 gpmand 500, 000.

CHAI RVAN SHACK: The sane frequency.

MR. TREGONING You'reright. Wat | need

to dois | -- let ne check this because | may have
plotted these incorrect. | may be plotting ranges
instead of thresholds. |It's possible that |I -- that
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| ms-plotted these. Because you're right. They
shoul d go down for each set.

MR WALLI'S:  Yes.

MR. TREGONING So, it's possible that I
ms-plotted these. [1'll have to go back and | ook at
themto nmake sure | didn't.

But, really the reason for doing this was
just to showthe -- show the I evel of variabilities.
So, for the BWRs and the PWRs, what you see here is
each color type is a different base case. So, BWR1,
base case one, and base case two and all |'ve done is
provided the different estinmates that were given by
t he experts. So, we only had three independent
cal cul ations for the BWRs. One of our experts didn't
provi de base case cal cul ati ons there.

MR WALLIS: | don't think we shoul d | ook
at this too long. It surely goes down very rapidly
with LOCA size.

MR. TREGONI NG We had four with the PWRs.
vell --

MR WALLIS: Yes, it nust have.

MR. TREGONI NG The way -- here's | guess
one point | want to make. Certainly it goes down.
The -- the level of magnitude at which it went down,

because again, we had two di fferent estinates, the PFM
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peopl e because they had natural -- as a result of
their nethodol ogy, they have a natural way to
determ ne howthese things are a functi on of LOCA si ze
category. Operating experience people had to make
assunptions on their end for taking |eak data and
postulating the trends with effective LOCA sizes.
Sone of themdid that in a very crude way
where they essentially said these things would have
hal f an order of magnitude conti nued degradation for
each LOCA category, but it was no nore a -- it was no

-- no nore rationale other than that.

But, you're right. 1 apol ogize. Sone of
t hese nunbers just don't | ook correct. So, | need to
--what I'Il dois I"Il submt -- 1'"mgoing to go back

and check these results and make sure that they're
consi stent and submt new figures here to nake sure
' m plotting things correctly.

CHAl RVAN SHACK:  Although at a certain
extent, | nean if the only way you can get these
things is somehow sonebody m ssed the crack and
sonmehow sonebody m sses -- | don't know  But, you
al ways detect the I eak. Don't you? That's the
assunpti on.

MR. TREGONI NG You al ways det ect t he | eak

if it's above tech spec.
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CHAI RVAN SHACK:  Above tech spec.

MR. TREGONING It's above tech spec. You
could mss it due to inspection. You could mss a
smal | er than tech spec | eak.

Once they hit tech spec, the assunptionis
you' ve found it at that point.

Again, the one -- | guess the nmain reason
for showingthisis tolook at sonme of the variability
in the estimates. For instance, these nunbers here
for the BWR2 case, these aren't consi dering the effect
of fl owassi sted corrosi on where these service history
estimates at least are trying to estimate that. So,
you have sonme sense that -- that FAC here at | east by
these predictions is expected to be the dom nant
mechani smfor the feedwater and t hat probably doesn't
surprise too many peopl e.

So, again, this variability is due to --
or these -- due to inconsistencies in the conditions
eval uated and differences in the approaches.

Again, | mention this -- this base case
partici pant their approach, warts and all and the
results to the entire panel so that the panel could
estimate which ones were better at doing certain
things and this plot's for 25 years. There were ot her

plots for 40 and 60 years.
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And during the elicitation, the first
guesti on we asked each panel nenber to critique the
approaches and the results of these base case
analysis. So, that's the -- the first thing that they
di d.

And again, | apologize for -- | think
you'reright. There's definitely some things inthis
figure that need to be fixed. So, that -- make sure
t hat we change that for the record.

Let ne quickly go to the non-piping. W
didn't do t he sane net hodol ogy i n t he non-pi pi ng. Wy
is that? Because the variety and the conplexity of
t he non- pi pi ng fail ure nechani smwoul d have made this
assessnent even nore intractable. W had a |ot of
di fferent ways that non-piping conponents could fail
t han pi pi ng conponents did.

So, what we've triedto dois we -- we've
conduct ed dat abase sear ches for each of the non- pi pi ng
failure nmechani snms that have been identified by the
panel. W're trying to cone up with estimtes for
component | eak frequencies and also in sone sense
crack frequencies, but we realize these crack
frequencies aren't going to be well represented by the
dat abase and we're asking the experts to use these

precursor frequencies as the anchor for their
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responses for the non-piping.

And again, each expert has to determ ne
the relationship between these |eak and/or crack
frequenci es and the LOCA frequencies.

So, we spent a lot of time on the piping.
How did we do the non-piping which again was
fundamentally different? Again, we didn't have an
oper ati ng experi ence database. The first nethodol ogy
we did was to devel op one.

So, we search the LER database for
precursor events in the rel evant P and BWR conponent s
that we | ooked at. VWhat are events? Events are
ei ther | eaks, through-wall cracks or partial through-
wal | cracks as long as they've been reported by the
LER structure.

We did a very broad search initially back
to about 1990 and by broad, any failure or any -- any
-- any failure in any one of those LOCA sensitive
components, we tended to pick up and t hen we went back
and we screened themto i nsure they were relevant. So
that they were relevant within the passive system
degradati on nechani sns t hat we were | ooking at within
t hi s exerci se.

So, we -- we spent a good bit of time just

devel opi ng the basel i ne data and then screen again to
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make sure the events were realistic.

Now, certainly we -- we know and we've
already -- we've made sure the experts know that the
informati on we've obtained on partial through-wall
cracking is just not conplete. W wouldn't expect it
to be conplete. There's two reasons for that.

One, the LERreporting requirenments are a
bit vague in that you'd only have to report serious
degradati on and what one particul ar pl ant considersto
be serious degradation mght vary. So, there's
variability in -- in the understanding if you really
have to report this as an LER or not.

Probabl y the bi gger reasonis you al so --
you obviously don't report things you don't know
about. So, lack of detection during ISl is also a
factor that -- that we know we don't have very good
conpl eteness for this partial through-wall crack
i nformati on.

The  through-wall and the [|eaking
informati on, we have nuch nore confidence in the
conpl eteness of this database.

We devel oped an ACCESS dat abase of events
and we actually linked these to the LERs so that the
panel nmenbers could go back and -- and |l ook into the

LERs or look at the genesis of these precursor
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failures.

Thi s dat abase was good for certain things,
but for other things that we've -- that we spent a | ot
of tinme recently on and primarily steam generator
t ubes and control rod drive cracking, we have other
dat abases that we're going to rely on for this
precursor information. W feel that they're nore
conpl ete and nore rigorous than we've been able to
develop in the short tine using this LER i nformation.

So, what kind of -- what kind of summary
information did we give to the experts? Well, we --
we provi ded thema description of the approach used to
devel op this precursor database and then we provided
-- and we gave themthe access to all the events, but
we also tried to do sone crude sumraries just so
peopl e had a sense for the types of things that were
evident in the operating experience.

So, we plotted these sumuaries as a
function of conponent which you see here. This is
j ust one summary t abl e of conponent versus degradati on
nmechani sm Again, these are acronyns here and it
shows the various totals that we had.

One of the things we did is this
statistical neasure. If we didn't see any failure

within a degradation mechanism went back and
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conservatively assuned t hat we had hal f a failure over
that time period. Again, this is something that is
done quite routinely to-- to give you data to anal yze
when you have none. So, this is sort of a -- a crude
non-informative prior Baeysian update sort of
appr oach.

So, we | ooked at specifying these versus
degradati on nechanism W al so | ooked as a function
of the sub-conmponent failure. So, RPV nozzles,
penetrations. What -- what el se?

MR. FORD: Just the RPV nozzles? Not the
reactor pressure vessel?

MR. TREGONING This -- this here is RPV.
Anyt hi ng associated with the RPV. Wen we broke them
down by sub-conponents, they were RPV nozzle, RPVthe
vessel itself --

MR FORD: It's just are you sure you --

MR. TREGONING -- RPV penetration, RPV
CRDM penetration. We were nuch nore explicit when we
br oke these --

MR FORD: It's just that we're shocked
because you're showing nine instead of the stress
corrosion cracking of the -- what | thought was the
reactor pressure vessel.

MR. TREGONI NG No, these are the -- yes,
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t hese are conponents and we -- we grouped a | ot of --
we grouped nozzles and CRDMs and things like that
within the pressure vessel itself. Sorry. Didn't
mean to cause any alarm

W al so broke these down as a function of
the fl awtype whet her they were a | eak, a t hrough-wal |
crack or a part through-wall crack and we also
depicted failures as a function of calendar. So, if
anybody wanted to i nfer trends fromthat realizingthe
trends from rare data is -- is a difficult

proposition, but they had that information avail able

to them

All right. We'rerunning -- | don't know.
Keep goi ng?

The next thingistheelicitation question
devel opnent. ["1l try to be as quick as possible

here. W have six different topic areas within the
elicitation questions.

The first one is the evaluation of the
base case results. |'ve talked a little bit about
this.

The next question is with respect to
regulatory and utility safety culture, but again, it's
safety culture as it pertains to LOCA frequencies.

So, we're not tal king about human factors and thi ngs
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per se, but just general organizational stresses and
i nfluence that coul d af fect these LOCA frequencies in
the future.

W -- we have <categories on LOCA
frequencies of piping, non-piping conponents and
theses conditional failure probabilities under the
enmergency faulted | oadi ng.

| think 1've covered the rest of this.
Rel ati ve questi ons. W asked for md, low high
val ues and we structured so that they could use the
t op- down or bottom up approach.

| think we've covered nost of this.

| said we'd give one question and this is
probably the easiest question we have. This is a
guestion that we have on safety culture. All these
qguestions were nulti-part for the nost part. Required
usual ly iterative solutions. So, thisis the question
on safety culture. This was exactly what we asked.

Sai d consider the current utility safety
culture that exists after approximtely 25 years of
pl ant operation. So, that would be the safety culture
today and howit influences Category 1 LOCAs which are
our smal l est LOCA si ze and we say express the rel ative
change or ratiointheutility safety culture's effect

on LOCA frequenci es after 15 addi ti onal years conpared
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to its current day. Next express the ratio in 35
years conpared to its current day effect.

So, you could see we tried to be pretty
prescriptive and clear in the | anguage that we use in
t he questions so t hat what we were aski ng was cl ear to
all the experts.

Now, during the technical devel opnent, we
spent a lot of time defining what was going to be
considered as part of the safety culture for this
exercise. So, that's not in here, but that's part of
t he background effort.

MR. S| EBER Were there any utility
experts?

MR, TREGONI NG Il -- 1 wouldn't -- we
didn't have any experts that | would say were experts
in safety culture per se. So, they weren't people
that were either expert in human factors. They
weren't experts in I'll say organizational and
psychol ogi cal pressures.

MR. SIEBER. O how about just plain old
pl ant condition?

CHAI RVAN SHACK:  You nmean there were no
utility plant people on the --

MR. SIEBER. That's right.

MR. TREGONI NG Yes, and there were no
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utility plant people. There were -- right. W had --
we had people represented from Exelon and GE and
Westi nghouse, but we didn't have any particul ar pl ant
people like for instance from South Texas on this.

The -- the one thing we did we asked --
this is a separate question. The panel thenselves
felt very strongly that we ask this question. Because
all of them had worked in this area, in the nuclear
area for 30 plus years. They all had opini ons about
t he area and about safety culture in general and its
effect on LOCAs. They wanted to make sure we asked
about it and that's why we've separated it here or
we've tried to separate it.

Now, how we factor this into the fina
results still remains to be seen. W have to | ook at
-- at -- at the responses fromthe expert, but one of
the things we've said that if safety culture is an
area that while none of the experts are an expert in
safety culture, they've -- they've at |east been
around the i ndustry | ong enough t o have percepti ons as
to are we safer nowculturally than we were? Do | see
the safety climte i nprovi ng or degradi ng the future?
Those are the types of things that we -- that we were
really |l ooking for here.

MR. SIEBER Yes, | strugglealittle bit
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when sonebody who doesn't work i n the pl ant and wor ked
with the utility organi zati on makes a judgnent about
what their culture is.

MR. TREGONING A lot of these people --

MR SIEBER | -- | have a hard tine.

MR TREGONING | --

CHAI RVAN  SHACK: Well, here all their
doing i s sort of saying thoughis safety culture going
to have an inpact on LOCA frequency and that's --

MR SIEBER | think it does.

CHAI RVAN SHACK: That's -- well, that's --

you know.

MR, TREGONI NG But -- but -- and not
asking that. W're -- we're not even asking that.
We're asking -- because it does have an inpact, but

we' re sayi ng how does that inpact change versus tinme?
That's what we're really asking.

We're asking for ratios to current day and
while -- while we don't have any utility people and I
woul d agree that if we really wanted to probe deeply
the affect of safety culture, we'd probably need a
separate effort just onthis along. But, we certainly
have a lot of people that have worked with the
i ndustry and they have worked -- we don't have

regul ators on t he panel either, but they've all worked
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with the NRC. So, they certainly all have i npressions
of over the prior 25 years howthe clinmate has changed
within the NRC. So, people had opinions on this.

CHAI RVAN SHACK: You have a regul ator.
You don't have an NRC regul ator.

MR. TREGONI NG Yes, that's true. W have
two regulators. That's correct.

The second question was exactly the sane,
but instead of |ooking at the utility safety culture,
| ook at the effect of regul atory safety cul ture and we
also said if you think these safety cultures effect
our function of the leak rates, so do they
proportionally effect either positively or negatively
| arge LOCAs different from small LOCAs? You know,
make sone opinion as to the relative differences
t here.

And finally, we asked them-- al though we
asked theminitially to consider regul atory safety and
utility safety culture i ndependently, we ask themif
t hey t hought that these were correlatedinreality and
if so, is that correlation high, nmediumor low. This
i sinportant obviously to determ ne howwe factoredin
t hese results.

So, we pl an on using these outside. This

will be a separate piece of information that's
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reported along with the LOCA frequency information.
| don't think we're planning on nodi fyi ng the nunbers
in anyway by the results of this particul ar question,
but what we want to dois -- is we'll provide this as
-- we'll provide these results. O her peopl e,
utilities and ot hers, could | ook at that and say t hese
guys got this totally wong and here's why or these
guys got this, you know, pretty good and here's why.

| can tell you with this one |'ve got
enough of a sense that -- because again, we've asked
peopl e for m ddl e esti mates and t hen t he out er bounds.
Al ot of the feedback we've gotten is people feel |ike
the nedian safety culture is fairly static and they
think it will be fairly static over the future and
what's really variableis thevariability that you can
get from you know, between the best possible plants
and t he worse possi ble plants. So, that's where your
variability is.

That doesn't showup i n the average per se
because t he average i s wei ghted by both of them But,
it shows up in your uncertainty distributions.

So, you know, this is something. | don't
-- 1 don't -- I don't think this is going to have a
big effect.

MR. SIEBER. Ckay.
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MR. TREGONING Now, should it? | don't

know.

Now, this was the actual -- actual
guestion that we asked for safety culture. For the --
for the piping components, these questions are a
little bit nore convoluted. So, |'mjust goingtotry
to qui ckly take you through the flowcharts for howwe
-- what the questions tried to get at and how we get
at the final piping contributions.

Everything's anchored to these base case
results. So, we asked themto conpare t hese base case
results to a set of reference cases. This is the
bott om up approach.

The reference cases are simlar to the
base cases in that they're a well-defined set of
conditions, but we don't have actual nunbers
associated with themlike we do to the base cases.
kay. And they have to quantify or give us ratios
bet ween the reference and t he base case results. Then
they have to conein and list their i nportant variable
contributions. So, those issues that they think are
nost likely to lead to a LOCA.

Conpare those with either the base case or
t hese reference conditions and when you sumthem al |

up for all the different variable conbinations and
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piping systems, you end wup wth your piping
contri bution.

The top-down approach is -- is
conceptually different in that instead of | ooking at
t hose conbi nati ons of vari abl es which are inportant,
we just say list the significant piping systens that
you're -- that you think are inportant. Det er mi ne
what you think the contribution of each of these
systens are to the LOCA frequenci es and t hen pick one
of those systens and conpare them with a base case
eval uati on

Once you nmake that conparison, it's just
a matter of sunm ng up these contributions to get the
pi pi ng contri bution.

So, the top-down approach is not as

rigorous as -- it's not a rigorous -- it's not as
rigorous a way as comng -- for comng up with these
nunbers. It's trying to build themconceptually from

the ground up. O course --

CHAI RVAN SHACK: Di d peopl e do both or did
peopl e pick their preference?

MR.  TREGONI NG W asked people --
ideally, we wanted people to do both because we're
| ooki ng for self-consistency, but for the purposes of

the elicitation, we said at | east do one. Sone peopl e
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did both. Sone people only did one.

Somre peopl e just could not -- some peopl e
could not -- there was no way. They didn't have the
expertise to do a bottomup type approach. It just

di dn't nmake sense and t hey t hought that there woul d be
an i nherent danger in doing that because whenever you
try to add small pieces to get to the final, you --
you coul d be nore li kely into m ssing sonmething that's
really a significant contributor

MR. SIEBER Ri ght.

MR. TREGONI NG So -- so, there's inherent
advant ages and di sadvant ages t o each approach. That's
why | think it's valuable to have both approaches.
| deal |y, everyone would use both and you'd have a
consi stency check.

But, | think we'll be able to see in the
final results -- we'll be able to see potential
di fferences between those that do it one way and t hose
that do it this way and that'l|l be sonething that --
that we certainly exam ne al so.

Most people tended to foll ow sonething
like this believe or not. There were only a few
peopl e out of the 12 that went the other approach and
|"mnot showing -- there really -- many peopl e what

they did and |I'm showi ng the pure exanples. Many
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people tried to conmbi ne aspects of both. Different
elicitations. Wetruly had 12 di fferent nmet hodol ogi es
and we wanted to allow that flexibility because we
didn't want to hinder the experts' way of thinking and
-- and anal yzing this problem W wanted to have them
tackle it inthe -- in the best way that they could.

Sane t hing for piping and non-pi ping. W
had a bottomup and a top-down approach. "' m not
goi ng to show t he bottom up approach for non-pi pi ng,
but it's -- it's really anal ogous.

We asked themto consider all the pipe --
all the possible non-piping conponent classes
t oget her. So, punps, valves, pressurizer steam
generators. Looked at all the conponent classes and
list the significant failure nechanisns that you woul d
expect to lead the non-piping LOCAs and from those
failure mechanisnms, determne how -- their tota
contributions to LOCAs, the individual contributions
for each of these failure nechanisns. Again, conpare
it with a relevant base case and once you get that
with the contributions, you had your non-piping
contri bution.

So, this is very anal ogous to the piping
t op- down approach except in -- in |ooking at piping

systems, we're asking them to |ook at non-piping
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failure nodes essentially which would be a specific

non-piping location due to a specific degradation

nmechani sm

| don't knowif we want to touch this or
not .

CHAI RMAN SHACK: Can you j ust go back for
a second?

MR, TREGONI NG  Sure

CHAI RVAN SHACK: How do you determ ne t he
total LOCA contribution w thout going through the
branch that takes you to the -- the conparison with
t he base case?

MR TREGONI NG Wll, they have to
determ ne -- what -- what we do we -- we ask them --
the way the question's structured it says list the
significant failure nechanisnms. What do we nean by
significant? W' re asking themin your opinion, |ist
the ones that in total will give you at |east 80
percent of the contributions of all the LOCAs t hat you
woul d have in the system Ckay.

So, when they list themby definitionthey
have to come up with at | east 80 percent. They can't
come up with only 10 percent because they haven't even
gone over 50 percent of their, you know, of their

dom nant contri butors.
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All we ask themto do here is say okay,

you've told us that they're at | east 80 percent. G ve

us a nunber. Is it 80? Is it 85? Is it 90? This
isn'"t that inportant. It's just a normalizing
paraneter at that point. It's the difference between

normalizing by .8 or 1. So, it's really not that
significant.

MR. SIEBER  You have to do themall in
order to be able to know which ones were significant
and the problemis as | see it is that you' re never
sure you get themall. You know what | nean?

MR. TREGONI NG No, but again, we cane up
with these master tables that said these are all the
LOCA sensitive systens.

MR. SIEBER Right.

MR. TREGONI NG  Sone peopl e woul d | ook at
t hose tabl es and say for a LOCA -- for a certain LOCA
size, Category 1 let's say, alot of people said snall
pi pes are going to dom nate that.

The only ones that are significant in ny
mnd are the ones that have small pipes associated
with them So, those people went in and | ooked at the
systens that had a |lot of small pipes. They said
t hese are going to be the dom nant and then at the end

of the day, they said I"mnot going to worry for --
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for Category 1 LOCAs about this bigger pipe stuff.
Because they're going to be dom nated by small pipe
failures.

So, didthey catch all the contributionto
Category 1 LOCAs? No. But, in their mnd, they got
the things that are driving the Category 1 LOCA
frequencies and when they get up to a higher LOCA
size, let's say Category 6 which is essentially
doubl e-ended guillotine break of the plant, there's
only a coupl e of systens that can give themthat. So,
when they listed their system they |likely had cl ose
to 100 percent contribution at that point.

So, we didn't want them-- the point here,
we didn't want them to agoni ze about things that at
the end of the day ended up not being inmportant in
their m nds. So, if there was a system that they
t hought didn't lend itself to leading to a LOCA, why
spend time analyzing it?

That doesn't neaninitially -- you have to
do sone ranking in your mnd as to which systens are
i mportant.

MR. SIEBER: Yes, and it's got to be nore
rigorous than just sitting around dream ng about it,
t 00.

MR. TREGONING That's -- no. Right. And
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that's why again we had operating experience data --

MR S| EBER  Yes.

MR. TREGONING ~-- that -- that -- | think
nost of the people that did this approach fell back on
at least for -- you know, you have to nmke the
assunption that operating experience data |lists
precursor events. You nmake the inplicit assunption
that if it has a high |ikelihood of precursor events,
it also has a high Iikelihood of failure.

MR SIEBER  That's right.

MR. TREGONI NG OF LOCA failure. So,
there's sone inplicit assunptions there that people
have to make, but a lot of themfelt nore confortable
doing that sort of analysis than this bottomup
anal ysis where you're trying to think of all the
possi bl e failures in areas.

MR. SIEBER. Make -- yes.

MR. TREGONI NG Yes. Because there you're
-- you're potentially nmuch nore |ikely to m ss one of
t hese things.

| don't know. We're running |owon tinme.

MR. SIEBER: Yes, why don't you just nove
past that.

MR, TREGONI NG I hadn't tal ked about

condi tional LOCAs due to energency faulted | oading
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much. So, | -- | thought we at | east needed to have
a couple of slides here.

Just -- just the point -- I'lIl make a
coupl e of points. The frequency of energency faulted
|l oading is essentially what we want. So, this --
these are the LOCA frequencies. Now, that's a
function of the frequency of event tinmes the
conditional probability failure.

We're arguing here that this event
frequency for these rarer energency faulted | oads are
so plant specific that it just doesn't nake sense to
do this generically.

So, what we're tying to do generically is
devel op these conditional LOCA probabilities given a
known stress anplitude. So, there's a |ot of other
work that would have to be done on a plant specific
basis to cone up with this estimate. But, thisis --
this i s sonewhat akin or anal ogous to what's been done
inlike seismc hazard analysis and things |ike that
and that's what we're | ooking for.

We're looking for possibly using that
analysis and saying well, there we know about
conditional failure probabilities for undergraded
pi pes. So, there's been sone testing and anal ysis and

service history even with that, but we'd like to see
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the differences in this conditional failure
probability if you consider degraded pipes.

MR. RANSOM  What are typical energency
foll owed events? | nmean things |ike station bl ackout
or --

MR, TREGONI NG Now, we're -- we're
thinking of the -- the ASME code definition of
energency faulted in the sense of the | oading
magni tude that's applied. So --

MR. RANSOM But, they're not earthquakes
or anything like that? Seismc?

MR. TREGONING W did -- we -- what we
did is we didn't -- we didn't -- we didn't
specifically specify what they were. Wat we said or
what we're saying in here is consider that you' ve got
a loading event of a certain magnitude. GCkay. And
use the code stress levels of Category B or Category
D loading. So, these are well defined.

The question t hat we asked themis we sai d
okay, consider this what are sone things -- what are
some events that could lead you to these loads in
t hese pipes and are these events | oad controlled or
di spl acement controll ed. Because that's an i nportant
consi deration on the anal ysi s that you' re goi ng to do.

MR. RANSOM \When are -- when are going to
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| guess see that? You know, see what the experts --
what their evaluation of -- you know what are typi cal
events? Their estimtion of the frequencies. |I'ma
l[ittle lost on all this.

MR, TREGONI NG Oh, yes, we're not --
again, we're not asking for frequencies for this one.
Because again, we would --

MR, RANSOM  Yes.

MR. TREGONI NG We're arguing that these

frequenci es can only be devel oped on a pl ant specific

basi s.
For instance, for seismc, individual
pl ant design is such -- is such a strong role in --
MR. RANSOM Well, is that somethi ng that

comes out of the application of this nethodology to
defining the LOCA for a specific plant then?

MR. TREGONI NG What we woul d i ntend here
again we've been trying to devel op these conditiona
failure probabilities generically.

What we would have along with these
generic nunbers would be for use, we'd have sone
nmet hodol ogy t hat woul d be recomended f or taki ng t hese
generic nunbers and cal cul ati ng these frequenci es of
-- due to energency faulted loading on a plant

specific basis. So, they wuld be generic
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cal cul ati ons plus here's a nethodol ogy that we woul d
recormend that you follow for doing that. Doesn't
mean they couldn't deviate potentially from that
net hodol ogy, but we -- we gi ve one approach t hat woul d
be available to do this.

Agai n, we coul d have spent a | ot of tine
trying to determ ne these frequencies and again, |
woul d argue that the expert panel is -- their
expertise is not collectively in devel opi ng that sort
of information. Their expertise is trying to get at
this nore, but even this is very difficult to get at
and I'mnot sure if -- I'mnot sure how well we're
going to do this either. Again, this is a secondary
phase, secondary part of the elicitation

CHAI RVAN SHACK: Wel |, do the PRA people
t hink that they're including these now when they --
when they make their estinmates of LOCA frequencies?

MR. TREGONI NG Well, they would argue
that the service history was.

CHAI RMAN SHACK: The service history.
Yes.

MR. TREGONI NG The service history was.
So, you happened to have an event and it was within
the event and you're naturally including -- it's

natural ly i ncl uded. That woul d be their argunent that
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the data is what the data is and you're | ooki ng back
over what actually occurred. So, it's -- it's
inplicit in the database. However --

CHAl RVAN SHACK: But, then they -- they
extrapol ate to | arger say di aneter pipes where they
have no data. Now, do they really believe it covers
that or they're conservative enough or --

MR. TREGONING Well, again, | --if I, no
events is not no data. So, the fact that you've had
no events is --

CHAI RVAN SHACK:  No.

MR. TREGONING -- is data.

CHAI RVAN  SHACK: That's -- that's
certainly data. True.

MR. TREGONI NG Now, many tinmes that's not
good enough because if you use that, the frequencies
are still too high

So, yes, the service history people -- and
that's -- that's why you just can't use data here.
They have to be able to -- you have to be abl e to have
some net hodol ogy i n taking that data which is |argely
precursor events or small dianeter failures tryingto
extrapolate this up to larger dianeter failures and
each person did it in their own way. Some of the

people did that in a -- in a very ad hoc manner.
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MR. LEITCH: Now, if you were including ny
pet peeve of sabotage events, thisislike-- alikely
place for it to be included.

MR, TREGONI NG  Yes.

MR. LEI TCH: W thout prescribing the
f requency.

MR, TREGONI NG Ri ght . This -- this
frequency of -- this would be a frequency of event
giving you a certain stress nmagnitude.

MR LEITCH: Yes.

MR. TREGONI NG If you knew that, you
could use this information theoretically and cone up
with a LOCA frequency.

MR LEITCH Right.

MR. TREGONI NG Yes. So, you could -- you
could --

CHAI RMAN SHACK: O course his saboteur
could put in |oads bigger than the ASME Level D.

MR. TREGONI NG Yes, the saboteur coul d do
t hat .

MR, LEITCH: And |I'm picturing other
t hings here. M ght be things like rigging acci dents.
| f we were novi ng sonet hi ng over pi ping and dropped it
or --

MR. TREGONI NG Yes. Yes, crane drops and
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things like -- there have been a few studi es on crane
drop frequencies and things |i ke that and that woul d
-- that woul d particularly apply here. Although a | ot
of times with those, with the crane drop, the drop
frequency and then the probability of hitting one of
t hese pipes --

MR LEITCH Right.

MR. TREGONI NG -- is all you need to
worry about usually because the |oads are such that
you usual ly have a failure at that point.

MR LEITCH: Yes.

MR TREGONING So -- so, that would --
again, | would say that you would have a different
exercise to build in pieces of that.

One -- one point | want to make. LOCAs
can cone from a lot of different sources. Thi s
exercise ~-- there's just no way we can be
conmprehensive that we're going to say at the end of
this here's a LOCA frequency that covers all the
possi bl e things that coul d happen.

W're trying to grab out a nanageable
chunk that we think we can do within about a year
given the expertise of the panel that we have.

Wat we'd liketosayisthat if there are

ot her aspects that need to be added in, you need to do
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sone sort of separate exercise. W -- we're hoping
that our results are going to nodul ar enough that we
coul d conmbi ne themw th these ot her exercises to cone
up wi th nore conpl et e nunbers as peopl e have i nterest.

We're getting short. So, | don't -- |
don't -- we've essentially asked them two things,
conditional failure probabilities and the |likelihood
of damage because you have to sumthese curves up to
get this final conditional failure probability of a
LOCA given a certain stress magnitude.

So, again, it's a function of the anmount
of damage that's in the pipe -- a function of the
anmount of damage in the pipe and the |ikelihood of
having that damage and because these curves are
inversely related, we've asked them about three
specific points here. W asked themto consider a
tech spec | ead, a perceptible | eak, and a 50 percent
t hrough-wal | crack.

These conditional failure probabilities
curves continue to go up. As you have hi gher amounts
of damage, you have nore |ikelihood of failure. But,
t he l'i kelihood of having those goes down
preci pitously. So, you have to nmultiple these curves
t oget her, sumed themup to get this final conditional

failure probability.
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| think Lee covered all this. This is
where we're at. W finished the individua
elicitations. Initial interviews have been fi ni shed.
We' ve had subm tted updat ed responses, but we need to
address and i nsure that the adequacy of these updated
responses i s appropriateand | think 1've -- | covered
nost of this in the executive summary. | don't think
we need to go through it again at this point.

Agai n, | apol ogi ze. W've run way over.
| apol ogize to Eileen for that.

We -- we knew we were going to run |ong
today, but we wanted -- we thought there was an
interest in providing as nuch detail as possible in
this exercise. So, we -- we had really tried to do
that and we've provided hopefully sufficient
i nf ormati on.

If -- if certainly nore information is
desired, we -- we woul d be nore than happy to provide
t hat either through another -- either through another
session here or through some -- sonme nore
docunent ati on

CHAI RVAN SHACK: Wll, I think we wll
want to neet again when you -- when you have your
final package put together

MR. TREGONING Certainly. Yes, we'rein
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the mddle. So, what we wanted to do was cone and
give you a sense -- as clear a sense as we could of
what we're doing. Get sonme feedback if -- if there
are any corrections that we shoul d | ook at nmaki ng now
and if -- and if that's indeed the case, we're try to
build that in as nmuch as we can.

Certainly we'll be back again when it's
time to present the results and how we analyze the
resul ts.

So, this next meeting will focus entirely
on that for the nost part. So, | wouldn't plan on
goi ng back into many of these approach details again
because we' re goi ng to have enough to di scuss with the
results and given the people that weren't here,
hopeful ly, that's going to be sufficient that we won't
have to digress too nuch at that tine.

CHAl RVAN SHACK: Eileen, we didn't |eave
you much ti ne.

M5. MCKENNA: | know. | think that we'l|
-- | was talking with M ke. | think we will nake
pl ans for a future occasion.

CHAI RVAN SHACK: Can you -- can you begin
to address -- this question that sort of canme up here
is that there's lots of LOCAs that aren't being

consi dered here and yet in 50.46, you guys are going
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to have to consider all LOCAs, you know. W all can
sort of say okay, that's sonebody el se's probl em but
it -- it's all your problem

M5. MCKENNA: Well, ultimately it will be
when we get into -- into the rule making, | think
we' || have nore discussion on this in terms of what
actually has changed in the regulations and what
actual ly changes in the plant will obviously play into
how t hat LOCA informati on and the frequency -- the --
the scope of it. Because right now, you know, in
terms of 50.46 it |ooks at piping. So, |ook at the
definition of LOCA in 50. 46.

CHAI RVAN  SHACK: Yes, it's a large
di aneter pipe. You're right.

M5. MCKENNA:  Yes.

MR. TREGONI NG Yes, so -- and again, in
t he past, we've never | ooked -- we've never said that
the LOCA frequencies that we're wusing are all
i nclusive. They were defined over afairly narrow set
of conditions.

M5. MCKENNA: And the frequency -- | nean
you have -- they have to showthe results through t he
full spectrumregardl ess of what the frequencies are.
So, it's really -- if there is perhaps this

contribution from other things that are not
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enconpassed by the break sizes withinthe -- uptothe
doubl e- ended and t hat m ght be, you know, where you're
-- where you're going.

MR. TREGONI NG And again, these will be
for design basis changes first. ©One of the things
that you'll talk about when you come back is we're
| ooki ng at having other criteria in there to devel op
-- to -- to denobnstrate sonme sort of mtigation
capabi lities beyond design basis. Now, there's been
a--

M5. MCKENNA: Intended to be a risk
i nformed change. W have to sonehow bridge between
what renmains in the design basis and is treated this
-- theway it's historically been treated and what do
you do with beyond desi gn basis things which is what
Rob was al |l uding to.

MR. TREGONI NG Yes, we're wal king a bit
of a tightrope. Because the design basis you don't
want to over inpose conditions that don't nmake sense
wi thin the design basis. So, we're -- we'retryingto
-- that's one of the reasons we're trying to be
somewhat historically consistent with -- with the
types of things we're considering as -- as being part
of these LOCA frequenci es.

MR SNODDERLY: Eileen, as far as the
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upcom ng schedule, if | understand it correctly, you

-- between now and -- and the end of Decenber, you
plan on issuing a -- a SECY to the Comm ssion that
woul d just --

IVS. MCKENNA: It wi || be sone

comuni cation to the Conm ssion. Wether it's a nmeno
or paper is part of our discussions. But, we do plan
to go back to the Commi ssion with summarizing or
poi nting out sone of the i ssues that we've included in
t he background i nformati on we provi ded to you a coupl e
of weeks ago that we -- we feel have a mgjor inpact on
any direction of the rule making and nake a proposal
to the Commission as to how we -- we're going to
proceed to try to get to resolution on those -- those
i ssues.

We're still having sone internal debates
on what's the best way to do that, but we're hoping in
that kind of tinme frane by the end of Decenber that we
will have some piece of paper in front of the
Conmi ssi on which then the commttee can -- can see and
what can be the -- form sone of the basis for our
future discussions, but it's -- we've had sone
chall enges in that area to get agreenment on exactly
what nessage to deliver

MR. SNODDERLY: And then you al so pl an on
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then delivering a -- a SECY in March.

M5. MCKENNA: Right. The -- you know, the
SRM had a deliverable within the March '04 tinme frane
and we are still looking to try to provide a
deliverable. Again, I -- 1 won't specul ate on exactly
what the product is going to look |ike at this point.
The Commi ssi on had asked for a proposed rule and | --
we think that's not likely to be the product because
of some of the issues that we noted, but -- but we are
going to try to respond in that tinme frame with
what ever we can.

MR. SNODDERLY:  Ckay.

CHAl RVAN SHACK:  Anybody have any fi nal
comments they want to nake before we adjourn? Any --
any problens or questions, nessages we want to give?

MR. RANSOM |s this goingto be presented
at the Decenber neeting?

CHAI RVAN SHACK:  No.

MR. RANSOM | nean directions cane out
and said the expected subconmittee action was to
anticipate that thefull commtteew || wite areport
i n Decenber.

MR. SNODDERLY: That's -- that's right,
Vic. What -- thereasonl -- | wote that was because

| was anticipatingthat -- that the -- the first paper
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that Eil een tal ked about woul d have been i ssued by now
and then -- then what | thought was that we would
revi ewt hat docunent, that comruni cati on, and provi de
feedback to the Conmi ssion on that at the Decenber
neet i ng.

Now, that we knowthat that's not goingto
be issued until probably --

M5. MCKENNA:  When we have tine for that
ki nd of deliberation.

MR SNODDERLY: Ri ght.

M5. MCKENNA:  Yes.

MR. SNODDERLY: So, then our next meeting

woul d be the February nmeeting and | think that's what

l"m-- I'"mgoing to discuss with Dr. Shack and -- and
the other folks is that we'll -- we shoul d probably at
the Decenber neeting | believe discuss this

subconm ttee neeting and t hen al so tal k about maybe at
the February nmeeting it m ght be appropriate for the
staff to brief us on that status comunication and
also by that tinme they should have a -- probably a
pretty -- that the SECY -- the March SECY shoul d be at
a formthat maybe we could --

M5. MCKENNA: Ri ght.

MR. SNODDERLY: -- be -- be --

M5. MCKENNA: Looki ng ahead. Right.
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MR.  SNODDERLY: So, either February or

March | would anticipate would be the next full
comm ttee nmeeting and correspondence.

CHAI RVAN SHACK: So, at the Decenber
neeting, we'll basically have a subcommittee report.
| would suspect it be basically what we -- what we
heard here, the summary form

| f there are not further comments, let ne
t hank Rob and | guess Dave Harris has already split.
Was a -- for that inpressive presentation.

MR. SNODDERLY: And also Eileen. | --

t hi nk that the paper that -- that she provided to us
i n support of this neeting was very conci se and -- and
really laid out the issues that they' re struggling
with. W appreciate that and | think we'll -- we'll
be able to provide sonme feedback in the future.

M5. MCKENNA: Okay. That'll be great.
Thanks.

MR. S| EBER | -- | point out there's
not hi ng on the Decenber agenda about this --

MR. SNODDERLY: Ri ght.

CHAI RMAN SHACK:  Adj our ned.

(Wher eupon, the neeting was concl uded at

3:03 p.m)
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