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P-ROGEEDI-NGS
8:31 a.m

CHAI RVAN SHACK: The nmeeting will now cone
toorder. Thisis aneeting of the Advisory Conmittee
on Reactor Safeguard, Subcommttee on Regulatory
Policies and Practices.

| am WIIliam Shack, Chairman of the
Subcommittee. Menbers in attendance are Mari o Bonaca,
Peter Ford, Tom Kress, G ahamLeitch, Victor Ransom
Jack Sieber and G aham Wl lis.

The purpose of this neeting is to discuss
the Staff's proposed approach for responding to the
Conmi ssion's March 31st, 2003, Staff Requirenments
Menmorandum on Risk- Informng 10 CFR 50.46, and
Devel opment of Near Term LOCA Frequenci es.

The Subcommi ttee wi I | gat her i nformati on,
anal yze relevant issues and facts and formulate
proposed positions and actions as appropriate for
deliberation by the full comittee.

M chael Snodderly is the designated
Federal O ficial for this neeting. The rules for
participation in today's neeting have been announced
as part of the notice of this neeting previously
publ i shed i n the Federal Regi ster on March 23rd, 2004.

Atranscript of the nmeeting is being kept
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and will be made avail able, as stated in the Federal
Regi ster Notice. It is requested that speakers first
identify themsel ves and speak with sufficient clarity
and vol une so that they can be readily heard. W have
received no witten conmments or requests for tine to
make oral statenents from menbers of the public
regardi ng today's neeting.

| think we'll just start in with the
neeting, and | call upon M chael Johnson of the Ofice
of Nucl ear Reactor Regul ations to begin.

MR. JOHNSON: Thank you. M chael Johnson,
Deputy Director, Dyvision of Systens Safety and
Anal ysis. W are happy to be here, of course, to talk
about 50.46 and | just wanted to say a few words to
put in context where we are on 50. 46.

Because | have a sense that at the tine
t hat per haps when we wer e thi nki ng about scheduling a
status update on 50.46, and the response to the
Conmi ssion's SROM we anti ci pat ed bei ng at a different
pl ace.

And as you can appreciate, where we are
today is, as we're going to discuss, we, the Staff has
done sone thinking. W' ve provided sone issues that
are open with the Comm ssion with respect to 50. 46,

and as we proceed and go forward in addressing those
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i ssues, we're going to listen to hear back fromthe
Conmi ssion in ternms of the direction that they give
us.

So, this presentation today is really a
good opportunity for us to tal k about what we' ve gi ven
the Conmission in February to address the direction
that they gave us in the SRM Al t hough, 1 think
you'll recognize that where we are in terns of the
time line, ingoing further with this issue, we're in
a different place. W're, again, happy to answer
what ever questions you have. And we | ook forward to
responding to those questions as best we can.

CHAI RVAN SHACK: Eil een

M5. MCKENNA: Thank you. Good norning, ny
nane i s Ei l een McKenna. |'mpresently a Section Chi ef
in the Policy and Rul emaki ng Programin NRR, but up
until fairly recently | was the Lead Project Manager
on the effort to respond to this SRM on the Large
Break LOCA Redefinition.

Wth nme at the table is A enn Kelly, who
is a Senior Reliability and Ri sk Analyst in the
Probabilistic Safety Assessnent Branch in NRR, al so.

Also in the room we have other nenbers
from our working group and we may call upon them as

necessary, depending on the nature of any particul ar
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guesti ons.

Thi s cover slide, as | said, the nanes of
who we are. Very briefly, in terms of an agenda,
we'll give a little bit of a purpose of why we're
here. Some background on where we've been and why
we're in this kind of situation with the status that
we are.

Sone di scussion of a number of techni cal
issues that relate to the questi on of Large Break LOCA
Redefinition, and finally we'll sunmarize and give
concl usi ons of where we are.

| think we, we saw, based on kind of
M ke's conments, we really saw two mai n purposes for
the briefing. One, isto informthe Conmttee where
we are. We've not had discussion on this topic in
quite awhile, on sone of the option three activities.

And secondly, | think it would be a good
opportunity to get feedback, at |east on sone of the
technical areas that we're struggling wth.

Qovi ously, the policy direction may steer
us in particul ar avenues that we will hear back from
t he Conmi ssion. But thereis still alot of technical
work that needs to be done and certainly this
Conm ttee, |' msure, has opi nions and conments to make

in those areas.
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Just sone very brief background. As you
recall, Option 3 was the proposal to Risk-Inform
Techni cal Requirements within Part 50. And there were
various candidate rules that were |ooked at as
possi bl e areas to be studied.

50. 44 was the vessel gas control, it was
the first one that kind of went through this process
to be Ri sk-I1nfornmed, and that rul e was conplete inthe
fall of |ast year.

The ot her candi date that was put forward,
based on a nunber of considerations, was 50.46, and a
ot of its different aspects. The sense was that the
Large Break LOCAw th | owfrequency has a naj or i npact
on pl ant design and that nmaybe there was opportunity
to make the requirenents nore commensurate with the
frequency of the initiators.

And so there were a nunber of different
proposals of how anyone m ght approach that wth
respect to Large Break LOCA and its set of
requi renents.

There were a coupl e of papers that went up
to the Conm ssion. There was a SECY 01-33, that
di scussed various reconmendations on actions that
could be taken. And a follow up paper, SECY 020-57,

t hat have updated the status of things.
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And that cul mnated, then, in an SRM we
recei ved on March 31st, 2003, that directed the Staff
t o undertake a nunber of activities. |'ve focused the
di scussion here on just a couple of them because
they're the ones that this paper particularly was
respondi ng too.

MEMBER WALLI S: Eil een.

M5. MCKENNA: Yes.

MEMBER WALLI S: Thi s mentions the key role
of Ri sk-1nform ng?

M5. MCKENNA: Yes.

MEMBER WALLI S: And yet what we've seenis
nostly about frequency of pipe breaks. It isn't the
sane thing as risk?

M5. MCKENNA: Well, | think we sawthat the
frequency of pipe breaks is information one needs to
consi der as part of the R sk-1nformed deci si on maki ng.

MEMBER WALLI'S: That's right, but there's
a lot of other things you change.

M5. MCKENNA: Absol utely. Andthat's what,
| think, our effort has been focusing on, this
afternoon's effort we'll tal k about the generation of
t he frequenci es but we seeit's clearly just one input
into a |arger process.

Did you want to say sonething, G enn?
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MR KELLY: My nane is denn Kelly, and

it's our intention that in devel opi ng any rul emaki ng
t hat woul d come out of this effort, that we expect to
fully Risk-Informthe process that would cone out.

Thi s woul d i ncl ude t aki ng i nt o account t he
informati on that we have about expected frequency,
| oss of cooling accidents, particularly the |arger
LOCA cool i ng acci dents.

W' || al sotake into account any potenti al
changes that mght occur to the plant that would be
al l owed due to renoval of these break sizes fromthe
desi gn basi s.

We' d | ook at, potentially, theincreasein
core damage frequency or a large early release
frequency, associated with any changes made to the
pl ant .

W'd also look at the retention of
adequat e defense and depth in particular things such
as adequat e redundancy and di versity. W' d be | ooki ng
at margi ns aspects and al so there's i ssues about when
one takes breaks out of the design basis, ordinarily
something that's not in the design basis, you' re not
required to protect against.

You nmaybe protecting against it, but

you're not required to protect against it. And the
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guestion comes, what mtigative capability would be
retai ned for these breaks.

MEMBER WALLIS: Well risk is concerned
really with design, beyond design basis, isn't it?

MR. KELLY: Risk is concerned beyond the
desi gn basi s because of the way we' ve built the pl ant.
| f we had not done such a good job of building the
pl ants, you would have potentially significant risk
wi thin the design basis.

However, it turns out the vast majority of
ri sk occurs outside of the design basis.

MEMBER WALLIS: So does that mean what
you're going to do i s nowtake sonet hi ng which used to
be design basis and put it into risk space?

MR. KELLY: It would, at a mninum be in
risk space. And it mght also be in kind of another
space, which has yet to be determn ned.

It m ght have sone additional regul atory
controls on it, but exactly howthat's going to play
out, that's not been determ ned yet.

M5. MCKENNA: So we're tal king about the
March 31st, SRM and there were several, as | said,
several taskings in that SRM One was to do this
frequency work that you'll hear about this afternoon.

The second was to prepare a proposed rul e
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that, | guess it was to say it allows for a Risk-
I nformed al ternative tothe present maxi mumLOCA Br eak
Si ze.

And there was a second tasking in there,
that I won't talk too nuch about, but | just want to
mention it here. There was al so, another effort that
had been put forward to risk-inform the ECCS
Functional Reliability Requirenents.

And this one you may recall hearing nore
about, because that was part of sone of the Staff's
original proposals in the earlier SECY s.

This was really dealing with the GDC 35-
type of information about the assunptions on single
failure, and assumi ng that |oss of outside power has
occurred coincident with the LOCA which has a
tendency to drive certain parts of the design and may
not be, again, realistic and commensurate with the
ri sk, the frequency of those kinds of events.

And in particular, it really dealt with
t hi s coinci dent LOOP assunption in the analysis. And
we'll talk alittle bit about that later. There were
sone ot her parts, but |I'mnot going to dwell on those
because they're not sonmething that we're covering in
t he paper that has gone forward.

The other inportant thing, | think, to
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keep in mind is that SRM had a nunber of specific
st at enment s about Conmm ssi on expect ati ons or desires or
direction on certain aspects of this rul emaking that
we needed to take into account.

And, |'mnot going to go through the whol e
SRM but | wanted to just put a few of the nore
significant, at least in ternms of this effort. And
just to kind of put, have themin your m nd when you
hear of some of the issues we've been trying to dea
W t h.

So the first one is, | think, what |
repeated on the earlier slide that we shoul d devel op
arule allowing this alternative maxi num break si ze.
And there was sone suggestions in the SRM that one
way this m ght be done is by revising the definition
of LOCA itself.

Either as it appears in 50.46 or as it
appears in Appendix A which is the general design
criteria. Qobviously, toredefinethe definition, then
you are, in essence, redefining wherever that
definition is used in the respective requirenents.

There was al so di scussi on about the Staff
establishing arisk cut-off for what this new nmaxi mum
LOCA break size woul d be. And there were, again, sone

exanpl es of possible ways this m ght be done in terns
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of a contribution either of the LOCA risk or sone
percentage of the total risk of the plant. That that
m ght be used as the neans of determ ning the break,
the cut-off, if youwll, for what break sizes are in
t he design basis or not.

MEMBER KRESS: When we' r e speaki ng of ri sk,
in terms of rules, you're tal king about cunulative
risk of a lot of plants.

MS. MCKENNA: |'m sorry?

MEMBER KRESS: You're talking about
cunul ative risk of a lot of plants.

M5. MCKENNA: Cunul ative, yes.

MEMBER KRESS: And it's been ny opinion
that the risk contribution to this cunulative of a
given plant, differs from plant-to-plant. So by
changing a rule, you're going to affect sonme plants
nore than others.

M5. MCKENNA: Yes, | think --

MEMBER WALLI S: And t he questionis, howdo
you deal with that type of effect in terns of being
sure an i ndi vi dual plant doesn't pose an undue ri sk as
opposed to the whol e fl eet of plants causi ng an undue
risk.

M5. MCKENNA: Yes, okay, denn would |ike

to take that one.
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MR. KELLY: We don't have a proposal of

exactly howit would be done. | think that the actual
physi cal process of tracking cunul ati ve changes of
risk at a plant are challenging, and it's being done
now for some of the risk-informed activities that are
goi ng on, such as 1Sl

|, the expectation is that we will, the
cunul ative risk would be tracked for individual
pl ants, rather than | ooking at the cunul ative ri sk for
the plants. One could then nerely add up all of the
i ndi vidual plant risks, but our expectationis that we
will be looking at the cunulative risk at an
i ndi vi dual plant and maki ng sure that no individual
pl ant should have its risk becone --

MEMBER KRESS: | think that's the way to
go. In that respect, you will then be relying on the
pl ant - speci fic PRAs?

M5. MCKENNA: Yes.

MR, KELLY: If --

MEMBER KRESS: And you' Il have to have sone
speci fication of scope and quality of PRAs?

MR. KELLY: That's our expectation. Andif
a plant should choose to take advantage of this
voluntary rul e, then they woul d becone subj ect to the,

what ever requirenents are in the rule that deal with
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the quality and scope of the PRA

MEMBER KRESS: So even that woul d be part
of the rule, you expect?

MR. KELLY: It woul d be part of the rul e or
it may send you off to some other docunent that
indicates that quality of the rule.

MEMBER KRESS: It looks to ne like Reg
GQuide 1.174, is already a framework for doing this
tracking and this risk. Wuld your expectation be
that you would just inplenent Reg Guide 1.174, for
t hese changes?

VR. KELLY: That would not be ny
expectation. Andin the Menorandumthat we sent up to
t he Commi ssi on, we indicated that we thought that the
Reg Guide 1.174, provides an excellent franmework
within which to foll ow how one does a risk-inforned
process.

And that the nmetrics that are used within
Reg CGuide 1.174, of core damage frequency, total core
damage frequency, increases i n core damage frequency,
increases in LERF are probably the type of netrics
that we'd end up proposing is the ones to be used to
neasure the risk at the plants.

The nunbers that are in Reg Guide 1.174,

may not turn out to be the appropriate nunbers to use
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inthis particular case. One of the inportant reasons
why that may be is that Reg Guide 1.174, was built,
t he nunbers were built around assumi ng that all of the
regul ati ons are net.

You' re abl e to change the |licensing basis
under Reg Guide 1.174, but you cannot change any
regul ations under 1.174. Now we're in a situation
where you' re actually going to physically change the
regul ations, and therefore it nmay require a nore
stringent nunerical criteria.

MEMBER KRESS: |'Il have to think about
t hat one, because --

CHAI RMAN SHACK: If onerisk is acceptable
why isn't --

MEMBER KRESS: Yeah.

CHAI RVAN  SHACK: -- you know, in one
situation, why isn't it acceptable in another?

MR. KELLY: That's a good question. And --

CHAI RVAN SHACK: | nean | can under st and,
you know, questions of uncertainty and, you know,
per haps the degree of quality that one m ght expect
froma PRA for one kind of application over another.

MR. KELLY: Again, it depends on, well one
of the things, what happens here wi th the changes t hat

potentially could be made under this rulemaking is
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that they would be, if they were not very carefully
boxed in, so to speak.

They coul d be very, very extensi ve changes
to the plant because the, for many plants the |arge
break LOCA is the design basis event that dom nates
t he thi nki ng behind which the plant is designed.

And if you go, if you physically change
t hat new, you change the maxi mum desi gn basis LOCA,
you' re renovi ng some of the node of force behi nd what,
why we have such a strong contai nment. Wy we have
all ECCS capability that we have.

And i f you just said, okay, I'll take that
out of design basis, and now you're free to do
what ever you want to do since these are no |onger
there, potentially, I'mnot saying that we think that
is a good idea, but potentially one could, weaken
contai nnent, one could significantly reduce ECCS
flows, in some cases could get rid of accunul ators.

And sone of these things may turn out to
be acceptable, but we want to |look at them and
understand them Andit's not clear. EQwoul d change
the requirenment and the containment would be
different, etcetera.

So we'd have to look at what all the

potential risks are.
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MEMBER KRESS: Well, it seenms to nme |ike

perhaps a slightly nodified change i n what we vi ew as
defense and depth. And in addition to the nmetrics in
Reg Cuidel. 174, all that automatically takes care of
itself.

MR RUBIN This is Mark Rubin fromthe
Staff. We haven't chosen the nmetric yet and there's
a lot of deliberationthat has to go on and your i nput
will be very useful init.

But our initial thought that perhaps
somet hi ng, sonet hi ng smal | er nay be appropri at e and we
have to give it some thought. As Genn said, the
phi | osophy going into 174 was no fundamental changes
to the regul ati ons.

We are still going to keep those solid.
Now we ar e doi ng fundanent al changes to the regul atory
framework, and so since we're going in wth that
phi | osophi cal change, sonme of the underpinnings are
changi ng.

So, we t hought, well, maybe a |l ower netric
is appropriate. At the same tinme, sonme of the plants
have nuch | ower baseline risk to start wth.

For exanpl e, sone of the boilers are down
inthe lowten to the minus six. And if you go with

aCDOFlimt, delta CDF at ten to the m nus five, and
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maki ng a fundanmental change to the plant's limting
design basis accident and you allow this change,
you're going to allow sonme of the BWR 6s and BWR 5s,
to change their limting a DBA and bunp t heir baseline
risk up by a factor of eight.

Is that what we want to allow? |'m not
sure it is, we need to give it sone thought.

MEMBER  KRESS: Vel |, doesn' t 1.174
automatically take care of that point?

MR RUBIN. Well, we talked to the
Conmittee about this, about five or six years ago.
174 doesn't, on the surface, prohibit it, but as we
told the Committee and as we talked about it
ourselves, we would |l ook with a | ot of skepticismat
a licensing action that cane in with an initiative
i ke that.

The i ndustry, inthe discussions with us,
said, oh no, we would never propose that. \Wen in
fact at this point, no one has cone in with a
licensing action that did that.

But the difference here, and I want to
enphasi ze this, this is a change to the regul ati ons,
and a regul atory change that all owed an i ncrease or a
decrenment in safety of a factor of ei ght woul d be very

di fferent.
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MEMBER KRESS: But what that anpbunts to i s

a potential bunch of changes to the |icensing basis.
That's all the changes that you're going to need, so
it anpunts to the sanme thing, in the long run. And
j ust because it's a change in regul ation that doesn't
make it different.

M5. MCKENNA: | think somewhat it depends
on how the regulation itself is actually structured.

MR. G LLESPIE: Let ne --

M5. MCKENNA: kay, go ahead Frank.

MR. G LLESPIE: Let me, Frank Gl espie
fromthe Staff.

MEMBER BONACA: | mean right now !l believe
that 1.174 said it has to be a small change, a snall
increase. |In nost cases, even if are down to ten to
t he m nus seven --

MEMBER KRESS: Yeah, so it kind of
automatically limts it.

MEMBER BONACA: And | guess what they're
saying is --

MEMBER KRESS:. And what | was al so sayi ng
i s you m ght want to rethink your defense and depth in
t he sense that your BWR was a prine exanpl e of what |
had in m nd.

They have | ow, very | ow CDF, but soneti nes
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a pretty high conditional containnment failure. You
mght want to have in your defense and depth
consi derations there saying, no, we're not going to
| et BWRs change a huge anount on the CDF

| mean they just invoke a defense and
depth contract. But anyway, | still fail to see why
1.174, doesn't do everything you want.

MEMBER BONACA: No, but just to conpl ete ny
t hought .

MEMBER KRESS: |'m sorry.

MEMBER BONACA: The difference | see is
that right now, again, you' re constrained to a small
i ncrease, and, by definition. It doesn't matter how
much margin you have there, you can only cash in a
very small margin

| f you make a rule change, it
automatically allows youto cashinwhatever therule
may say, that may be a factor of eight or ten, | see
a difference.

MEMBER KRESS: No, the rul e ought to say if
you nake any changes, based on this rul e change, you
do it according to the guidance in 1.174, and you
track the cunul ative and let 1.174 keep track of it
for you.

VEMBER BONACA: You have t o defi ne however,
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going to define how nuch small --

MEMBER KRESS: No, it's already defined
1.174. And you just say, for every change you nake,
you i nvoke 1.174.

MEMBER BONACA: No, | think this goes
beyond. If you really want to achi eve sone | evel of
excession --

MEMBER KRESS: It goes beyond that in the
sense that there may be a | ot of changes that weren't
envi sioned for 1.174 --

CHAI RVAN SHACK: But we don't know exactly
how 1. 174 handl ed this i ssue of how we chop things up
to, you know.

MEMBER KRESS: Oh, there was a question
about how do you, how do you take the nunber of
changes intinme. And there was al so a questi on of how
do you accunul ate risk and track it.

But both of those were discussed and |
t hought handl ed pretty well in the 1.174 docunent.

MR. G LLESPIE: Yeah, they could. Frank
Gllespie fromthe Staff. Let ne bring this back to
what |"mgoing to call plain English for a non-risk
guy, and soneone who has been hangi ng around for over
30 years.

The |arge break LOCA, way back in the
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beginning and | think there's people in this roomwho
can actual |y remenber back in the begi nning al so, was
fundamental | y ki nd of a worse-case surrogate for what
we didn't know.

And let ne suggest that we're talking
truly about uncertainty. And before we destroy that
surrogate that had served us very well over the years,
and | think anyone woul d know.

Any incident we've had | oss of outside
power, seens to al ways have sone conplicating switch
that didn't work, sone breaker that didn't trip.

One, you have to be so certain your PRA
knows everything you don't know. That before we give
up that robustness, and this is what | think what
A enn was trying to say.

Before you give up that robustness, you
need to know what are the inpacts of what you're
giving up. And you're giving up sonething you don't
know.

Woul d, you know, and |I think that's the
hesitancy and the reason you see nany of the issues,
at the core of the issues in the Staff paper are the
reason acci dent nmanagenent things in the "80s were
| eft as acci dent managenent and di dn't have nore ri gor

on them was because we said we have such a robust
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design, in place with the rul es already.

Now, if | take the large break LOCA and
take part of that robust design and put it into the
severe accident space, was ny decision on accident
managenent and not needing to have nore regul atory
controls on that still valid?

Do | have to go back and revisit every
deci si on of not regul ati ng that severe acci dent space
we made in the "80s again, because |'ve renopved
r obust ness.

And, soit is aquestionof uncertainty in
what we've done in 1.174 is, we've kind of allowed
t hat robust design in conpliance with the current
rules, to kind of help deal with the uncertainties to
allow us to give certain freedons.

And so, | mean that's the caution you're
seeing fromthe Staff right now, is we don't really
under stand the i npact of what we m ght do conpletely.

CHAl RMAN  SHACK: But you nmke this
argunment about robustness, as Tom poi nted out, your
design basis didn't provide you wth a robust
contai nment in the BWR

You know, if you'd explicitly had a
condi tional containnment probability, you would have

had a nore robust design. And this notion that |'m

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

26

going to get a robust design indirectly, you know,
maybe works in sone cases, but why not go to what |
really want to have and say | have it, rather than
al l owi ng, you know, this sort of indirection to, you
know, maybe provide it and maybe not.

MR. G LLESPIE: | don't disagree with that
because | was responsible for the study that got
harden vents put on the small contai nnent back in the
"80s. So that canme out of a NUREG | sponsored.

The fact that we weren't as smart as we
t hought we were in the "60s and "70s, when these
pl ants were getting designed and originally |Iicensed
is what you just pointed out.

Nonet hel ess, we're very hesitant to give
up even nore of what we didn't know. And | think
that's what you're seeing in the paper. It raises
t hese ki nds of issues. And | think what you' re sayi ng
the Staff is saying hereis we don't have, necessarily
all the answers today.

But it's not clear that it's as sinple as
sayi ng having a better PRA. Then you do have to nake
t he judgenent. Do you think the all-inclusiveness of
your PRA has hit everything that we've actually seen
in operating events?

CHAI RVAN SHACK: Well, that's why | |ike
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conditional probability. Is that |I ignore everything
| don't know and, you know, it can happen and
therefore | take care of it.

MR. G LLESPIE: And 1'll suggest the
di scussion we're having right here today, is what
caused the Staff to wite the paper they wote. W
actually don't have all the answers. And it was that
hesitancy | think you see in going back to the
Conmmi ssi on.

CHAI RMAN SHACK: Is this a good place to
di scuss this kind of sem-risk argument that, you
know, as we look for mtigation that really isn't
mtigating the kind of risk that we normal |y consi der?

MR. JOHNSON: This is M ke Johnson. Let ne
suggest that actually these issues, the Reg Quide
1.174, issues are issues that we describe in the
paper, and in fact Genn is going to get to those
| ater on and the issue you raised we're going to get
to later on.

CHAI RVAN SHACK: GCkay.

MR, JOHNSON: | just wanted to say, you
know, we're not, none of us are suggesting, believe
that Reg Guide 1.174 is not the right framework to
use. We want to make sure that we examne it in |ight

of, as Frank indicated, the far-reaching potential
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changes that could be permtted by the rule to make
sure it's the right, that we need to expand it, if we
need to expand, that we do.

But we're going to talk nore about all
t hose issues | ater on.

IVB. MCKENNA: That's actual ly an
interesting point to go to the next bullet on the
slide because this was kind of the nore, sorry.

MEMBER WALLIS: | wanted to pick up on
sonet hi ng Frank said about things you don't know.

M5. MCKENNA: Sure.

MEMBER WALLI'S: One thing that | haven't
seen nmentioned i n any of the paperwork that |'ve read
on this subject, is the deliberate affect by human
being, either deliberate or confused act by human
beings initiate sonething.

I f you change the rule to nake certain
sequences to far nore vul nerabl e to certain sequences,
t hen you' re obvi ously maki ng themnore attractive for
someone who wants to intentionally initiate that
sequence.

And this doesn't seemto be factored into
the risk that the frequencies are all dependent on
normal operation. 1t if they happen it's because the

happen.
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But if you change the rules, so that
somet hi ng because nore attractive, to sonmeone who
wants to initiate something, then it beconmes nore
likely. You're talking about ten to the m nus ei ght
for sonet hi ng.

It seens to be nuch nore likely that sone
di sgruntl ed, foolish or otherw se notivated person,
woul d do sonething to initiate sonmething nore likely
than the ten to mnus eight.

It seens a nore likely event thanatento
m nus ei ght event.

MR. RUBIN: This is Mark Rubin again from
the Staff. The frequency estimtes com ng fromthe
O fice of Research, don't include sabot age events, and
you mght raise that with themthis afternoon

But t he approach being taken for the rule
devel opnent, which is proposing retaining mtigative
capability for the new beyond design basis LOCA
redefinition, would not give up a success capability
for the new sizes beyond the redefinition.

So it would not be a very attractive
| ocation or size for a saboteur or even an insider.
Because if we achieve the mtigative capability, if
t he Conmi ssi on endorses the prelimnary approach the

Staff is suggesting, a break for above new definition

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

30

size would result in thermal hydraulic success.

Now, there m ght be sone --

MEMBER WALLI S: | think that's inportant,
|"mglad you said that. 1'd alnost wish you'd say it
agai n.

M5. MCKENNA: We probably will later.

MR RUBIN. M. Kelly will be gettinginto
because it is our proposed --

MEMBER WALLI S: Because |'mnot quite sure
fromall that |I've read, what it is you' re giving up.
| mean you're going to give up the large break but
you're going to still be able to mtigate it. Now,
|'mnot quite sure what this nmeans?

M5. MCKENNA: Again, keep in mnd there's
t he desi gn basi s space, and there's ot her space, which
alittleearlier | think we were saying the Comm ssi on
has said they're willing to give up on sone of the
| arger breaks in design basis space the way we've
classically treated them wth you know, assum ng
wor st -case single failure and | oss of outside power
and analyzing them wth Appendix K and very
conservative nodel s.

And all of these kinds of things that we
apply tothem | think the thing we're saying is that

where you don't think the Commssion is willing to
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give up that, if you had a large, very |large break
LOCA, that you have no capability and --

MEMBER WALLI'S: Well, | think this should
be very clear also to the public, if that's the way
you're going todo it. It's not as if you're sinply
saying this thing is so unlikely, we won't even
consider it.

MS. MCKENNA: Yeah, and that's not at all

MEMBER WALLI S: They're going to say this
thing is so unlikely that we're not going to give it
the full treatnent.

M5. MCKENNA: That's correct.

MEMBER WALLI S: But that's got to be very
cl ear.

MR RUBIN. But we're |ooking for the
Conmmi ssion to, to confirmthat to us.

CHAI RVAN  SHACK: So we'll have a
conditional probability of success is mtigating a
DEGB?

M5. MCKENNA: That's one way of thinking
about it, yes. As a matter of fact, as | was sayi ng,
t hi s next bull et was ki nd of an interesting comrent in
the SRM because it was kind of a counter-current to

t he, okay, you redefined the | arge break LOCA and cone
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up with a new break size, but then there was this
stat ement about the Conm ssion would not support the
changes to functional requirenments unless they were
fully risk-informed.

And it gave as an exanpl e, no changes to
ECCS cool ant flow rates or contai nnent capabilities.
And, you know, obviously we've spent a lot of tinme
studying this and, you know, trying to gauge what we
t hought this meant, because there's a |lot of
potenti al .

And dependi ng on how you read that, you
coul d say, well, they really don't want to change nuch
of anyt hi ng, because they're not going to change fl ow
rates.

O you could take the nore, okay, well
change cont ai nment capabilities, we still want to have
a robust cont ai nment because that's a good barrier for
protection.

So it did kind of give us some pause in
terms of, okay, we'reredefiningit but we're not, you
know, this is Option 3, changi ng technical
requi renents, but no changes to the functiona
requi rements unless fully risk-infornmed.

So that was --

MEMBER LElI TCH: That di scussi on of a m nute
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or two ago seens to presuppose that the Conm ssionis
going to erect a narrow approach rather than a broad
approach, to use the term nol ogy --

MS. MCKENNA: Yes, yes.

MEMBER LEI TCH: And | guess, | don't know,
do we have such a signal?

M5. MCKENNA: Well, | think that was the
reason we presented the i ssue back to t he Commi ssi on.
As we said, well we see signals on the one hand
suggesting narrow. W see signals suggesting broad.

And Staff, obviously, if we're goingto go
one way or the other, we need to work harder on
certain issues and we wanted to get a sense of which
way, which direction do you want wus to head,
Conmi ssion? And that was really the fundanental
reason for the paper.

MEMBER LEI TCH: The confort that Dr. Wallis
perhaps felt, would only be the case if a narrow
approach was taken.

MR. RUBI N. Excuse ne, no, | don't believe
that to be the case at all. Either the narrow or the
broad approach the Staff believes woul d be predicated
on having a thermal hydraulic success for a break
above the new redefinition size.

W believe it would be a fundanental
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change in our safety philosophy to, at |least for the
wor ki ng Staff, the working group to not have success
for this, for a break above the new definition size.

MEMBER LEI TCH: Then perhaps | didn't quite
understand what is neant by a broad scope. | guess
maybe we'll get into that a little later on as we
proceed here?

MR. RUBIN. | could give you a capsule
description now, if it would help you, or we could
just wait.

MEMBER LEI TCH: Yeah.

MR. RUBI N: Ckay. The plant's design basis
accidents really provide the definition of the suite
of safety systens obviously for the plants.

You | ook at the Chapter 15, design basis
accidents, and to neet the acceptance criteriain the
general design criteria and the regul ations and the
SRPs, what's needed is 2200 peak cl ad t enper at ure and
the clad oxidation limts and the peak clad
tenperature, excuse nme, | already said that.

And the as neet pressure limt. To neet
those limts, youl ook at the equi pnent that you need.
The flow rates, the valve opening tinmes, the diese
generators, the | oading tines.

Al'l the equi pnent propagates from the
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desi gn basi s accidents. You start taking design basis
accidents out of the plant, some of the equi prment and
responses, you don't need anynore.

And they just, |ike the dom no effect.
They start falling in and out of the plant design. A
broad scope rule, potentially, if you start taking
desi gn basis accidents out or redefining them Iike
dom noes, would go in and out of the plant.

It could be very broad. You could have
very | arge power outbreaks. Big changes to peaking
factors. Take diesels out. Take ECCS punps out.
That woul d be a broad scope change i f you were to take
a large break LOCA outage, you take many other
acci dents out of the plant.

Narrow scope wi || perhaps you coul d say,
well, we're not going to allowany of that to happen
We m ght change a | arge break LOCA, but we won't ECCS
punps go out of the plant.

We m ght all ow sone peaki ng changes. W
m ght allow diesel start tines to change. W m ght
all ow, oh, valve opening tinmes to change.

Well, the perception we get from the
industry is they' re expecting a |l ot nore for the cost
of buying into the program because of the PRA costs.

So it's unclear to us exactly what they'rewillingto
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do for the price of the adm ssion

And A enn will be getting into this, but
broad scope would be, as | said, major changes from
changi ng the desi gn basis.

MEMBER LEI TCH: And doesn't that take away
the mtigative capability beyond redefined, or breaks
beyond the redefined LOCA?

MR RUBIN: Not necessarily. Because it
woul d be a subsidiary requirement put on top of the
al  ow changes. Remenber, a design basis accident
requi renment has all kinds of goodness requirenents,
i ke qualifications, qualifiednodels, oxidation, peak
clad tenperatures, to the GDC requirenents.

It's a very strict, qualified analysis
nmet hods. And risk analysis, PRA best estinmate
net hods, we woul d say core cool abl e geonetry, retain
the fieldin the vessel, don't fail the vessel, don't
fail containment, keep the core covered.

We want to have thermal hydraulic success
with best estimate nethods, high confidence, in the
best estimate sense, that we have t he core covered and
cooled and intact, but not qualified Appendix K
nmet hods.

And there's a | ot of space between best

estimte nmethods and full qualified nethods.
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MEMBER LEI TCH: Ckay, that hel ps, thank

you.

M5. MCKENNA: And again that was the area
where | was just saying that you need to, |I'msorry.

MR, RUBIN. You're giving up a lot of
margin, but as long we have cone confidence that
you're maintaining the vessel and the contai nnment,
public safety is assured.

MEMBER BONACA: The answer to the question
inthe beginning youinpliedthat there wasn't, but in
reality you' re going to best estimate. So therefore,
you're giving up a significant anount of margin.

MR RUBIN. Yes, and we think that's
appropriate here.

MEMBER WALLIS: So what will happen is
i nstead of worrying about whether thermal hydraulic
codes are good enough for design basis accidents,
we'll worry about whether they're good enough for
eval uati ng PRA success point criteria.

M5. MCKENNA: Yes. But hopefully we won't
worry about them as nuch.

MEMBER WALLI'S: W' || still have to assure
that they're good enough.

MR RUBIN:. Yes, sir.

M5. MCKENNA: Yes. Let ne nove on to just
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a few nore comments about the SRM This is another
one that was i n there about the | i censees who seek t he
benefit of the redefinition should use best esti mate,
and | put in parenthetical, ECCS eval uation codes,
because that's where, inthe SRM it appeared under a
section that was di scussi ng changes t o ECCS eval uati on
met hods, in particul ar the proposal s on Appendi x K and
ot her t hi ngs.

So, again, we've read this one as sayi ng,
well this woul d seemto suggest that in doing, as one
of those prices of om ssion of kinds of things
perhaps that Licensees who wanted to take this
voluntary alternative would need to use, as we
interpret it, 50.46 best estimate codes for
presumably, again, thereis where you had interpret if
whet her that nmeant for the breaks being renoved, the
breaks that remain, not sure.

So that was another area where the SRM
generated questions in our mnd about what the
Commi ssion real |y want ed.

MEMBER KRESS: Does that mean that they
will still have to use their best estimate code to
eval uate a | arge break LOCA?

M5. MCKENNA: Again, | think --

MR, KELLY: | wasn't clear to us exactly
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how t he Comm ssion wanted to apply this. And we've
indicated, in fact, to the Conm ssion there are sone
potential roadblocks to using best estimte codes
because we don't have a suite of approved best
estimte codes for small breaks.

So if they wanted it for small breaks,
we' d have to go ahead and get the industry to devel op
t hose, submt them and we'd have to approve them
before we'd be able to actually apply this, if that
was the Comm ssion's desire of how we woul d proceed.

MR. RUBIN:. There's also, in fact, we just
had, there's a nuance here. These are approved best
estimate code, 50.46 |arge break LOCA codes.

And there nay even be sone space between
approved best estimate codes and unapproved best
estimate codes. Nanely, there coul d be ones with even
| ess margi n avai |l abl e t hat woul d be accept abl e, as Dr.
Wallis indicated, that would give us appropriate
confidence in cool able core geonetry.

M5. MCKENNA: The next one | think is one
that you'll all recognize this statenment, | think,
that was i n our SRMand certainly posed a consi derabl e
challenge to us that, it was a statenent. That once
t he standards are in place, the PRA shoul d be Level 2

internal and external initiating event, all node PRA.
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It's just been subjected to peer review process and
submtted to and endorsed by the NRC

That was obviously a very high standard
t hat was being placed on the PRAs that m ght be used
for this application. But, of course, as you are
aware, the Conm ssion has subsequently provided
addi ti onal gui dance on the area of PRA scope and
quality and is part of the action plan that those
consi derations are being taken into account.

But this was sonething that was explicit
in the SRM on the LOCA redefinition and during the
course of our efforts over the | ast year of sonething
we were |ooking to see how we were going to try
fulfill.

And the last one, is another kind of
interesting point. Again, it gives sone unique
aspects of this rulemaking conpared to, perhaps,
ot hers.

There was a statenent, you know, the
direction was to do the frequency revi ew and then on
a ten-year cycle to do sone re-estinmate of the
frequencies to see if they've changed significantly
with sone, | think there was | i ke a five-year | ook for
new nmechani sns.

MEMBER KRESS: | have a question about
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t hat .

M5. MCKENNA: Yes.

MEMBER KRESS: The first comment, as
opposed to a questionis, |arge break LOCA frequenci es
are rare events. Ten years i s not going to change any
estimate you have ri ght now. That's coment Nunber 1.
Comment Nunber 2, it's been ny inpression that |arge
break LOCAs generally contribute relatively small
amounts to ri sk.

And, so when one t al ks about the frequency
associated with it, you're going to maybe choose a
frequency that still, the break size you choose is
contributing a snall anount to the risk.

Interns of the LOCA contri bution, not in
terms of changes to the plant. |s that the correct
interpretation of, | think, Nunber 1, |arge break
LOCAs are relatively insignificant inrisk space, and
Nurmber 2, even when you choose a new one, the |arge
break LOCA, the new LOCA you choose i s probably going
to have a relatively insignificant contribution to
risk.

MR, KELLY: It's our understanding is, in
the PRAworld and | think in nost places, that because
we've actually designed the plants to handle |arge

break LOCAs, all the way up to the doubl e-ended
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guillotine break, that we're actually very happy to
see that they are small risk contributors.

Andit'sreally other events normal |y t hat
involve multiple failures of equipnent that tends to
drive the risk nunbers. And it certainly would be our
intention, as we put forthtothe Conm ssionthat it's
our thinking that we would expect it no matter what
happens, that the contribution to risk fromLOCAs in
general, and in particular the |larger LOCAs, those
t hat were renoved fromt he desi gn basi s woul d conti nue
to remain small

MEMBER KRESS: That, to ne, inplies that
just the thinking of |ooking at frequency and risk
contribution of LOCAs, in ternms of redefining the
size, is the wong way to think about it.

M5. MCKENNA: | think we've westled with
t his because we kind of have a foot in both worlds.
One of the reasons | think you consider the issue with
respect to break size, is so that you know howto dea
with it in the design basis determ nistic space and
you say these breaks are still in ny design basis,
still handled the traditional way.

| still have ny 50. 46 anal yses show ng ne,
and | know when to stop doing those. But you're

right, | mean, you know, you didn't need to use the
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break size. You could have used sonme other part of
the set of all the requirenents to say |I'm changi ng
this one and that's going to kind of get ne to the
same pl ace.

But that was the way it was kind | aid out,
so that's how we've been trying to respond.

MEMBER KRESS: You'd have to respond in
SRM the way it's put to you, | understand.

MS. MCKENNA: Yes, vyes.

MEMBER LEI TCH: | woul d have t hought that
the third bullet would have sai d sonet hi ng about the
PRA would be updated every ten years, based on
operating and experience.

And if that nade the CDF or LERF
unacceptabl e, that the changes would have to be
reversible. Wiy is it just based on LOCA frequency?

M5. MCKENNA: Well, we really, you know, |
can't speak to howthe SRMgot witten. This was the
statement that was kind of there. | think in the paper
we wer e ki nd of speaking nore al ong the lines than you
wer e.

That if you're |ooking at affects over
time, it may not be the frequency that changes, it may
be ot her things that change and how does that affect,

you know, this question of reversibility?

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

44

It can be, you know, the concept was
i ntroduced but, you know, | think we all hope that
we're not going to ever be in a space where we
actual Iy have to, quote, reverse sonething that we're
not so, either that the frequencies aren't going to
change that dramatically or that we weren't so cl ose
to the edge on where we, where the changes were nmade,
t hat sone change in the frequency would take it from
okay to not okay.

But, yes, we did, if you saw in the
di scussion of reversibility, we were asking that
guestion about, well, suppose it's sonething else
that's driving it.

MEMBER LEI TCH: Ri ght.

M5. MCKENNA: Does that, does that
possibility apply?

MEMBER KRESS: But, al ong t hose sane | i nes,
you know, | m ght have expected to see sonet hing |i ke,
there is arisk | evel or maybe even a bal ance bet ween
CDF and LERF that's unacceptable to us, including
uncertainties.

And therefore, if at sonme point in tine
you updat e and change PRA and pl ant conditions, show
t hat you've gone outside those boundaries, then you

nmust do sonething to get back in.
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Not necessarily reverse any changes we do
to this, but you nust do sonmething to your plant to
get you back there. And | don't care what it is, as
long as it does the job and does it without a | ot of
uncertainty associated with the way they do it.

That seens to ne | i ke that woul d be a nore
reasonable thing to do, in terms of risk and --

MR. KELLY: That's what we propose to the
Commi ssion is how we would interpret reversibility.

MEMBER KRESS: Yeah, okay, so it doesn't
necessarily have to be reversing a particul ar change.
It mght be --

MR KELLY: No, we would --

MEMBER KRESS: -- | believe sonet hing el se
to get you back

MR. KELLY: And one could do it by
physically reversing the change, or one m ght choose
t o perhaps change procedures, nodify ot her equi prnent
or the things in a plant such that you achieve the
same type of --

MEMBER KRESS: Except, you know, it's
always this thing. You don't want to use procedures
to, instead of hot wiring the stuff.

But, you know, the other thing that

bothers ne is | wouldn't have cast this in ternms of

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

46

LOCA frequenci es. l"d cast it in terns of sone
accept abl e, unacceptable risk

MEMBER WALLIS: | think it has to be cast
interms of PRAanditsreliability and believability.
All they need is a couple nore Davis Besse's and
people will say, |ook, you didn't know enough about
these things, you better go back and be nore
conservati ve.

And that's a perfectly good reason for
changi ng your phil osophy.

MR, KELLY: | wanted to go back to Dr.
Kress' comment about in ten years you're not going to
expect to see and changes in the frequency.

We certainly hope that we don't change t he
LOCA and do any real experience associated with | arge
break LOCAs that would cause us to change the
frequency.

However, we have seen that there have
been, over the years, a nunber of unexpected
degradations in piping, that had not been predicted.
And | believe that this ten year period that the
Commi ssi on chose, was to act as a nonitoring deviceto
make sure if these type of new processes evol ve and
become apparent to us, that we would then take that

into account, in our prediction of the frequency of

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

a7

these LOCAs. And if the new nunbers turned out to be
much hi gher, then we'd want to go back and potentially
reverse sone of these changes that we've made.

MEMBER WALLI S: Didn't sonmeone say it woul d
be seven years? Soneone presented one of these
t hi ngs, every seven years there's a new nmaterials
degr adati on.

MR. KELLY: Yes. M ke Mayfield has noted
that there seens to be a periodicity to the occurrence
of new phenonena.

MEMBER FORD: Could | ask a question on
the word unacceptable? Could you put a nmetric on
t hat ?

M5. MCKENNA: Well, | think this was part
of the challenge to the Staff to determ ne what woul d
be unacceptable, but it kind of goes back to what's
the cut off or what was acceptable in the first.

And then what mght |ead sonething to
beconme unaccept abl e.

MEMBER FORD: Fromthe conversation |'ve
been hearing, would it not be, unacceptabl e would be
a delta CDF which contravenes 1.174. And then how
t hat feeds back into the LOCA frequency? |s that not

MR. KELLY: There potentially are two ways.
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The way we presented the concept to the Conmm ssion
about how the rule mght be witten. There are
potentially two ways that it could occur.

One way it could occur is if sonething
wer e to happen, new experience to evolve. W've got
a better understandi ng about sone aspects of pipe
break frequency.

It would cause us to believe that the
frequency was rmuch higher. |In that case, we m ght go
back and say that's a reason to reverse it.

The second t hing m ght be that there were
some changes t hat m ght now actual | y, the ot her way of
|l ooking at it is there could be changes that occur
t hat coul d affect the changes i n core damage frequency
that will predict it based on howthey've nodifiedthe
pl ant, due to, because, you know, just because we t ake
somet hi ng out of the desi gn basi s, that doesn't change
anything in the plant.

Once you' ve changed t he desi gn basis and
now you, the utility has the go ahead to propose
maki ng changes, and make changes to the plant. You
don't have to physically change the plant, but you're
going to nodify your core damage frequency.

As so then there are other things that

m ght occur that would cause us, you know, maybe we
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t hought that core damage frequency change is only
going to be ten to the m nus six, and sonme big thing
occurs and it's five to the mnus, ten to the m nus
five.

Well, maybe we don't |ike that and we
think that they should go back and change that
Exactly what the nunbers are and how that woul d be,
still has to be determ ned, but it would probably be
frequence of LOCAs and sone kind of change in risk

MEMBER FORD: |' mgoing to foll owup onthe
comment that Dr. Wallis nmade about the ten years, and
your reply. |If the concept is that ten years i s going
to be the buffer to cover what we don't know about,
for instance, materials degradation.

| think it's optimstic in the extrene.
|'ve got a horrible feeling that well before ten years
is out, we're going to have another equivalent to
Davi s Besse of one sort or the other. The history is
telling us that.

And so if that's the reason for the ten
years, it's very optimstic in ny view

M5. MCKENNA: Again, | think that this was
perhaps in a statenent that in ten years there should
be kind of this conprehensive kind of re-estinmation.

And there was a second sentence about a five-year
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| ook.

And | think Rob is probably going to get
intothis alittle nore later, in fact, naybe now.

MR. TREGONI NG Rob Tregoning, Staff. |
hesitate getting on the mc now, since |l'mgoingto be
on the mc nost of the afternoon. But just to make
this clear, | think what Ei |l een and A enn said is both
right.

We're setting up procedures to nake this
nore of a continuous evaluation. It's not |like we're
going to bury our head in the sand and then every ten
years pull it up and see if aging has affected us to
a greater extent than we al ready have.

Li ke Eileen said, to ensure that we do a
conpr ehensi ve frequency re-eval uati on every ten years.
But if we see things, and the other thing, it wll
gi ve us a chance to build up sonme, there's two things
that could affect LOCA frequencies.

One, unanti ci pated agi ng or agi ng that we
didn't characterize properly. The other thing that
could happen is there could be allowable plant
changes, and changes in plant operation that m ght
develop a different experience base and we m ght
realize that our experience base of data has changed

in sone sense.
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So we need to look at both of those

aspects, and that's why | think the ten years is
sufficient for that. But, we certainly have to
maintain vigilance and on a continual level to

eval uate degradation and try to wunderstand its
implications when it surfaces in the plants.

So that's sonmething that certainly plants
are to continue to be as vigilant as we can be to nmake
sure that we're assessing these challenges as they
ari se.

MEMBER BONACA: But one t hi ng t hat happened
was that Davis Besse was not considered, and in the
elicitation process, was excluded. And the question
| have is how many other simlar events are going to
be excl uded?

| nmean should you have a repeat of the
degradati on, say, due to bolting, for exanple, inthe
head that results in sonme | eakage, etcetera.

At some point we'll have to face the fact
that in fact some of the electrical and system
degradations and resulting in | eakage is com ng from
ot her kind of sources.

| mean you just, I'mtrying to westle
wi th that i ssue because, you know, | may cone and have

some event five years from now, while you have
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sonething simlar and has nothing to do with the
present destinations process.

And say, well, you know, we can't account
for that, so we do not includeit. And then |'mgoing
to worry about what Dr. Wallis was pointing out

before, sone deliberate events that m ght cause

| eakage.

And yet, |I'mnot going to include them
So I'm westling with those events that we are
excluding right now from the database. And |

recogni ze that there's no way to include that now.
But still I'mleft with --

MEMBER FORD: But surely you can include
it, Mario. For instance Davis Besse, fortunately it
didn't giveriseto alarge break LOCA or nmedi umbreak
LOCA.

But you coul d reasonably say that within
the next six nonths it m ght have done it. So surely
if that occurred, surely that should fit in here now.

Maybe that's a question for this
af t er noon.

M5. MCKENNA: | think that one m ght be.

MR. TREGONI NG And again, at the risk of
getting too nuch into this afternoon, we did consider

Davi s Besse-type events and based on the current state
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of know edge, what people thought were potenti al
failure nodes and nmechani snms that coul d occur in the
future.

And it doesn't mean know edge i s perfect,
where we're standing now trying to project. And in
the elicitation we asked people to project all they
way out to the end of |icense extension.

Well, that is going to be a difficult
process. But what we ask people to do, based on what
we know now, based on our operating experience, based
on not only degradation that we've seeninthe plants,
but information that peopl e have based on | aboratory
experiments where we've tried to project degradation
into the future.

What ' s your sense for howthese things are
going to evol ve and the chal | enges that we coul d face
in the future. And | think the only point of this
| ast bullet is to say, we certainly recognize that the
current know edge isn't perfect.

If we were able to actually predict what
was goi ng to happen in 30 years, we'd probably all be
in adifferent line of work. But given that, let's
make sure we have a nechanismin place, that we can
continually re-eval uate these things.

And reassess oursel ves or recal i brate our
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t hi nki ng every so often, to take into account, agai n,
t hi ngs that maybe we didn't consi der because we j ust
didn't think it credible at that tine.

MEMBER FORD: Let ne ask you a program
managenment question. Which takes into account this
t opi c. The research has got proactive materials
assessment programon t he books, at |east, which wll
answer sone of those questions you just brought up.

In this overall risk-informng 1046, is
the timng such that outputs from that proactive
mat eri al s managenent programw || be input, inputted
to this or would this particular program on 50. 46,
will be finished off the books for the next three
nont hs or whatever it mght be?

M5. MCKENNA: | was, certainly we're not
going to be done in the next three nmonths, | think
that's a fair statenent. W're trying to Kkeep
cogni zant of all the activities that the Ofice of
Research i s doing.

Certainly the frequency work that Rob is
doing is a very inportant input to what we're doing,
and he'll be discussing, you know, the state, where
he's at in ternms of having that be conplete.

If there are other things that bear on

this, you know, obviously that's sonething we wll
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need to consider. But | think as you saw from our
paper, we're a long way from having, having this
proj ect conplete.

There's a |l ot of i ssues and work, not j ust
inmaterials areas, that we think we need to devel op.
So we're trying to understand what all those things
that are doing and feed them in and if there's
additional information we need, to identify that, so
we can go out and get it.

But, sothat's, | think that's kind of ny
response on that.

MEMBER FORD: Okay, so this is going to go
on for quite sonme tine, so inputs fromthis proactive
managenment could be put into it?

MR, KELLY: Well, | think that, | think you
have two different aspects here. | think as we're
developing the rule, as we're doing the part that
we're going to take into account all the information
t he research gives up that, you know, our Division of
Engi neering provides to us, so we can take into
account all of this and try to craft a good a rul e as
we can at the surest of public health and safety.

And then beyond that, as tinme gives us
addi tional history and we | earn addi tional things, we

will build feedback nechanisns intoit that woul d, as
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we say, if we see sonething that seens to require
reversibility, then we want to provide that ability so
that, you know, if we get know edge it tells us, you
know, we shoul d have done things differently, then we
can go back and change things.

MEMBER LEI TCH: Have you t hought about this
reversibility as being a, on a fleet basis or an
i ndi vidual plant basis? For exanple, let's just say
that Davis Besse causes us to change our perception
about LOCA frequency.

And sone ot her plant says, well, yeah,
| " ve got a good boron-controlled program inspection
program In fact, |1've just replaced ny head. Wy
shoul d | be penalized for sonething that happened at
anot her plant that certainly coul d never happen at ny
pl ant ?

How do you, how do you plan to --

MR KELLY: My expectation --

MEMBER LEI TCH: -- why should | Dbe
reversed, so to speak, because of sonething that
happened up the road.

MR, KELLY: | think it woul d depend on what
was the nechanism that's involved. If it's a
mechani sm that is, would involve all the plants or

maybe involve all the PWRs or all the BWRs, then it
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may be appropriate, on a generic basis, to require
themto deal with this on a reversibility basis.

If it's one where we see that there's
sonet hing that maybe, there's certain aspects of a
design that causes it to be nore vul nerable. O maybe
sone plants have nore mtigating capabilities than
ot her plants, and therefore they wouldn't have to,
they wouldn't have such a change in core damage
frequency or risk associate with whatever this new
mechani smi s.

Then they m ght be okay. They woul dn't
have to do anything. So I think it would depend on
what ever the actual nmechani sm was.

MEMBER LEI TCH: | seethat as a potentially
contentious i ssue down the road.

M5. MCKENNA: Well, | think that's one of
t he reasons we, | think that whatever thisis goingto
be, it needs to be thought out and devel oped and
witten down so that we can have the contenti on now as
to what the process and the requirements are, rather
than if it comes up in the future.

Because clearly, as he was indicating,
A enn was indicatingis that, you know, if you recall
this has been a voluntary alternative and we don't

know yet what changes to an actual plant m ght
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actually result fromthis.

And so then when you get new i nformation
about, well, this potential LOCA initiator has
i ncreased substantially. You know, did anything in
t he pl ant that was changed, you know, how nuch i s t hat
really going to affect those set of sequences and the
change that m ght occur there, as opposed to anot her
pl ant that m ght have made ot her changes.

And secondly, whether that particular
change in nechani sm or experience applies to those
plants. So, it's not a, | don't thinkit's a sinple
guestion. | think this kind of drives to a need for
some process, if you will, in the rule.

VWhether that's a strict reversibility.
Whether it's this, sone kind of cunul ati ve i npact type
of, you know, as | said, you know that there sone
| evel you can't go beyond whatever is driving you
there. And that if you reach that, you have to take
sonme action.

Those are the kinds of questions that we
are, are thinking about.

MEMBER LEI TCH: Can this reassessnent be
done by the Licensee? In other words, are we i npl ying
here that a ten year update of the PRAis inplicit in

this process?
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M5. MCKENNA: Well, | think statenent

really was a statenment for the Staff to | ook at the
frequenci es. Depending onthe results that m ght | ead
us to do something with the Licensees, in terns of
what PRA updating requirenents will be necessary.

| don't think we've determned that. |
think that's going to come out of sonme of the PRA
quality type of initiatives.

MEMBER KRESS: Least, lest we |eave you
with the inpression that we all think there's PRA
problens with things we've | eft out in Davis Besse and
degradati on mechani sns. That's t he whol e conpl eti ons
i ssue that's been around since WASH 1400.

And sone of us think you deal with it as
best you can, in PRA space. And with respect to
sabotage, | think you can do some things in design
basi s space to deal with sabotage, but not very nuch.

And that's why | think we tend to do a
separ ate PRA sabotage and deal with it as best we can
outsi de of the design basis, but while still naking
t he desi gn robust.

So I'm not as concerned as sone others
about that particular type of event. But given that
preanble, | have a question about mtigation

capability here.
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And if one had in its interpretation a
defense in depth, that certain safety functions, one
of which woul d be ECCS, are so desirable to have and
maybe uncertain in PRA space, that you want to assure
that there's redundancy and diversity in those.

Now what | woul d expect one then to expand
on it and say given this large break LOCA definition
|*ve cone down upon, | only need one of these. But
|'ve got two of them

Wul dn't that al nost automatically take
care of your mtigation capability for the [|arger
break LOCAs? O could, | think?

MR. KELLY: There's, depending on any
addi ti onal changes that were made to the plant, if I,
let's take a hypothetical situation.

| could take, say, all breaks above six
i nches and say that those breaks are now --

MEMBER KRESS: In the some ot her space.

MR, KELLY: -- in the new space. And it
turns out that | nmay be able to get away wth,
therefore, for all of those other breaks, with only
one train, you know. Because | don't need to perhaps,
| don't have to consider single failure anynore.

Per haps the, | have put enoughreliability

with ny onetrainfor that. | probably still need two
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trains to handl e ny breaks bel ow si x i nches because |
still don't have single failure and al oss of off-site
power, coincident |oss of off-site power.

But let's just say that perhaps |I could
significantly extend the outage tinmes on sone of the
ot her equi pment. 1 think under those circunstances on
the, on the | esser train, that perhaps one train you
m ght be able to, as | say, extend outage tinmes and
things like that and that would potentially be
accept abl e.

Where you could run into problens is now
if 1'"ve changed, if I've taken these breaks out of ny
design basis, | my be able to therefore nmake
significant power uprates that, and so that | still
retain nyself within the design basis, that | stil
have adequat e peak cladding tenperature, but what's
going to turn out is that now for the |arger breaks,
| may no |onger have adequate ECCS capability to
prevent these breaks from going to core damage.

So that's something that we have to | ook
at, is how you woul d handl e that type of situation

MEMBER KRESS: That woul d be the one that
woul d worry nme.

MR. KELLY: And t here may ot her t hi ngs t hat

we haven't even thought about that are ot her areas of
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t hi ngs that they could change. But these are the type
of things that we have to consi der when we' re | ooki ng
at, because there, you know, | haven't, | haven't
reduced ny ECCS capability, but what |'ve doneis |'ve
increased ny requirenents on the ECCS capability to
have an okay result.

MEMBER KRESS: And | think that's a rea
legitimate worry. | nade a, | canonly call it a back
of the envel ope estimate that for sone plants, if went
down to a six inch size for the break, that coul d nean
as much as 40 percent power uprate, and still stay
wi thin the ECCS requirenents.

And that's a significant change. So
that's the one that woul d worry ne nore t han anyt hi ng.

MR. KELLY: And what that does is it al so,
the other thing it does, if you had that power uprate
it would probably make things happen a |ot faster
because --

MEMBER BONACA: But you'll still be
probably, belimted, | nmean, at sone point, you have
some limts of how far you can go up?

MR, KELLY: Ordinarily it would be, that
woul d be the expectation.

MS. MCKENNA: And sone ot her break woul d

becone limting in 2200 and there you are.
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MEMBER KRESS: Yeah, nobst of the plants

coul d stand t hat anyway because t he st eamgenerat or - -

M5. MCKENNA: Wel |, yes, obviously there's
ot her aspects that have to be brought in. Ckay, |
think we're finished with just the background on what
we were facing with the SRM

So then the question is what are we goi ng
to do about that? As | mentioned, we have a working
group that had been originally devel oped to work on
some of the GDC 35 functional reliability kind of
t asks.

When we got this SRMthat had this, you
know, ki nd of put nore enphasis on, they get the | arge
break redefinition and, you know, a very short tinme
frame is what the Conm ssion desired.

We kind of refocused the efforts of the
wor king group on this task. And | think the first
thing we did was go through the SRM and try to
understand what it was telling us.

Sone of the inplications of it. If it
real ly says redefine the break this way, and carry it
t hrough, what would that really nean? And what ki nd
of informati on woul d we need to support that?

And what kind of criteria m ght we need to

hel p us nmake decisions as went along. So that was a

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

64

fairly intensive effort toreally try to delve in.

And as | nentioned, we did cone to sone
cases where we couldn't agreereally as to what really
was the Comm ssion's intent? You know, we coul d read
it, sone people read it one way, sone people read it
t he ot her way.

And sone of those areas, the ones you see
in the paper, we kind of went back finally and said,
wel |, you know, Commi ssion, we really would like to
get sone further guidance on these i ssues where, you
know, we really aren't sure we're fully understandi ng
what the Conmmi ssion had in mnd.

| think the other thing we triedto do was
to, since this is supposed to be a voluntary
alternative, you know, naxi mum break size, we could
try to get some sense fromthe industry of what kind
of changes are process of a rule mght they be
t hi nki ng of ?

And, again, | think there was sonme m xed,
peopl e has different i deas. There were sone that were
| ooking for, maybe broader changes, nobre extensive
changes than others. And, you know, there were,
obvi ously power uprates is a considerable area of
i nterest because it has certainly a |lot of value for

a Licensee who could take advantage of that.
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And in sonme cases, they may, |arge break
may be the limting factor with respect to those. But
certainly there were ot her things that m ght gi ve nore
flexibility and sone of those kinds of things, denn
was alluding to, that, you know, could al so provide
benefits.

So we di d have sone di scussi on about, and
also this kind of, you know, well what kind of, you
know, is this a, is this a, do we all get a process
where the Staff is review ng every single change?

O isthere some way to set it up that you
can get revi ewed once and t hen, you know, ki nd of have
an envel ope wi t hi n whi ch a Li censee coul d nake changes
provided that certain criteria were net.

Because there's obvi ously certain
advant ages one way or the other, in terns of how nuch
review time or, you know, that m ght be invol ved.

So that led us into the last bullet on
t hi s page, which we gave sone thought to, well, what
kind of rule mght we wite? | nean there was this,
okay, we could go redefine the definition somewhere,
but then there was all this, well, we need to be
t hi nki ng about, well, what are these criteria that
m ght need to be satisfied.

You know, where are we going to put
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requi rements on PRA and how are we going to address
these different things? And do we want to stuff them
i nto, you know, 50.467? O does it nmake nore sense to,
kind of like we did in 50.69, to say well let's kind
of make a new place and put down here's a new way of
doing this that here's what no |onger applies and
here's what now does apply, and put it down in that
ki nd of fashion.

And t hen al so defi ne whet her, okay, here's
the specific changes you can mnake. The kind of
changes that you could not rmake or the criteria that
woul d be used to judge whet her or not the changes in
a particular case woul d be accept abl e.

Part of that, obviously, would be this
qguestion of what the new break size was going to be.
So, and | think denn nentioned this earlier, that we
were trying to do this in a very integrated kind of
manner, you know, to be risk-inforned, to bringin all
the considerations about defense and depth and
cunul ative risk and all these things so we're not just
relying on, you know, the |ow frequency of the
initiator.

And, as | said here, adequately nonitored
and controlled over the lifetine. So, as things

change, are the processes there to make sure that
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we're getting the outcones that we're | ooking for

In the course of doing that, we kind of
cane to sonme of these issues that you see in the
paper . Like mtigation is a key one. How are we
going to do this? Do we take it out of the design
basi s space and put it sonewhere else, what is that
going to be that new safety envelope, if you wll,
t hat says you can go this far and no further in this
area, because we still want mtigation.

And so that was as an exanpl e of sone of
t hese issues and A enn will be getting into those in
alittle nore detail

And we also, as | think | alluded to
earlier, in sone cases we said well maybe there's sone
addi ti onal technical work and research that we m ght
want to do to | ook at sone of these things.

And there were sone activities initiated
to |l ook at the, either thermal/hydraulic affects, if
you will, if you re making power uprates or other
potential, you know, accunul at or changes, things |ike,
that as well as risk assessnments of how m ght that
translate for some representative plants.

Kind of give us an idea, you know, of
where we mght want to go wth these things.

Qoviously, we'll have to consider plant specific
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aspects, but, you know, if we were going to define,
for exanple, particul ar changes that one m ght coul d
or could not do, we would have sone sense of what
t hose effects are.

And so that work is, I'"m going to say
power uprates is a particular area. So that work is
ongoi ng, but is not yet conplete. Going back to the
guestion over there, is that we do need to bring the
pi eces together at the right point and time, when
there work is done and when we're ready to nove
forward on this.

MEMBER FORD: Are we going to see anyt hing
on this issue, like hydraulic --

M5. MCKENNA: At sone point n the future.
The work is not yet conplete, so there are no results
to present as yet. But at a later date, we will be
sharing that information when it's available. As |
said, we had this tasking to prepare the proposed rul e
and we were westling internally with, well, okay,
what kind of rule could we really do that would be
responsi ve and t hat woul d mai ntai n the principl es t hat
we were tal king about.

And we finally reached the point of
saying, well, we're not sure we can really deliver on

the scheduled rule that is responsive because of a
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nunber of the issues that |'ve already nentioned.

And we had a briefing with some of the
Conmi ssi on Assi stants and we di scussed t he i ssues t hat
Adenn will be sharing with you in a nonent.

And t hen we, and we got ki nd of this sense
of the Comm ssion, well bring these policy issues to
us, we would like to give you that guidance. So we
did turn around then, in relatively short termfrom
that tinme, and put forward the paper, the SECY 04037
that tried to weigh out for the Conmm ssion what we saw
as the policy areas.

VWhere we wanted the direction. And al so
indicating that one of the reasons we needed that
sense of which way should we go, was to hel p us sol ve
the technical issues in the appropriate nmanner.

So that's kind of what led to the paper
that we sent forward. At this point, | think maybe
Adenn and | will switch chairs, perhaps.

MEMBER FORD: Could | ask a question?

M5. MCKENNA: Certainly.

MEMBER FORD: It seens that we're hearing
a |l ot about the inpact on the regul atory issues, but
not an awful lot in terns of data, assunptions,
etcetera, on the technical issues.

Has anyone done a kind of back of 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

70

paper envel ope cal culation as to how nmuch time it's
going to take to overconme these technical issues or
resol ve these technical issues?

Especially with the uncertainty associ at ed
with them Has anyone done that? To see whether you
can neet the goal in a reasonable tine period?

MVS. MCKENNA: I think we've, when
identifying the activities that we've laid out a
little bit later in the slides that were discussed in
t he paper that we saw prelim nary assessnents of, you
know, how conpl ex, you know, do we think this could be
done in nonths versus years?

We haven't finishedthat work. W haven't
laidit all down a page and said, you know, this one's
going to take three nonths, this one's going to take
two nonths. This one takes three nonths, but it can't
be done until the first one is done.

And therefore, you know, the total tine
lineis X. But that's the kind of work we are doi ng.

MR, RUBIN: It's al so, Mark Rubi n, again.
It's also predicated on the guidance from the
Conmi ssi on on whi ch approach they want, broad versus
narrow. It's alot easier onnarrow, it's much harder
on broad.

And | think we said we were able to go up,
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our rul emaki ng pl an or action plan within six nonths?

MR, KELLY: Six nonths.

MR. RUBIN. O being tol dwhich approachto
t ake.

MR, KELLY: | just wanted to nmke one
comment to sonething that nay help, make things a
little bit clearer about the narrow and broad rule.

| think as we envision the narrow rul e,
not only was it narrow but our expectations were that
it would fairly prescriptive in a sense that m ght
wel | say, you know, these are the follow ng things
that you're able to change and you can only change
t hese things.

And that's part of mmking it narrow or
maki ng it possi bl e to do sonet hi ng of an easi er basis.
Qur expectation for the broad rule would that it be
nore of a process-oriented rule.

Wher eby one would build into the process
t he checks and bal ances that are necessary to assure
that you get an appropriate result. This would, in
turn, require a lot nore effort on the staff then
potentially the industry, to assure that you're
getting good results.

But it also would give nmuch, nuch nore

flexibility than the narrow approach. So | have a, in
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| ooking at these issues that canme up as we tried to
respond to the SRM we cane up with a nunber of
tricky, technical and regul atory i ssues that |' mgoi ng
to talk to you about.

The first is, in essence, what arereally
the right criteria that one should choose for
determ ni ng what's the appropriate new maxi num br eak
Si ze.

As you know, as Rob i s going to be tal king
about later this afternoon, there's a elicitation
process that's going to used to develop these new
nunber s.

And these nunbers will be the | atest and
best estimtes that we have for what are the LOCA
break frequencies. W need to understand, given that
they're the best that they are, how nmuch confidence
shoul d we have in those nunbers, even though they're
t he best?

| s the best good enough inthis particular
case to allowus to nodify the regul ations? O given
that there's going to be a significant uncertainty,
how rmuch is the uncertainty and then how do we take
i nto account that uncertainty when we set sone | evel
at which we want to say, okay, you know, breaks above

this can be excl uded and breaks bel ow this shoul d be

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

73

i ncl uded?

| think that that's going to be a very
chal l enging and interesting evaluation to determ ne
t hat .

MEMBER S| EBER: How far along are you in
the process of determining the large break LOCA
frequency?

MR, KELLY: Well, Rob wi Il be tal ki ng about
that. | think, | believe he'll be telling you that
the initial nunbers have been put together. That
there, there's sone additional work to be done, but a
| ot of the docunentation of the work has al ready been
per f or med.

MEMBER SIEBER: So if | wanted to ask
detail ed questions, | should wait?

MR, KELLY: Yes, please.

MEMBER KRESS: Are you giving any
consi deration to all owi ng i ndi vi dual plants to choose
their own break size?

MR. KELLY: We've, that's a potential.
They coul d come out of it, but we have indicated that
we think that that's not the way to go, because that
woul d be a regul atory ni ghtmare wi t h ever ybody havi ng
di fferent break sets.

MEMBER KRESS: There would be sone
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problematic, but it could be done.

MR. KELLY: Yes, it could be done. | t
woul d be a |l ot nore work for us and for the inspection
wor k that would be done. But it has, it potentially
coul d be done.

My expectation --

MEMBER KRESS: But for right now, you don't
think that's a way to go?

MR. KELLY: That's correct. Qur thinking
is, right nowis that we woul d probably break it out
and maybe you' d t ake PWRs and you coul d t ake maybe ol d
and new BWRs. O nmaybe you' d take certain LOOP, PWRs,
there are a lot of different ways that it could be
done.

And you may even have, | guess you coul d
have a di fferent break size, say for likein BWRs with
recircul ati on, novenent and everything else in the
pl ant .

MR. RUBIN. Thisisveryprelimnarystill.
We' Il be | ooking at the work fromresearch. But your
poi nt, you know, is absolutely correct.

You coul d make it absol utely risk-informnmed
and generate it, back it out of the PRA it could be
done that way. But every tine the period changes the

break size definition changes.
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So, it gets pretty confusing. So, maybe
just in the name of sinplicity, devel op based on the
f requency.

MEMBER KRESS: Well, you mght avoid the
problemif every tine the PRA changes your break size
changes by speci fying a desired | evel of confidencein
your selection in the break size.

But | don't know how you arrive at what's
the right | evel of confidence, because that has to be
based on what it does to the risk and once again
you're back into that m smatched space --

M5. MCKENNA: Well, | think that's what we
t al ked about earlier, where there's kind of a part of
t he process where you' re sel ecting the break size and
using it in a particul ar space. But there's also the
part of the process where are, absol utely have thi ngs
i ke plant changes and what is the inpact of risk of
t hose pl ant changes, given that the change in break
size, if you will, has enabl ed those ki nd of changes
to occur.

Because before you woul d have said, you
can't make this one because you have to be able to
mtigate that doubl e-ended break in this particul ar
way.

Now t hat requirement is no | onger on the
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table. Here's a change that m ght consi dered, but you
need to consider it with sone other criteriain nnd,
and make sure that you don't lead to sonething that
you weren't expecting.

MEMBER FORD: | nust admt | don't
under st and why you' re so against this plant-specific
deci si on maki ng. For instance, surely anal yses have
al ready been done onthe differenceinthe probability

of failure for, say a 316 nucl ear-grade pi pe versus a

304 pi pe.

So if a plant has elected to this, they
know, reasonably well, that the probability of pipe
failure will be much lower if it went through this

mtigation action.

So why are they being discrimnated
against, if youlike, inthis decision nmaking process?

MR KELLY: Well, in some cases, | nean
that may, it coul d be one possibility of the way we do
it. But there's also atrade off on resources that it
woul d take to do this work, and for us to reviewit.

Al'so, it'snot, andyou'll havetotalk to
Rob about the extent to which we have devel oped
frequencies within different typing materials and
that, you know, if it goes down to the actual

stainl ess steel, you know, which all oy they're using.
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| don't think that they're probably down
at that level. But --

MEMBER FORD: Thi s afternoon's di scussi on
is going to be really good.

MR. KELLY: Yes, yes. And | exhort you to
just think those all up for Rob.

MEMBER KRESS: Wl |, let's tal k about this
Staff resource issue just amnute. If | specify some
size break that's the newdefinition, and that inplies
okay, |'ve got this newbreak. |'mgoing to do this,
this and this, changing ny plant.

You' ve got to review all those, right?

MR KELLY: That's correct.

MEMBER KRESS: Now, how is that nore
resource intensive or |ess resource intensive than
saying, he's going to come in and say, this is the
size break | want to use and based on that size break
|"mgoing to do this, this and this. 1Isn't that the
sane revi ew?

MR. RUBIN. No, part of it is, Dr. Kress,
personally | don't believe it's a research issue,
think it's a regulatory consistency issue.

| think having different design basis
LOCAs for 103 plants really introduces sone |ack of

consi stency, sone | ack of public perceptionthat woul d
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make our job nore conplex than it needs to be.

| think the way we'll be approaching this
we' |l be very risk-inforned. We'Ill allowplant uni que
features to propagate appropriately inarisk-informed
sense t hrough t he pl ants, and we don't really penalize
them by wusing the direct LOCA frequency curves
devel oped by the Ofice of Research

And | don't think we | ose nuch for making
the primary determ nati on of the break size frequency
base to start the process, and then let it propagate
t hrough being risk-inforned through the rest of the
process.

We coul d use your approach, but | don't
think we |ose nmuch by starting with the frequency-
si zed curves.

MEMBER KRESS: Wel |, | think that argunent
is better than the resource argunent.

MR. KELLY: The second techni cal area that
| wanted to tal k about isthis, | thinkit's inportant
for us to understand, what are the real practical
ef fects of taking design basis events, fornerly design
basis events, out of the design basis and how does
t hat propagate through all of the criteria nethod we
have.

And as | nentioned before, there are
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potentials for changing things |ike equipnent
qualifications, site contai nnment, your radi ati on doses
to workers, many different things that coul d cone out
of this and many of themare not clear at this point
and we have to think about themvery carefully.

Wien we go to change what's in a plant,
you know, deci di ng what can be changed and how coul d
it belimted. One of the things that we've westled
with on the process-type rule or the broad rule i s how
does one actually go about limting these things
wi thout, | nmean, we try to wite fairly streanlined
rules. At least that's the theory.

And one coul d see that this could becone
a very convoluted rule in order to try to box in al
of the results. And that's, and that comes from the
first part, if you don't understand the first part,
which is the effect of taking it out, then how do you
box it in to make sure you're not getting the
uni nt ended consequences or unaccept abl e consequences.

So |l think we're very interested in these
two really kind of go together. And this third part
isreally to tal k about whether we're going to have a
narrow scope or broad scope rule.

As was nenti oned before, the narrow scope

rule, the nore specific rule is sonething that we
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believe could be nore easily devel oped. The broad
scope rule would require, | think, much nore thought
and careful preparation on our part.

The fourth issue is about the mitigation
capability. This is really an area that's totally
new. It's sonethingthat it would, whereit is, where
it stands in regulatory space, where it stands in
| egal space.

VWhat it neans to be sonething that's not
in the design basis, but we still have sone kind of
regul atory requirenents on it.

What t he appropriate regul atory
requirenents are? \Where do you place it? Is it
somet hi ng t hat goes, and sonebody sai d FSAR  Sonebody
somet hi ng, you know, is it in their |icense? How do
you actually go about doing this?

Those are sonme interesting issues. Just
determining what 1is the appropriate |evel of
mtigation, and then once you determ ne that, how do
you go about denonstrating that mtigation.

Once we' re goi ng, are we goi ng beyond 2200
degrees F? Are we allowi ng sone core degradation by
retaining it within the vessel? How are we going to
assure that?

There's al ot of uncertainty. The further
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out you go in a core damage event, the nore
uncertainty that arises. So how nuch certainty do we
require?

Al'l interesting questions to be answered.
The fifth one conmes back to, | think one of Dr. Kress'
points, is how do we assure adequate defense and
dept h?

| think Reg Guide 1.174, has done a very
good job of listing some exanples of ways that one
goes about assuring adequate defense and depth. But
again, that was based on retaining all of the
regul ations in place.

One of the things that we've indicated to
t he Conmi ssion that we want to do, is to | ook and see
are there additions that we would propose, beyond
what's in Reg Guide 1.174, that may be necessary to
hel p assure that adequate defense and depth is
ret ai ned.

O do the, does the guidance that's in Reg
GQui de 1.174, does that need additional clarification
to make it nore easy to apply it in a particular set
of the utilities understands it nore clearly what it
nmeans and the regul ators are in a better situationto
say, yes, that's in or that's out.

MEMBER WALLIS: It appears to nme this is
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t he bi ggest probl emyou have. And the reason we have
| arge break LOCA i n design basis is for defense index,
because we don't know?

W say, | et's consider everything, all the
pipes. |It's a very logical explanation. And 1.174
has a lot of waffle about how to apply defense and
depth, which is arguabl e, because there's no neasure
of it.

So why not, this is | think the place
where you're going to have difficulty argui ng one way
or the other. But the reason we have | arge break LOCA
now, in the design basis, it is for defense and depth
reasons. So what has changed about those reasons?

MR. KELLY: Well, that's a good question.
And | think what has changed i s that we do have a nuch
| arger body of experience about piping in nuclear
power plants that have been subject to aging and to
t he vari ous nechani sns that are different from say,
gas line pipes or fossil fuel plants.

So that's one of the big changes. And we
do have, and we al so have nany t housand reactor years
of experience that has said that we do have addi ti onal
confidence, that yes, that these large breaks are
expected to be | ow frequency events.

W have not seen --
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MEMBER WALLIS: So if there were sone

guantitative way of tying defense and depth to
uncertainty, | think you can argue that way. But
si nce def ense and depth i s al ways cal | ed a phi |l osophy,
you have difficulty in making a conclusive argunent.

MR KELLY: No, well, but |I'm not using
this as a basis for saying I'mgoing to get rid of
def ense and dept h.

MEMBER WALLI S: But how nuch i s adequat e,
you see?

MR. KELLY: Ri ght, and defense, and that's
one of the things, as | say, one of the things here
t hat because it is so effusive, it's so difficult to
define exactly what we nean.

And we' ve received a |l ot of coments from
i ndustry about that and sonetines they feel |ike every
ti me they propose sonet hing that we don't knowwhat to
say about it, except if we don't like it, we say,
well, it's defense and depth.

And they nmentioned that tous afewtines.
And, but defense and depth is an extrenely inportant
aspect of the design. And | think that we will spend
some tinme | ooking at this and seeing if we can do an
even better job.

| mean we had sone of the very best m nds
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i n NRC wor ki ng on what went into Reg Guide 1.174. |'m

not sure that we can do any better than that.

If we can, we're going to try to do it,
but it's going to be a very difficult problem None
of these are easy probl ens.

CHAI RVAN SHACK: Weren't you al nbst goi ng
to make a quantitative statenent of that when you
handl ed four? | mean sonehow you're going to have to
put a degree of confidence that you're going to
mtigate this thing.

And to ne that degree of confidence is
al nost your defense and depth statenent.

MR. KELLY: That's part of it. That's part
of it, | mean that's part of it in the sense of
assuring that that capability exists.

In the sense of you're going to have the
conditional core damage probability part of it. |
think that the, it's not going to be a strict core
damage frequency aspect, because ny own personal
opinion is we're going to have exceedingly |arge
uncertainties associated with very large break
frequenci es.

And when you conbi ne those all together,
it will be very difficult to conme up with a --

CHAI RVAN  SHACK: But if you wuse a
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condi tional thing, then you get around that
uncertainty problem

MR KELLY: That's correct. That's correct.
And t hat maybe the type of thing that we end up with,
but and you know, we tal ked about resource problens.

One of themis that we only have so many
ri sk anal ysts, and if you notice, there's quite a few
i ssues here. And to try to handle all of these, it's
going to be a real challenge for us, because we have
so many risk-inforned initiatives that are going on
ri ght now.

CHAI RVAN SHACK: This a risk phil osopher.
| mean before you can do the analysis you have to
decide what it is you're anal yzing.

MEMBER SIEBER It seenms to ne, though,
that what we're talking about is whittling away at
def ense and depth. For exanple, let's say that you
said that it's inprobable that you woul d have a full
doubleinthe guillotine break and t herefore t he break
si ze we shoul d analyze is seven inches or ten inches
or what have you

And there's an i mplication for
contai nnent. Contai nment conditions will not be as
severe with that kind of a blow down, as they would

with a doubl e-ended break, and therefore you don't
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have to qualify all your instrunments and cables to the
same degr ee.

And you could allow the leak rate from
contai nnent to be rel axed because the driving force
and t he radi ati on dose woul d not approach part 100 as
t hey woul d.

You could say, well, nmy break is only
going to be seven inches, the zone of influence for
debris generation is going to be pretty small, and
don't have to do anything with ny sunp screens.

And to me, once you whittle away at
everything like that, then you no |onger have the
capability of dealing in severe accidents, because of
a l|lot of scenarios. And to nme that's very
t r oubl esone.

MR KELLY: Right, and that's why that
mtigation aspect is so inportant. And why, because
we understand, as we tal k about in the paper, that it
i s the robustness of the original design basis, that

is what allows us to do as well as we do in severe

acci dent s.

It's not because we designed for severe
accidents. |It's because we designed so robustly for
severe accidents. So | think we have to be very

careful as we relax things to | ook at that.
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| mean you are correct, Dr. Sieber, that
there will be sonme rel axation of the overall defense
and depth aspects here. W have done things, over
time, which soneti mes we don't think about as defense
and dept h, but you know, ATWS was a defense and depth
t hi ng that we added.

Station Bl ackout Rule was a defense and
depth thing that we've added. So we have done thi ngs
t hat have added defense and depth, and here I think
we're |ooking at sone other areas that we can
reasonably relax and still, but we still are retaining
adequat e defense and depth.

But it's sonething we have to be very
careful about.

MEMBER S| EBER Wl |, one of things that's
troubling is the big accidents that have occurred.
Chernobyl, TM, etcetera, | guess there's six or seven
of them over the | ast 40 years.

They' ve all had a human error elenment to
it. And when we do PRAs we don't seemto be able to
agree on how to treat human error consistently in
every instance.

And once you have human errors with a
failure path, you're into severe acci dent space where

every inch of concrete and every gallon of water you
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can punp becones very inportant.

And so | just feel unconfortable taking
t hat away.

MEMBER KRESS: But once you start whittling
away with defense and depth, it naturally begs the
guestion of what's an acceptabl e def ense and dept h?
That's going to be a problem

And in order to say what's an acceptable
defense and depth, we have to get away from the
vagueness of the definition that's in 1.174.

It's not really quantifiable in 1.174.
You have to, there are |l ots of things that are defense
and depth. Li ke quality assurance and operating
procedures and training.

You' ve got to forget those things, because
we're talking specifically now about, in ny mnd,
design defense and depth. VWhich can be nore
guanti fi abl e.

And | woul d suggest you need things Iike,
there's a set of key safety functions, shut down,
ECCS, long-term cooling, containnment, maintaining
cont ai nnent .

Those are key. | would say you have to
have specifications on the redundancy, diversity,

capability and reliability, of those key things.
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Now that's just the way we do a nunber of
those. And so you just got to have that, regardl ess
what risk space you're in. And then | think the
concept of a bal ance between CDF and LERF and limts
on CDF and LERF are actual | y def ense and depth type of
things a long with nmaybe even the bal ance anong the
contribution to the sequences, |ike they have in the
f ramewor k docunent .

But for this type of major rul e change, |
t hi nk you' ve got to have nore criteria than just CDF
and LERF. | think, at the mninum you have to
include | eg containnent failure, asalimt, limting
criteria also.

MEMBER BONACA: Also you have to be
specific, for exanple, certainly you' re upsettingthe
bal ance between the prevention and mtigation which
you had before.

MEMBER KRESS: So you have t o say why do we
want to have an acceptabl e bal ance?

MEMBER BONACA: The question is should you
have, | nean the bal ance was taking care of certain
conditions that really were not within the design
basis was the extra argunent you have.

And now you have two guys are left. The

other issue that seens to be central is the human

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

90

factor. You know, and conmon cause, potentially.

MR, KELLY: Well, we're, | mean we' re doi ng
the best we can when we perform these PRAs to take
into account the, you know, the state-of-the-art and
human reliability analysis and cormon cause fail ure.

But again, and | understand, Dr. Kress.
| think that to the extent that we can it's good to
have bal ance anpbngst these things.

The only problemthat | have about going
down t hat road, is that the reason why we have def ense
and depth, inthe first place, is to deal with things
that we don't about, that we're uncertain about.

And | think we can fool ourselves into
thinking if we, if we, you know, if | just only | ook
at it nunerically, and what | can do in my PRA that
|'ve handled things. | think --

MEMBER KRESS: Yeah, that's why | said you
al so need the, two define sone key safety functions
and say, | don't care what the PRA says, you' ve got to
have these taken care of. And to me that will help
deal with that issue.

It m ght not be the conpl ete sol uti on, but
it will help, it will help deal with that. What you
don't know, |I'm just going to say you' ve got to be

able to do this, and in a redundant and diverse way
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with a robust capability and reliability. | don't
know what those nunbers are.

MR KELLY: Right. And that's sonething
t hat we probably can, type of thing that we probably
coul d prescribe for the current |ight water reactors.

MEMBER KRESS: Yeah.

MR. KELLY: | think one of our ratios, of
course, comes up and, you know, we're supposed to be,
what is it we call it?

MEMBER KRESS: Technol ogy - -

MR. KELLY: Technol ogy neutral, which is
sonetimes | feel |ike that means, you know, technol ogy

MR RUBIN. denn, let nme give the
Conmittee an exanple of conmon cause failure in a
foreign reactor. Wiy we consider the mtigative
capability beyond the design basisis so inportant to
maintain, it goes into a human factors issue.

They were doi ng a nai ntenance evol uti on,
reassenbling a ngj or val ve, sone of the nenbers may be
aware of this.

They miss-set a torque wench and they
over-torqued the studs in a mjor recirculation
circuit valve at twice the value, and they were

reassenbl i ng the val ve.
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Luckily, one of the studs broke as they
were reassenbling it. These were contract workers.
| f the stud had not broken, the val ve woul d have cone
apart as they were pressurizing the system and of
course the val ve body woul d have come apart and they
woul d have had a maj or, doubl e-ended guill otine break
in the primry system

A non-fracture nechani cs break, doubl e-
ended guill otine break. |f they redefinedtheir |arge
break LOCA, they woul d have had one.

And it was a comon cause failure,
contract workers, the torque wench. And it wouldn't
have been caught by any PRA, it wouldn't have been
caught by any HRA anal ysis.

And def ense and depth, the approach we're
taking, would have, wll mintain a mtigative
capability success for an event such as that. That
was, you know, just not nodeled in our risk study.

So, thisis the type of thing that we want
to mai ntain defense and depth for

MEMBER WALLI S: But that sort of event is
far nore likely than these ten to the mnus eight
t hi ngs, and fractured mechanics --

MR RUBIN: Yes, sir, we believe so.

VEMBER WALLI S: -- and it's far nore
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likely that soneone will pick the wong setting on a
t orque wrench

MR RUBIN. And far nore difficult to
quantify.

MEMBER VWALLI S: So that's what you' re goi ng
to defend agai nst.

CHAI RMVAN SHACK: 1'd like to suggest we
take a break at this point. Oherwise, we're just
goi ng to keep goi ng on here until noon. So, break for
15 m nutes, back at 10: 35.

(Wher eupon, the foregoing matter went off
the record at 10: 20 a. m, and went back on the record
at 10:40 a.m)

CHAl RVAN SHACK: We can cone back into
sessi on.

MR. KELLY: The next issuethat I'dliketo
tal k about, | ssue Nunber 6, is what limtations should
be placed on the cunul ative increases in plant risk
under the rule, and how should it be controlled?

Two aspects, they're very inportant and
both of themare very difficult. Do you use ten to
the m nus four core danage frequency as you nunber,
you can say, okay, well you can only go up to ten to
the mnus four, including internal and external

event s?
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What about pl ants that don't have ext ernal
events? Shut down? Now there are sone studies who
woul d seemto inply that shut downs usually equal to
about what your internal event nunbers are.

Forty to 50 percent of the plants have
prior external event core damage frequency estimate
than they do for internal events. Sonetinmes based on
having fairly conservative external events anal yses
because they didn't need to do the nore expensive
detai | ed anal yses.

So what, you know, what's the right
nunber? That's going to be a hard nunber to choose.
And what do you do, you say if the plant is above that
they can't be involved in this. W're going to | ook
at it nore carefully.

VWhat does that really mean they' || | ook at
it nore carefully, etcetera. How do you actually
track cunulative risk? An even nore difficult
probl em

This is one of the things that showed up
inthings like the I SI when we've | ooked at tracking
risk. Every time | make a PRA update or |' minproving
t he PRA based on maybe there's an area |' m nodeling
that |'ve decided that maybe nmy HRA wasn't as good as

| thought it was or | |ooked at sonething else and
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maybe | really wasn't doing as good a job as | could
of .

O | just want to spend sone nore noney
and inprove ny PRA in that area. That's going to
change ny risk profile, probably, sonewhat. Andit's
going to increase or decrease ny risk.

MEMBER KRESS: But could you, could you
have a, |i ke we do thermal hydraulic codes, could you
have a PRA that says this is your current PRA, and al
your ri sk changes due to changes, have to be referred
back to that one. Although they can approve the PRA
and use it for other things, but in order to track
curmul ative, you need to track it from one baseli ne.

MR, KELLY: Well, that's an interesting
guestion. But really what we want to track are the
cunul ati ve increases due to changes in the plant.

Rat her t han cunul ative I ncr eases
associ ated, or decreases, associated with changes in
t he PRA. I nprovenent i n know edge associ ated wi th how
well the PRA really nodels the plant in reality.

Assum ng that every tine we theoretically
i nprove the PRA, we're getting closer to reality.

MR. RUBIN: And the point, | apol ogi ze for
interrupting. The point Aennis making is both those

changes often get done at the sane tine, so you can't
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separate out what's due to what.

MR. KELLY: And so now it can becone
potentially very costly and very confusing to a
utility that has to keep a base PRA where every tinme
they nmake an inprovenment in the quality of PRA
they're changing that, but they're not changing
changes that they nmade to the plant.

So they've got to go change this nodel,
and then they've go to do another nodel over here,
which is their up-to-date everything nodel

MEMBER KRESS: Yeah, that would be a
probl em

CHAI RVAN SHACK: Wl |, it doesn't seemvery
risk-informed either. | nean, if, you know, one you
think is the realistic picture of risk and the other
isregulatory risk, I nmean, you know, we just, we went
from design basis to regulatory risk to real risk.
|"'mnot sure that | gain a whole ot fromthat.

MEMBER SIEBER: On the other hand, when
you're sunm ng the deltas, you can use any nodel as
| ong as you run t he nodel before the change and after
t he change.

Get the delta and add it to all the other
deltas that you' ve got using other nodels.

MR. KELLY: Well, you can do that, but
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here's what happens. | nake a change in my PRAthat's
based on just changing the nodeling in nmy PRA

That will affect the actual delta that I
had done previously.

MEMBER SI EBER: That's right.

MR. KELLY: Because nmaybe that delta that
| had done previously was small, now nmaybe if | do it
now it will becone very |arge.

MEMBER KRESS: But if that's nore closer to
reality, then all right.

MR. KELLY: But how do you know now t hat
that ol d delta has now becone a | arge delta. Because
if you' reonly tracking anincrease associated with ny
current change --

MEMBER KRESS: | think you're not tracking
actual deltas, you ought to be tracking close to the
speed limt on CDF and LERF.

And, you know, if the PRA you use is a
better one than the old one, you ve got a better, a
better neasure of how close you are to your speed

l[imt, regardless. That's where you need to put the -

MR. KELLY: When you say that, Dr. Kress,
are you tal king about just saying, you know, for

exanple nmy speed limt is ten to the mnus four, for
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core damage frequency and therefore, so | could be a
ten to the minus six and if | go up to the ten to a
m nus four, that's okay?

MEMBER KRESS: Yeah, but | would put a
confidence Ilevel on mne. | wouldn't use the nean,
because, unless, | mght use the nmean if | put a 95
percent confidence in the nean, or sonething.

VWhich allows you to do things to the PRA
toinprove it and get a better result. Yeah, | think,
| know you guys have been hanmstrung and |'m using
national limts on a given plant.

But | think that's the only realistic
reasonable way to do it. Because you're not going to
see this PRA at this wuncertainty level, this
confi dence |evel.

And, |' mgoi ng to wat ch what you do and i f
you i nprove our PRA and you tell ne, wow, it wasn't
really there. That's all right, if |I think that's a
real inprovement in the PRA, but ny confidence |eve
has got to be inthere in order to take care of things
| don't know very well.

| really think that's the only rationa
way to, | neanit's the rationalist approach, but it's
a --

CHAl RMAN SHACK: But | think there's a

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

99

strong expectation that one is not going to unduly
increase risk. | mean to go fromten to the m nus
six, totento the mnus four, to ne is unacceptabl e,
even if ten to the mnus four is acceptable.

MEMBER KRESS: | think the fact that you' ve
got CDF and LERF and maybe even a |ate contai nnent
failure in there, it will help put constraints on
t hat .

CHAI RVAN SHACK: Well, it may wel |l be that
you've ran into other, but you know, | knowthat ten
tomnus sixtotento the mnus four i s unacceptabl e.
What is acceptable is |ess clear.

M5. MCKENNA: Ri ght. Because we did talk
i n the paper about you woul dn't necessarily only have
curmul ati ve, you may al so have individual, you know,
again, that's not sonething we've worked out to the
| ast | evel of detail.

But | think, you know, that was one of the
reasons why you kind of want both, is to nake sure
you're dealing with different parts of the problem

Now the thing about whether the nodel
change nmeans that the individual risk that you, the
change in risk you had before i s now bi gger than what
you expected. That's another conplication, you know,

that has to be dealt wth.
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MR. KELLY: And one of the other things is

now, you know, it's a volunteer rule, so | could cone
under the rule. So now am |, under ny cunul ative
risk, am1l only counting those changes that | make
under this rule?

What about changes, non-ri sk-inforned t hat
| make, where do they go? How do | count thenf? |
mean they' Il be in the PRA but should they not count?

If | do something there that takes ne
above, you know, if I"mputting, and it's a, there's
a lot of interesting questions associated with this.

MEMBER S| EBER: Wl |, you have t he questi on
of offsetting risks, too.

M5. MCKENNA: That's right.

MEMBER S| EBER: And you say |I'mgoing to
take away sonme margi n here, and when you nake that
statement you say, then !l think I'min troubl e because
| don't have margin.

So | add another feature over here and if
| still don't get it, I will work on inproving ny PRA
nodel, until | do get it.

MR KELLY: Right.

MEMBER SI EBER: And | don't |ike that kind
of operation.

MR RUBI N: Yeah, that was addressed i n the
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original 1.174 package call ed bundling changes. And
toget credit, todrive sonmething up and to get credit
for anot her change that drove risk down, it had to be
an associ at ed change.

MEMBER SIEBER: It has to be rel ated.

MR RUBIN It had to be related, right.

MEMBER SI EBER: Right, yeah, we've been
t hrough that several tines.

MR. KELLY: Right, well these are rel ated
to changi ng the design basis.

MR. RUBIN: No, it has to be nore rel ated
t han t hat.

MEMBER WALLI S: What ever happened to the
argunent that risk woul d go down? Industry peopl e sat
here about two years ago and said we're goi ng to make
t he case for renoving | arge breaks fromdesi gn basi s.

We're going to show you that the risk
woul d go down, because now we're going to enphasize
better treatnment of small breaks. The plant is going
to be safer because nore likely things are less |ikely
to | ead to danmge.

And that | thought was a good argunent.
I f you could show us, then yes, do away with this
enphasi s on | arge break LOCA and optim ze the cooling

ECCS for small breaks that the plant will be safer
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then | mght go along with it.

But noweveryone seens to be tal ki ng about
what's an al | owabl e i ncrease inrisk, and that doesn't
go down too well.

M5. MCKENNA: Yeah, | think we need, we're
| ooking at it as a backstop. | think we certainly
hope that just what you said will happen, and it's
certainly the kinds of changes --

MEMBER WALLI S: But no one has saidit yet?

MEMBER SIEBER Well you can meke the
argunment if you delay the start tinmes that the diesels
maybe nore reliabl e because you aren't stressing them
as nuch

On the other hand, the testing and
mai nt enance prograns are design to make themreliable
when they are stressed. So, |'m not sure that any
reduction inthe risk you woul d neasure in real, under
t hese circunstances.

MEMBER WALLI S: But what is this pronise
fromindustry, just somethi ng we shoul d not have t aken
seriously? | mean they said they were going to show
us, and | haven't heard it in the discussion at all.

MR, KELLY: Well, we haven't tal ked about
it because, industry has nmentioned it a nunber of

times and it may that an area such as di esel generator
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reliability, that we may get increased inprovenent
there on the reliability.

And it may be that in the focusing of,
because, you know, certainlyit's our expectationthat
smal | break LOCAs are going to be much nore frequent
than |arge break LOCAs, that potentially could get
sone i mprovenent i n core damage frequency reducti on or
get nore core danmage frequency reduction is you were
to focus nore on small breaks. How nuch reduction or
any real reduction would you get there? WE haven't
gotten any cal cul ations that have conme in fromthe
i ndustry to denonstrate that. That may exi st, to what
extent --

MEMBER WALLI S: | thought that was a very
good argunent because that's very difficult to argue
why the Agency should be working to increase risk.

MR. RUBIN. | can give you --

MEMBER WALLIS: | you had a very good
argunment that you're actually reducing risk, | think
t hat woul d go down very well. You woul dn't have al

this problemwth it.
CHAI RVAN SHACK: But then you get a power
uprate and | guarantee it's not going to do --
MEMBER WALLI S: Well, then you go back to

sane ri sk as before.
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MEMBER BONACA: Just a question | had was,

" msure you haven't got that far, but assum ng, for
exanpl e, you had a power uprates, you know, and a
guestion woul d cone, you know, about severe acci dent
managenent gui delines and so on and so forth. What
woul d be expectations there?

MR.  KELLY: Wth respect to what Dr.
Bonaca?

MEMBER BONACA: Wel |, | nmean nost likelyin
some cases, you may make changes that may affect, in
fact, the actions that are now in those guidelines.

MR, KELLY: Wl |, what ever changes ar e nade
to the plant, as they would affect severe accident
managenent gui delines, any of the other areas of the
plant in turn that they would be expected to be
upgraded to take into account those changes.

| mean that's sonethingthat woul d haveto
be consi dered. The next issue is Issue Nunber 7. It
tal ks about the appropriate quality and scope of the
PRA. And |'ve already nentioned a little bit about
t he scope, sonme issues about external events, shut
down risk and things like that.

Again, | think the Comm ssion has
indicated that the nore flexibility that is in an

application the nore rigor that they' d expect woul d be

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

105
in the PRA

This whole issue is being addressed
separately as part of our response to the Conm ssion's
SRMon PRAs. And so | think that they woul d probably
t he appropri ate people to tal k about that, but we wil |l
be deferring to themfor the, or taking into account
what they're saying and incorporate it into where we
are.

MR. RUBIN: Well, yeah, this programwl |
| everage the work being done by the PRA quality
initiative and the requirenents there wll be
pi ggybacki ng as that work gets fleshed out.

MR. KELLY: Because the difference will be
that they'Il be com ng out with sonething that deal s
generically wthout industry's, we'd like to see
i ndustry applying this.

But in our case we'll be tal king about a
specificruleit will be addressing this application.
So we' || take into account their thinking and put it
into the rule and apply it appropriately.

CHAl RVAN SHACK: It does seemit will add
to the conpl exity of your rul e, though, because you're
going to have to sone way to go through this trade off
of quality versus flexibility --

MR. KELLY: That's correct.
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CHAI RVAN SHACK: -- | mean you can say t hat

qual i tatively, but presumably you have to have sone
way of making the rule --

M5. MCKENNA: And al so the narrow versus
broad. You know the broader you go the nore conpl ete
your PRA may need to be to deal with potential --

CHAlI RVAN SHACK: Yeah, | narrowone is nuch
easier problemto deal with.

MS. MCKENNA: Yes, vyes.

MR. KELLY: Just the problem though, with
the narrow one is that it --

CHAI RMAN SHACK: [t's narrow.

MR, KELLY: -- it'snarrow, right. Andis
it, would it be worth industry's tinme and effort,
woul d anybody go ahead and, you know, want to actually
use a narrow rul e?

The eighth issue is what do we do about
future reactors?

MEMBER WALLI S: Why do you worry about all
t hi s busi ness about industry's tine and effort? You
job is to ensure public safety.

M5. MCKENNA: Well, we're trying to, this
i s supposedly a volunteer alternative rule, and if we
don't think that there is any use made of the rule,

then to what extent should we, why should we wite
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such a rule? So that's the basis --

MEMBER WALLIS: But if it were very broad
interpretation, thenit would seemthat the price for
entry into this new world ought to be a real
i mprovenent in PRA? And then no big deal.

M5. MCKENNA: Yes.

MEMBER WALLI'S: You don't have to worry
about this time and effort and qui bble about, well
you're going to nake a little effort here and you get
alittle there. Just nmake it absolutely clear.

You don't have this high quality PRA to
enter this new worl d.

MR. KELLY: That was the, that appeared to
be the Conm ssion message in the initial SRM
I ndustry had indicated that it felt that that was too
hi gh a bar, in a nunber of neetings.

And so we've gone back and told the
Conmi ssi on what we heard and told them our thoughts
about it and we'll see what we hear back fromthem

The last area is future reactors. W've
proposed to the Comm ssion in our menorandumto them
that this be postponed. |It's difficult enough when
you know what the reactor designs aretotry to figure
out sonme of these issues.

Alot of thisreally has to do with, al so
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because we' re tal ki ng about changi ng t he desi gn basi s.
For some of these future reactor designs, it's not
clear what's going to a design basis accident for
t hem

And my expectations is that, what we'l]l
may well end up doing is, having a risk-infornmed set
of criteriafor the futurereactors. And sothis wll
ki nd of be nmpbot for them

VWhat will be interesting is howthis is
appl i ed for anyone who conmes inwith sonething |ike an
advanced reactor |like BWR, CSIR 80 plus, AP 600 or
sonething like that, and see howit's applied in that
ar ea.

MEMBER WALLIS: You're going to have a
problemw th the AP 1000 and BWR, because that whol e
design is based on creating a | arge break LOCA.

MR. KELLY: And they're very, very good at
t hat .

CHAI RMAN SHACK: It's a start.

MEMBER WALLI S: So you' re goi ng to have to
do away, if you did away with it, they would have a
problem justifying their design.

MR KELLY: Well, we m ght require themnot
to have those breaks because --

MEMBER WALLI S: Don't they have a 8054, |
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nmean it doesn't nake any sense.

MEMBER SI EBER: Wl |, you know, if you were
to build a future reactor that |ooked |ike today's
reactors and this rule was in place, today we
contenpl ate a change to the rule in the sense that al
the mtigating systens are already there.

Al'l the design paraneters were set when
| arge break LOCA was part of the design basis. And
so, you know, we don't have all that nuch to worry
about .

But if you were building a new reactor,
just like the old ones, you would skip a |l ot of that
stuff, because it's no longer in the design basis.

And so what ever margi n you t hi nk you have
for a new reactor, it's not going to be there.

MR. KELLY: All right, the questionthat's
going to come up for the future reactors, | would
thing, isif you re not having the same ki nd of design
basi s where you' re contenpl ati ng t hese | arge breaks or
ot her, you know, were limting events that werereally
way out there, in a sense.

And if you're trying to base it on your
know edge, how are you goi ng assure severe acci dent
capabilities. And in sone of them severe acci dent

capabilities may not be really necessary, because
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i nherently the designs don't allow for that.

So, we'll see howthat happens. The | ast
thing I did want to talk about here is sonebody
brought up about sabotage. And it's correct that we
are not, you know, and t he paper tal ked about sabot age
and issues |ike that.

The Conmi ssion has indicated, however,
that we are to give considerations to that process.
|"msure there will be things in the rule that wll

ask us or inquire that considerations of sabotage be

gi ven.

And it is correct that one has to be
careful . | don't, | think that the mjor
consi derations are, | nmean today when we protect the

reactor, we're taking into account our various areas
of the plant that have to be protected.

It m ght be that fewer areas of the plant
woul d have to be protected, but, in that there are
f ewer areas, perhaps an individual area m ght be nore
i mportant.

But that's still an area that has to be
protected. | think that that's nore of a problemfor
some of the passive designs and the future designs
that show that they, because they don't have the

active systens, inherently as long as you're not
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di sturbing the passive systens, they work well.

But if you can get in there and screw up
t he active system or the passive systemby, you know,
putting some noncondensi ble or something |ike that.
O changi ng the pressure bal ance in the system then
it's much nore subject to, nore easy because you
don't, like right nowwhat we have at our reactors is
very, it's nmuch nore easy because they' ve got all
these different ways of putting water into the
reactor.

You don't have those sane Kkind,
potentially you don't have those sane Kkind of
capabilities so it's nore of than issue for them

But that's all | had specifically onthose
technical issues, unless anybody has additional
guestions on it?

MEMBER LEI TCH: Yeah, | had a question
about the coincidence | oss of off-site power, | don't
see that discussed any pl ace.

M5. MCKENNA: Ckay, |let me skip ahead to
anot her slide, then, since you asked t he question. W
had the direction in the SRM about preparing a
proposed rule on renoving incidents of LOCA/ LOOP.

|*ve kind of been parallel with sone of

t he devel opment of the Staff papers and the SRM and
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the BWR Owmers Group had aninitiative tol ook at sonme
speci fic plant changes that were of interest to them
that are in large part derived fromthis coincident
LOOP and the resulting inpacts, for instance, on
di esel start tines, that kind of thing.

And they generated a set of six or seven
pl ant changes that as an owner's group they wanted to
pursue. And, as we said in the paper, they've been
busily at work over the |ast year or so, devel oping
t he topical.

We're expecting submittal pretty soon.
You know, we've ki nd of had some vari ous conversati ons
back and forth and they were in kind of final stages.
VWhere they were coming with the topical to | ook at
t hose changes as generically as possible and try to
bound t he various plants and that the Staff could t hen
review the topical.

And then the individual plant could then
come in with an exenption say, | would like to
i npl ement these four changes. This is howthe topical
applies to ne, and get that undertaken.

And what we've proposed in the paper was
to kind of engage on that topical and sone of the
i ssues and the specific changes of interest, rather

than try to be doing multiple rul emaking that have
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sone of these i ssues underlying themat the same tine.

And it would be a way for us to make
progress. To respond to specific proposals and to get
sone | earning on this. So that's what we propose is
to do that review. And one of the changes is, would
be a change in the diesel start tine fromthe ten
second to sonme, 60, | don't renenber the exact nunber,
but sone nore reasonable tine that is, you know,
better for the diesel performance, would still respond
to a large spectrumof the events in the sane way.

But there would be sone small space of
breaks where, you know, if you happen to have the
break and that event, you wouldn't get the same
overall result, but in sonme of the neetings and
di scussions we've had, in terms of this mtigation
capability point that we've tal ked about, is that they
are, have been proposing to show on a true best
estimate ki nd of basis that you would, it would still
nmeet the 2200, in essence, for those |arge breaks
with, you know, if you happen to get the coincident
LOCOP and the same tine.

So if it's, that's kind of our proposal
now on the LOOP/ LOCA.

MEMBER LEI TCH: Woul d t hat require the ki nd

of plant specific PRA that we described earlier?
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M5. MCKENNA: |'mgoing to turn that over

to maybe Mark of 4 enn.

MR. KELLY: There are two aspects of pl ant
specific analysis. One of themis we woul d want t hem
to go ahead and perform an evaluation of their
conditional probability of loss of off-site power,
given a LOCA for their plant.

It's very, very site specific. And we've
devel oped some net hodol ogy for that and we woul d |i ke
to see them And we have people here who could talk
about that, if you needed that.

But we have a nmethod for determ ning the
appropriate site specific conditional probability of
| oss of off-site power.

The second areais, we woul d be i nterested
i n under st andi ng what the conditional, with the change
i n core damage frequency and ri sk woul d be associ at ed
with these potential changes.

Now t he BWR Owners G oup had indicated to
us that their hope was that they could perform a
generic eval uation of the changes and do sone ki nd of
bounding analysis to denonstration that that was
adequat e.

That the change in core danmage frequency

and ri sk woul d be smal |l enough that we'd find it okay.
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We' ve di scouraged t hat concept, because this is such
a plant specific issue and while we told themit's
potentially possiblethat they m ght be abletodoit,
we don't believe that realistically that it's
possi bl e.

That they are nost |ikely goingto haveto
use plant specific anal yses.

MEMBER LEI TCH: Yeah, the off-site power
arrangenents are so different and pl ant specific. And
the reliability of those systens is w dely variable.

MR. KELLY: The plant's individual
capabilities to respond to a loss of off-site power
are very different al so.

MR. RUBIN. The induced loss of grid is
going to depend on, is going to be site specific.

MR, KELLY: Sure.

MR. RUBI N: So we don't need pl ant specific
PRA cal cul ati ons, we believe at this tine.

MEMBER LEI TCH: So then the question here
is, is, as you indicated before, | guess, whether the
benefits, which are nmuch smaller with this, but
whet her those benefits would be worth the price of
adm ssi on.

MR. RUBIN. They very nmuch believe so

because they're fast diesel start time is a very

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

116

onerous issue for nost plants.

MEMBER LEI TCH: Yeah, that's tough on the
di esel s.

M5. MCKENNA: And it's in our narrow
definition, too, of sonmething nore specific and
confined that's a little easier to deal with. But,
yeah, they wouldn't be pursuing this if they didn't
think it was beneficial to do.

MR. KELLY: The 60 second start is still a
fast start. And it's --

(Several people tal king at once.)

MR. KELLY: Ri ght, and what is going to buy
themis, | don't, my own personal belief based on
talking to diesel experts is that it's not going to
significantly increasethereliability of the di esels.

It may not have any real inpact on that.
But what it will dois if they're running a test and
it runs right now, instead of ten seconds, if it's
running 11 seconds, they're, they have to play with
the systemand get it and rerunit and rerunit, rerun
it and show that's it's ten.

And there's no real different between ten
and 11 seconds, but the fact is that our regul atory
basis isten. Soif they nove it to 60 seconds, they

have that margin and they're nuch better off, and
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we' || have no real apparent change in risk

MR. RUBI N: There's sone ot her changes t hat
may ultimately result in some net safety increase,
too. There's a suite, there's a m x and match set of
changes.

One is to realign one of the LPSI trains
directly for suppression pool coolinginstead of going
directly into one of the LOOPs. So for small break
LOCA, perhaps sone of the transients may give you a
benefit.

We haven't seen any analysis yet, but
that's one of the things they are proposing to do as
part of it.

MEMBER LEITCH Are you aware of any
simlar activity in the BWR worl d?

MR. KELLY: We're not aware of any at this

MR. RUBIN. Well, the PARs, | thinkthe WOG
owners' group for sone tinme has been tal king about
redefinition of |arge break LOCA. | haven't seen any
details fromthem but they've been working onit for
sone tine.

MR, KELLY: But it's not a, specific to
LOOP/ LOCA. They are tal ki ng about generically com ng

inonlarge break LOCA, but not specific to LOOP/ LOCA.
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The ot her thing that cones along with the
LOOP/ LOCAthing is that, | think there were |i ke seven
i ssues, seven areas that they tal ked about making
nodi fications.

At sone pl ants you can't necessarily make
all seven at all plants. Sone of themmay, you know,
like two and five don't go together in certain plants
and cause you problens, and that's sonething that
we'll all still have to | ook at on a plant specific
basi s.

How wel |, you know, these nodifications
really work.

MEMBER LEI TCH: Sonetines, you know, one
has to settle for small success, | guess. And it
seens to ne this is perhaps a way to start the
pr oj ect .

MR. KELLY: It's a step in the process and
it's going there. And if it works great. And one
nice thing that nost of the PWRs have significant
margin in peak clad tenperature.

MEMBER S| EBER: Mbst of them do? They
typically, PWRs typically run closer --

MR. KELLY: The boil, the boiling test.

MEMBER SI EBER: And so | woul d think that

PWR owners would be interested in getting nargins.
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You know every year you file changes that you find to
your Appendi x K nodel .

And whi ch sonetinmes forces themto i nprove
t he nodel to offset whatever errors they found. And
| " ve al ways had t he i npressi on t hat nost of themdon't
have as nuch margin as they would like to have for
fuel managenent purposes and particularly fl owdesign
in the fuel assenblies thensel ves.

MR. KELLY: Well, that's, and that comes
back to part of it. The boilers have significant
mar gi n, nost of them have a significant margin, and
therefore they can take advantage of that margin and
our understanding is their proposal is going to cone
in with using their basic best estimte analyses
showi ng that they are still way off, even with these
seven changes.

So they're basically eating up some of
that margi n and not really going into severe acci dent
space and nowt al ki ng about exceedi ng 2200 degr ees for
peak clad tenperature.

MEMBER SI EBER: Wel | that margin is one of
the features that allows themto do the pretty good
si ze power uprates.

MR. KELLY: Now going to the, so | think

that there are i ssues there about, for the pressuri zed

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

120

wat er reactor, about how well they are going to be
able to do that and take advantage of that.

It's nore of a problemfor themand there
the i nportance is going to be about howmtigationis
defined for this, beyond design basis area. How nuch
they're going to be able to take advantage of it.

M5. MCKENNA: Yeah, | just to back up one
slide here.

MR, KELLY: | think we've basically tal ked
about the issues that are outlined here, and the
papers we gone through the various discussions. So
" mjust going to quickly run through them

CHAI RVAN SHACK: Are t hese all ongoing are
you wai ting for feedback nowfromthe Conm ssion or is
t hat just going to change the wei ghting of the effort
that you give these various.

MR. KELLY: Some of these efforts, |I nean,
and a lot of this is really, we have a small working
group that's working onthis. Andit's ongoinginthe
sense that we continue down this path.

But a lot of it is going to, | think the
effort will really be geared up once the Comm ssion
i ndicates to us whether we're tal king about a narrow
or a broad scope.

A narrow scope woul d be easier to deal

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

121

with but, as | said, we're not sure howuseful it wll
be to the industry. Broad scope is going to require
avery significant effort and may require redirection
of resources in order to be able to handle it in any
kind of near term

MEMBER WALLI S: These are details, it seens
to nme, that | always have trouble with these changes
inrules and regulations. |If you get intothis world
of 1 ooking at all these details, but the real question
to ne is why are we doing it and what are the
consequences?

If we dothis, well, it's going to enable
i ndustry to produce nore power with | ess expense, is
t hat the purpose? And what are the consequences in
terms with public safety? Are we allowing themto
i ncrease risk by one percent, zero percent, nmnus one
percent? | mean what's the trade off here, and if you
make this decision, you go ahead with this sort of a
rule, what effect does it have on the industry, the
public and so on?

That never seens to cone i nto any of these
deci sions. You get into the bureaucratic details of
how should we wite this rule to assure defense and
depth or sonet hi ng.

But | can't put it into a perspective, and
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if we do that, what are we really achieving in terns
of things, so | can grasp, the neasures of what, our
effect on the nuclear industry and the public?

MR RUBIN | think right now that's a
little bit of an unknown. | think it will, sure, |
realize that's a little unsatisfactory, but | think
that's the truth.

| think we're going to try to establish
the framework that will determ ne the answer to that
question. The framework will at worst what the answer
to that question be.

And at worst it will be retai ned, a robust
mtigative capability with a very small increase in
risk. Hopefully there will be a safety inprovenent.
But that wll be dependent on what changes the
industry will make given the increased flexibility
fromthe rule.

But the underpinnings of the franework
will probably allowsmall increases inrisk resulting
fromthis.

MEMBER BONACA: | bel i eve t he under pi nni ng
is, I mean the whole effort is to reduce or elimnate
unnecessary burden. To nme unnecessary burden is
defined in Reg Guide 1.174, as normal changes. And

smal |l increases in risk and so we should certainly,
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hopeful |y, focus on those.

And the only issue that remains then is
t he uncertainty. You know, all what is the | evel of
confi dence that we have that, in fact, we do have j ust
smal | increases in risk.

And, agai n, depends onwhat | dowiththis
margin, we could find out. And that's, the next
question | haveis soyou'll have to eval uate for each
one of the possible changes that they may propose,
what will the result of this could be.

MR, KELLY: Well, | think that there's an
addi ti onal aspect to this that shoul d be recogni zed.
And that is generally when we talk about risk-
inform ng and the reasons why you risk-informis so
that one can concentrate on those things which are
nost i nmportant.

Then when we go back to 50.69, theideais
of having that Risk 2 category, was that there are
things that right now aren't covered in, you know
safety significant, but they really need additional
treatment and we shoul d be paying nore attention to
it.

So part of what we're saying hereis, you
know, the industry has a finite set of resources and

where, what are they putting these resources to?
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VWhere are they putting all of their effort
in? Industry conplains that they' re spending al ot of
noney dealing with very, very |low frequency events
that are well, you know, covered by the design and
that they shouldn't have to be spending all this.
That there are other places that can be put.

MEMBER WVALLI S: Woul d t hey put it el sewhere
if they saved it?

MR, KELLY: It's not clear. That's part
of, they may or may not. Part of it may go to their
bottomline profit or they may deci de that they want
t o enhance the work that's goi ng for, you know, taking
care of small breaks or |ooking at other inproved
performance and equi prent, buy better equi prent.

MR. RUBIN. W& have no know edge where --

MR. KELLY: WE have no control or know edge

MEMBER BONACA: Well, what is industry
giving for this? They seem to be wanting to get
sonething. Well, what are they going to give? Are
they going to give better safety with small breaks?

O sonething, are they going to give somnething?

MR, KELLY: Well, the understanding is
that, | nean if | can, |'mspeaking as if | were an
i ndustry person. | woul d say that we believe that the
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| arge breaks are really not possible.

That the small are --

MR RUBIN: Not likely. Not Iikely.

MR, KELLY: |'m giving you the industry
versi on, not our version. The industry woul d say t hat
it isreally not possible and you' re not goi ng to have
t hem

That the small breaks are inprobabl e but
possi bl e and we' d | i ke to put our enphasis there. The
ri sk numbers show very |ow nunbers for the |arge
br eaks.

W' d liketo basically not put nuch effort
into that. W want to put out effort into the areas
that we think are really nore risk significant. And
that's the proposal that's been put to us.

MEMBER WALLIS: Are they really proposing
to put nore effort into something?

MR. KELLY: The wording that we've
received, the discussion has been that that's where
this other work will be. And to what extent they're
goi ng expend additional resources in that area, or
redirect resources, | don't know.

MEMBER WALLI S: Let's get back to the point
| made earlier. They told us two years ago they were

going to show that the plants were going to be safer
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because t hey were going to put nore effort into things
that are likely to happen.

| haven't heard a word about that since.
There's nothing that's on the positive side about how
if we do this, the industry is going to do somnet hi ng
to use their resources better so there's going to be
i mprovenment in some way in safety.

MR, KELLY: Well, it may be when the BWR
Owners Group cones i n and does their generic anal ysi s,
they will, they may show nunbers that show an
i nprovenent in core danage frequency associated with
what they expect wll be an inprovenent and a
reliability todiesels or better mtigative capability
for small break LOCAs.

CHAI RVAN SHACK: | mean you can't di scount
t he soci al benefit of having greater productivity too,
| mean that's a real benefit.

VR. KELLY: Ri ght, you get nor e
electricity, and if you can take a plant that's
basically been paid for, and you can generate nore
electricity withit, that's areal benefit to people.

MEMBER SIEBER It's a benefit to the
sharehol ders. The price of electricity is a market
price.

MR KELLY: It's to the custoners, too,
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t hat have t hat avail abl e, and you know, you addi ti onal
Spi nni ng reverses.

MEMBER S| EBER: Wl |, whatever they doit's
probably not our concern, how they manage their
conpany. On the other hand | think that if you're
| ooking for a risk benefit, I think you'll spend a
fair amount of tine hunting for it.

MR, KELLY: Well, | think one of the, you
know, one of the aspects that one, of course, | ooks at
in the entire risk -inforned space is, you know,
peopl e tal k about in two-edged sword. And, you know,
are we only renoving things fromconsideration and is
t here anything worth | ooking the other way.

And | think that, it's, | think one of the
Conmi ssioners was pointing out that they felt that
t his was our big opportunity to see, you know, perhaps
push back and ask for additional prograns.

MR. RUBIN. Let ne give the Conmittee a
hi stori cal perspective ontherisk-informed]|licensing
actions. There's always tal k about there will be risk
decreases. Cenerally, we see snall, small risk
increases on the initiatives.

Every once in a while, we see a decrease.
Cccasionally a decrease on ISl because they pick

better | ocations. Cccasionally a decrease on a
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bundled initiative, even a di esel generator AOT change
could be a decrease because they do a seismc
enhancenent on the di esel generator building as part
of an extended AOT.

It's rare to see a decrease as part of a
risk-informedinitiative, but it happens occasionally.
So there's a perspective for you.

MEMBER WALLIS: Well | ess uncertainty on
t he PRA woul d be sonething you could buy with this.
And | think that would really help everybody. Really
it would help industry, | don't know whey they're so
reluctant to do it.

It costs themsonething but they can buy
a lot with it, too. And it helps the public to
understand thereal riskif a PRAis nore conpl ete and
nore believable, then we're on a nuch better, sort of
basi s for maki ng deci sions.

So that at | east woul d be sonet hing that
we could buy with this fromindustry. Insist on PRAs
bei ng uprated where they're not, and sone of them
probably now are quite adequate.

MR. KELLY: We have addi ti onal, on t he next
slide we have additional ongoing research work on
thermal hydraulics and risk assessnent.

MEMBER WALLI S: But, it's work on, what's
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t he objective?

MR KELLY: These are issues associ ated
with what are the potential changes and risk
associ ated with, you know, if I were to nmake some of
t hese pl ant changes that i ndustry has i ndicating to us
that they are anticipating being able to do, what
woul d be the actual effect on core damage frequency
and ri sk.

MEMBER WALLI S: | think the key thing here
is what George calls a nodel uncertainty. And if you
have all these PRAs and because of the uncertainties
and the predictions of the thermal hydraulics, you
don't really know if you're going to g into this
branch or that branch and what the probabilities are
and so on.

So we're getting thermal hydraulics tied
into the PRA that's what you're tal ki ng about here?

MR, KELLY: Well, | nmean thermal hydraulics
is always tied in and the success criteriais based on
your thermal hydraulics. What we're doing here is
we're | ooking at taking into account, as | said, the
changes that are being proposed.

| don't think we're actually working at
i mprovi ng the individual thermal hydraulic nodel st hat

we have now and our codes, not for this particular
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reason. We're takinginto account what the best codes
t hat we have to --

MEMBER WALLI S: | think you mi ght get into
t he regul ati on space, and you m ght, are you going to
require these codes? Are you going to require that 95
percent of the tinme they meet some success criteria or
what ?

MR. KELLY: Well, you're tal king about in
the mtigation space?

MEMBER WALLI S: Yeah.

MR. KELLY: That's one of the issues that
we have there. If we are, research is | ooking at what
are the capabilities of dealing with these severe
acci dent spaces and, you know, what can we say about
that, about how good we feel about the codes for
handl i ng, once you go beyond 2200 degrees F.

MEMBER WALLIS: The idea of all these
conservatism in the traditional approach was that
because we're uncertain, we'll just nmake these
conservative assunptions and that will give us a | ot
of assurance that no matter what the errors in the
code of these sorts of level, we still are not going
to cross sone boundary. That was the ol d approach, as
| understand it.

MR, KELLY: Well, you still have the old

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

131

approach, as you call it, for your design basis LOCAs,
up to whatever the new maxi mum design basis is.

And we' re proposing that there should be
sone additional mtigative capability, although not
necessarily with the sane assurance that we had for
the --

MEMBER WALLI S: Because the rational thing
to do would be to rewite the whol e regul ati on so you
could apply it to small breaks as well.

| f you understand how to bal ance off al
these mtigative capabilities and so on, why not do
t he whol e thing?

MR, KELLY: One could do that, but they
want me to do this in less than ten years.

MEMBER S| EBER: Well, actually the way
Appendix Kis witten, it says that you shoul d anal yze
the worst break up to --

M5. MCKENNA: Up to, yeah.

MEMBER SIEBER: -- the certain rise and
then you put sone restrictions on, for exanple, the
DKE nodel and sone correlations and so forth that
you' re stuck usi ng sone ol d t echni ques t hat t he agency
has found satisfactory, some where back in his
hi story, and | guess t hose deserve anot her | ook, since

we're doing all this other work.
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And maybe the codes coul d be approved.

MR. KELLY: Well, we have t he best estimate
codes that are, have been approved for evaluation,
nodel codes.

MEMBER S| EBER: But you're still stuck with
a correlation --

M5. MCKENNA: Yeah, | nean, going back to
t he papers that generated the SRM there were sone
proposal s to exanm ne changes in Appendi x K and --

MEMBER SI EBER: Wel |, they wanted to do it
pi eceneal .

M5. MCKENNA: OF course, the Comm ssion
said no, they didn't Iike the pi eceneal approach that
was |laid out. They said they got the best estimate,
let's use those.

MEMBER SI EBER: Wl |, if you change to EKE
nodel s you get sone margin, even thoughit's not clear
to ne that you get very nuch. But there's sone
margin, if already pretty close, you know, any margi n
hel ps.

MEMBER RANSOM |t seens |ike this comment
about best estimate really needs sone clarification
because, you know, |like Professor Willis said,
Appendi x K was brought into play originally to

account, hopefully overwhelm you know, sone of the
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uncertainties that were involved in this kind of
anal ysi s.

If the PRA itself is dependent upon the
uncertainties that are involved in analyzing the
consequences of any given event that may occur.

And it alnost seens like an ill-posed
pr obl emwher e you want smal | changes in ri sk eval uat ed
with something with large uncertainty. And | see that
as a limtation of what you can do here.

Whether it's Reg Guide 1.174, or tryingto
define, you know, a maxi mum size LOCA

MR. KELLY: If you go back to ny very first
technical issue, you'll see that it tal ks about what
are the appropriate criteria needed for confidence in
the elicitation results. Because we understand that
on top of whatever uncertainties is that that we have
inthe nunmbers that we're going to be inputted for the
expected frequency of LOCA, were usual uncertainties
and i ssues associated with the PRAs that are used to
determ ne for are the effects on risk.

So |l nean it's not |ike they cancel one
anot her out. You know, they're additive. And so we
have t he uncertainties associatedwiththeelicitation
pr ocess.

And then we the PRA uncertainties. And
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they all have to be considered and that's why | talk
about we have to determ ne, you know, what is the
appropriate confidence that we needinall of this, in
order to be changi ng our design basis.

CHAI RMAN SHACK: Just froma sinpl e m nded
point of view, if |'ve got an event that's al npost
never likely to happen, do | really need 95/95
confidence so that | can deal with it?

You know, could I live with 90/50? And
you know how rmuch mar gi n woul d t hat buy ne al one? You
know | still have a very high likelihood that |I'm
going to deal with the event, but since it's not very
likely to happen at all in the first place, it may
wel | be good enough.

MEMBER KRESS: The troublew th that trying
t o deci de on confidence | evel s, generallyit'srel ated
to, if the think actually happens, what loss is the
NRC, the utility and the world going to be subjected
to?

And those | osses are nonetary, life, a
whol e |ots of things. And it's a policy issue
because, | nean you can't just say, it's acceptableto
us. It's what is acceptable to society.

And so, you know, that was part of the

problemwi th trying to face up to what safety goals
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are. So when you'retryingto say, | need this nunber
at this confidence |level, that's al nost al ways what
you're faced with.

You' re going to establish that confidence
| evel , based on what | can stand if that actually
happens. And | don't know of anyone to technically
arrive at that nunber, other thanto try totieit to
some societal acceptance and how you get those, |
don't know. So really you have a problemw th that.

MEMBER S| EBER: Wl |, that varies fromday-
t o- day, too.

MEMBER KRESS: And that depends on your
definition of who society is, too.

MEMBER SI EBER: Yeah, and howcl ose you are

to where ever it's going on.

MEMBER KRESS: Well, that's part of
soci ety.

MEMBER RANSOM | know |I've tried to think
of an analogy and it's alnost |ike designing an

el evator and you' ve got safety breaks on the el evator
in case the cabl e breaks.

Which is probably very unlikely and it
sel domhappens and | ' msure there' s enough stati sti cal
data to really examne it. But then designing the

breaks so it only holds 90 percent of the |oad that
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t he el evator could hold. Wo "s going to get on that
ki nd of el evator.

CHAI RVAN SHACK: But | mean, you' re al ready
ruling out the CDF contri bution, because t he frequency
is so small. | mean you're really asking for an
addi ti onal, you know, on a purely risk-inforned basi s,
you know, you take the industry, it's just not going
t o happen.

And you know t he associ ated CDF and LERF
with this are small.

MR. KELLY: Well, that woul d be ri sk based.
If I say I'monly going on the frequency, then it
woul d be risk based.

CHAI RMVAN SHACK: Well | nean not just
frequency, but if you do the analysis for the CDF and
LERF, they're small. And you' re asking for nore and,
you know, it seens to ne that that sort of avoids your
problem that you know, well this is alnpost a
condi tional sort of thing.

| f alarge break happens, you know, | want
a conditional probability |I can deal with it and --

MR. KELLY: As part of your defense and
depth capability.

CHAI RMAN SHACK: It's part of ny defense

and depth, and you know, it really isn't, |I've al ready
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decided that my risk is small enough to be acceptabl e
with ny safety goals. I'mreally arguing over how
much defense and depth | need.

MEMBER RANSOM Well, there was sone
argunment, | think inthe materials | read preparatory
this, that if the maxi numsize pipes are designed to
the ASME code as the vessel, why aren't you
consi deri ng vessel rupture? And how do you rul e t hat
out ?

MEMBER WALLIS: Well for reasons that |
don't understand, these things get safer the bigger
t hey are.

(Laughter.)

M5. MCKENNA: Save that for later.

MEMBER LEI TCH: Well | was trying to think
about this like right nowwe' re saying vessel failure
in incredible, but yet there is in the present ECCS
systens sone mtigative strategy in the event, sone
mtigative capability in the event of vessel failure.

Here we're kind of noving down a little
bit and we're saying, well if it breaks, incredible,
but there's still sone mtigative strategy beyond t he
redefined break.

MEMBER SI EBER Well, | guessit's likeif

t he head breaks, why you probably could mtigate that.
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But if the bottom breaks, you're in trouble.

MR. KELLY: What we said for vessel failure
is that the Conm ssion nmade a decision that it was, in
and of itself, it was considered to be an incredible
event .

And when you get incredible events, the
way we intended to deal with them and we nake sure
that they remain incredible by dealing with --

MR- RUBIN. Progranmatic, there are
programmatic things in place for the vessel that are
not in place for the pipes. | think we need to defer
that to the Engineering which are the experts.

MEMBER WALLI S: If they're incredi ble why
do have all this work in the pressurized thernal
shock?

(Many peopl e tal king at once.)

MEMBER WALLI S: But it obvi ously nmeans t hey
wer e credi bl e, otherwi se we woul dn't do t hat research.

MR KELLY: Continuing with the, back to
Staff technical activities. W tal ked already about
t he LOOP LOCA and where we' ve asked the Conm ssion to
go ahead and work on the topical and then finish that
wor k before we go ahead.

Do you want to do a summary?

M5, MCKENNA:
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MR KELLY: | think we've shown that the

application of redefinition has to be very carefully
dealt with. A lot of very inportant, very difficult
techni cal issues. W don't want to reduce margi ns t oo
much.

W don't want to, you know, there's,
potentially there may be i nprovenment in overall risk
has yet to be denonstrated that it woul d exactly work
out .

W don't want to do anything that would
reduce risk to the point that we would not be happy
with it, doing that, and doing that in manner that
makes sure that the rul e precludes that type of thing,
is going to be a tricky business.

There are a |l ot of expectations about this
rule, from the Conm ssion, the Staff, industry.
There's parts of industry, these need to reconciled
some way to nake it to be a functional rule.

And to, then sonmething that's technically
justifiable is going to be an interesting chall enge
al so. So we've sent our paper up the Conm ssion and
asked themfor their policy decision.

We're continuing with your efforts inthe
nmeantinme, but they're really going to go forward once

we' ve gotten direction fromthe Comm ssion.
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W're interested certainly in what the
Conm ttee thinks about this as you' ve been talking
here. We're not expecting a letter, but we are happy
t hat, you know, you've given us your feedback about
what' s gone on here.

We think that these are going to be very
challenging, |'ve said it a nunber of tines, very
chal | engi ng technical issues

And, of course, if you have any thoughts
about how to answer themor deal with them we'd be
happy to have you.

M5. MCKENNA: | think that's it.

MR KELLY: | think that ends our
presentation. Any questions?

CHAI RVAN SHACK: We should refer al
guestions to Rob.

(Laughter.)

M5. MCKENNA: Yeah, we'd |like that. But |
nmean frequencies is fair gane.

MEMBER WALLIS: Well, | don't have a
question but | would like to thank you for what |
found to be very frank and seri ous-m nded and hel pf ul
presentation.

MEMBER SI EBER: | agree, very well done.

CHAIl RVAN SHACK: Well, we're actually
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finishing ahead of schedule if nobody has any nore
guesti ons.

MEMBER KRESS: Maybe we can tack that onto
our |unch hour.

MEMBER S| EBER: Yeah, you can, you have
t 00.

CHAI RVAN SHACK: Wl |, if that's the case,
| suggest that we adjourn, recess for lunch, and come
back at 1:00.

MR. SNODDERLY: Yeah, and just to |let you
know, | passed to all of you all of the slides that
Rob and Lee are going to present this afternoon, and
so those are avail abl e.

(Wher eupon, the foregoing matter went off
the record at 11:40 a. m, and went back on the record

at 1:02 a.m)

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

142
AAF-T-EERNOON S-E-S-S1-ON
1:02 p.m

CHAI RVAN SHACK: Tine to cone back into
session. | guess Rob Tregoning is going to tell us
about the results from the expert elicitation and
devel opnent of passive system LOCA frequencies.

MR. TREGONI NG Thank you, Chairnman.

As the title says, we are going to be
t al ki ng about, nmysel f and Lee Abranmson fromthe O fice
of Research, are going to be tal king about how we
devel oped t hese passive system LOCA frequencies for
risk-infornmed revision. The option 3 risk-infornmed
revi sion of 10 CFR 50. 46.

Now the talks were out of sequence a
little bit in the sense that this norning we heard
some of the broad policy or | guess policy and
t echni cal, al though we focus nore on technical issues
here concerned with possible rule revision. Her e
we're going to focus down very carefully and talk
about one specific input tothe regul ati ons which wi ||
cone about at some point.

DR. KRESS: And you're supposed to answer
t he questions that they didn't answer this norning.

MR. TREGONI NG Yes. Yes. They did a good

job of deferring until this afternoon any questions
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t hat were posed this norning.

DR. RANSOM Have themall witten down.

MR. TREGONING And all | can say is to
the best of ny ability I will try to answer anything
that | have know edge of.

DR. WALLI S: What does passi ve syst emnean
in this context?

MR, TREGONI NG Passive systemin this
context neans, and you'll see aflowchart here |l ater,
we cl early separated pi ping, structures versus things
that are active.

DR WALLIS: Ckay.

MR. TREGONING  Active conponents like
punps and even seals. Punps, valves, seals; things
that we have -- active inplies that they actually do
sonething, they just don't sit there. But also we
tried to exclude things that are covered by the
mai nt enance rul e because there are other regul atory
nmeasures that are put in placetotry to maintainthe-

DR. WALLIS: So the valve that had the
over bolts would be an active system

MR. TREGONING  Well, the valve itself
woul d be active, but the valve body is passive.

DR WALLIS: Is passive?
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MR TREGONING That is correct.

DR WALLI S: But the bolts nobve when
they're taut, so they actually are passive.

MR. TREGONI NG  They nobve when they're
taut, but then they sit there in service.

DR. WALLIS: So they're passive? The
bolts are passive.

MR. TREGONI NG The bolts are definitely
passi ve.

DR. SIEBER. You are basically treating
all these things the way the code, the way the ASME
code treats themthat nmakes that differentiation?

MR. TREGONING Right. Right. Internms
of the definition of what's active or passive system
we tend to foll ow not code.

DR. SIEBER Right.

DR.  RANSOM But ['ll say sort of
hi storical PRA definitions in figuring out we were
going to consider and what we weren't going to
consi der.

DR. SIEBER  Good.

MR. TREGONING | just wanted to outline
t he presentation here and give us a sense for where
we're going. | want to delve into at the first slide,

just the presentation history that we've had for this
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topic area in front of you fol ks, the ACRS. And talk

about the program m | estones that we have had since
the | ast time we wer e here.

So just to give us a little flavor of
where we have been to set the stage of what we're
going to be tal king about this afternoon.

| will rem nd you about the objectives and
scope for this effort. And I'Il also delve into the
approach. | will say that we' ve covered nost of these
areas pretty extensively in past presentations. Soif
you notice, thistalkit really focuses ontheresults
and t he anal yses and t hat' s what we t hought was proper
gi ven t he background t hat we' ve had here and also this
is the stuff that's new, this is the stuff that you
haven't seen.

Soif it seenms we're skinping on approach
and things |ike that, | nean | certainly have backup
slides, we'll certainly deal with questions as they
come up. But wereally giventhelimted tine that we
have, we wanted to focus on the results and the
anal ysi s.

And in ternms of the results, sort of
partition theminto four or five different areas that
we're tal king about here. The first one wll be

general rationale and insights. These are sort of
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qualitative inputs that we got from the various
experts, what things are inportant, what things
potentially aren't inportant. What things did |
really consider when | based ny estinmate.

We coul d spend all day on this alone. So
what we've tried to do here is just give you a fl avor,
some of the things that we heard. And a flavor of
some of the things that we heard nore often from
peopl e.

Again, we didn't ask the experts to
devel op a consensus at all. So | tried to be very
careful when | showthis rationale that, you know, |
don't want to couch it as being a group consensus in
anyway, shape or form This is just a smattering of
t hi ngs that we heard.

W' |l then present the actual estinmates
that we got. And then after we go through sort of the
total frequency estimates, we'll start to parse them
a little bit and look at piping and nonpiping
contri butions. We' | | also look at system
contributions. And then we'll start to |look at the
next aspect, which was variability anong the pane
menbers and uncertainty in their responses.

The last bullet here we'll really only

touch on if we have tine. But we asked them
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separately about how safety culture could effect
LOCAs. And we were very clear about how we define
safety culture realizing that that can be potentially
a very broad open ended di scussion. So | can provide
you sone of the insights that we got fromthemrel at ed
to the safety culture effects on LOCAs.

And then finally, we'll go into the
remaining work that we have on the effort and
sunmarize it.

So that's really where we're headed at
this point in the presentation

So, as | nmentioned, we've beenin front of
t he various ACRS conmittees a nunber of tines. The
nost recently, and |'ve sort of listed themininverse
chronol ogi cal order, the nost recently was i n Novenber
which we were in front of the Subcomm ttee, although
| think a nunber of the main Comm ttee nenbers were
here as well. And we went into pretty good detail on
the expert elicitation approach and also the
devel opnent o the base case frequencies. And we had
David Harris here who was one of our base case
devel opers to go into his approach and his techni que
for com ng up with his base case frequency devel opnment
esti mat es.

We were here in July. We briefed the main
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Conm ttee again on the status of the effort and al so
t he approach at that tinme.

And t hen about a year prior in May '02 we
had a Subcommttee briefing of, again, various
subconmm ttees where we presented the results of what
we'recallingthis pilot elicitation. Wen we kicked
the effort off, we had an informal staff LOCA
frequency evaluation effort that was nuch nore
accel erat ed over about 3 weeks to a nonth's ti me where
we actually internally came up with estimates. But
nore i mportantly than com ng up with estimates, we can
up with i ssues and a possi bl e franework that we coul d
use and apply to this full elicitation.

So inthat nmeeting actually presented t he
results of this pilot elicitation as well as the pl ans
for this formal elicitation.

So we've really been in front of you
probably this will be about the third or fourth time
dependi ng on how you're counting tal king about the
elicitation in sone way, shape or form And then even
back in '01 there were several presentations as part
of the larger effort to risk-inforned 10 CFR 50. 46
where we outlined the technical basis; why we t hought
we had to nove forward with this elicitation to do

break frequenci es.
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So what have we done since? And even
t hough we were in Novenber |'ve backed the tinme line
up to Septenber. So what have we done just before the
| ast ACRS presentation to now?

Well we conpleted all the individual
elicitations and, as | indicated, we had 12 experts on
t he panel or 12 panelists, we'll call them And we
elicited each of those panelists individually and we
finished the |last one of those on Cctober 24th, so
essentially the end of Cctober.

The elicitations weren't by any way shape
or formthe final input that we got fromthe experts.
General | y what happened intheseelicitationis we got
sone initial input. W would go through the input
t hat we got and poi nt out potential inconsistencies or
areas where their nunbers may not be matching up with
some of the qualitative insights that they were giving
us. So | think for every expert involved after the
elicitation they had to go back and refine their
anal yses.

And another thing we did in the
elicitation is there were areas where they may have
been uncl ear what we were specifically asking. So we
cleared up those areas as well.

So everyone after the elicitation had nore
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work to do. And for the period from Cctober, end of
Oct ober until about m d-January we were getting sort
of the first set of revised responses back from al

t he expert. Once we had all of those, we conducted an
initial analysis of the results. That was done about
at the end of January.

And t he week of February 10th, or | guess
t he week of the 9th over three days we had a feedback
neeting with the panel thensel ves where we not only --
we presented themback with their raw data as it had
been analyzed, not only by but also presented the
i nformati on on context of what the rest of the experts
had not only said qualitatively, but also estimated
guantitatively. So we got the whole group back
together, we fed themback the information that they
gave us and we fed them back the quantitative
estimates that we gave as well.

That was an interesting neeting in the
sense that sone of the experts realized well, you
know, | didn't realize that ne saying this had these
i nplications on down the line. And they also didn't
reali ze sone of what the other experts had consi dered
in their formulation of estinates.

So after this neeting we gave the experts

anot her chance. Ckay, based on what you've heard,
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based on your final outconme and how we anal yzed and
utilized your results, if you' d|ike you can cone back
and do yet another revision. And a small handful of
t hem choose to do that. And we got our |ast set of
updated responses on the 17th of March. And we
conmpl eted our prelimnary analysis the 19th of March.
So you can see these are relatively fresh.

So when we tal k about results, | just want
to caveat it. You nmay see nore into the results today
than |'ve even had a chance to consider or really try
to understand. And Lee and |I realize that there is
still some additional work.

And it's a fascinating exercise because
you get so nmuch information. I1t's a bit like trying
to drink froma fire hydrant in that you have to be
careful in what you try to sanple and you have to be
careful what you try to couch as being real versus
just being some sort of artifact fromthe way we did
in the anal ysis.

DR. WALLIS: Didyour interactionwi ththe
experts reduce the scatter or the deviation or the
variation in the predictions?

MR. TREGONING  And | presunme what you
nmean by that is when we were here in Novenber we

presented results for these base case estimtes and
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there was very wide variability there.

DR WALLI'S:  Yes.

MR. TREGONI NG And that variability was
a function of different anal ytical techni ques as wel |
as sone other factors. That information was
presented to all the experts. And t hey, obvi ously, had
torectify those differencesintheir owntestinonyto
us. And what you'll see is it's certainly reduced
over that. That was a wide bit of wvariability
uncertainty, although you' re going to see when we get
tothe results that there still remains a good bit of
variability and uncertainty. And that's what we
expected going in. W didn't think we'd be able to
reduce that just because when you're trying to

estimate the frequency of something that's rare, it's
always a difficult process.

DR. WALLIS: | think you said that you net
with themand you gave themnore i nformati on and t hey
revised their predictions. Did they come nore into
line with the other nmenbers or did they get nore
diverse, or did it have no effect?

MR TREGONING And | want to be clear,
you nean post-feedback neeting in February?

DR. WALLIS: Yes. D d you sort of pull

them into line and say |ook, you guys, | can't
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tolerate 10 to the tenth variation. "' m sure you
didn't do that?

MR TREGONING We didn't do that. W did
not have edi cts about what uncertai nty we woul d accept
or not accept. But |I think what they did is -- and
this is a natural thing. When people made their
estimates they had certain factors that they were
considering. They heard qualitative argunents that
made sonme of themreconsider their estimates.

| think what we found when | ooki ng at the
anal ysis i s that the nedi an responses of the group of
experts, if | took the median of all their responses,
t he di ff erences bet ween t he pre-February and t he post -
February 12t h esti mates was practically nil. And what
changed was the variability about the mean. So we did
see a decrease in the uncertainty pre versus post.

So sone of the people that were nore
outliers recognized that there were sone things that
t hey hadn't consi dered that they wanted t o go back and
factor into their responses.

DR. FORD: Rob, 1've got a simlar
guestion. At the last neeting | asked who was on this
conmttee, who were the materials experts either in
terns of anal yzi ng or working with cracki ng phenonena

or degradation phenonena, and you said two. Kar en
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CGott and Dave Harris. But there were ten other people
on that panel who presumably didn't have that
experience of either anal ysis or operational physics
or physics of the degradation nechanism So in |ight
t he question that G ahamWallis asked, when you canme
back and reanal yzed the initial inputs, did everyone
tend to veer towards the two experts or what happened?

MR. TREGONI NG Ri ght.

DR.  FORD: Presunmably they've got the
hi ghest val ue i nput.

MR. TREGONING W didn't -- there are a
| ot of things that go into LOCAs, certainly materi al
understanding is one of them | don't know what |
said in Novenber. Probably have to go back and | ook
at the transcripts. But certainly | would argue that
nost if not all of the experts had sone know edge of
mat eri al s and degradati on nmechani sns and/ or nodel i ng
those and their effects on LOCA frequencies. So we
had a nunber of people, for instance, that have
probabal i stic fracture background. W have a nunber
of people we nmaybe didn't have a probabalistic
fracture background, but they had a good background in
service history and what degradation nechanisns
t hey' ve seen in service.

Sowhilel think Karen was | thi nk wi t hout
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a doubt t he nost know edgeabl e in materi al aspects per
se, | would argue that all -- nost. Mybe not all,
but nmost of them panel had a sense of the inportance
of materials and had some experience wi th | ooking at
changes in material s and how changes in materials and
operati ng experience can effect LOCA frequencies.

Okay. So the objectives and scope. And,
again, I'mcovering old ground here but it's always
nice to start off so that we're all clear as a group
what we intended to do with this effort and what we
di dn't do. Because when you say LOCA frequencies, it's
a very broad term There are a lot of things which
could lead to a LOCA. But one of the things that we
had to do was try to mnimze the scope of this
exerci se so that we could have one expert conmmttee
that had a shot in coming up with sonething that was
reasonabl e.

And when we started these, we were really
focusi ng on the newreg CR- 5750 LOCA frequenci es whi ch
were primarily concerned with estimating passive
system LOCA failure frequencies by considering the
effects of aging. So really what this effort was
intended to do was to provide a fresh nore rigorous
| ook at those types of frequencies, realizing that

LOCAs can cone fromot her sources. But we' ve certainly
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done a | ot of work as an agency trying to estimate the
frequenci es of these other sources as well. And the
initial intent was we're going to provide a fresh | ook
at this piece and conbine with other work that has
been historically but also that doesn't have ongoi ng
at the sane tine.

So the primary objective really was to
devel op t hese generi c BWR and PWR pi pi ng and nonpi pi ng
passive system LOCA frequency distributions as a
function of break size, sothat's the size of the LOCA
and operating time.

And the sort of four subbullets of that.
We were primarily concerned with LOCAs that initiate
intheinisolableportion, soessentially primary side
LOCAs.

W were focusing on LOCAs related to
passi ve conponent aging, tenpered by mitigation
neasures. Both programmatic and actual that are in
place or that will likely be in place in the future.

Even t hough t he focus on the 50.46 effort
is really focused on | arge break LOCAs we t hought in
the interest of exam ning total plant risk, that it
was really incunmbent upon us to look at the LOCA
sizes. Because if you' re doingrelative risk ranking,

you just can't take an understanding of the |arge
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break LOCAs without also a simlar know edge of the
smal | break LOCA to see howthe risk changes and it's
effected by potential plant changes.

So we were very clear that we couldn't
just focus on large break LOCAs for this. W had to
| ook at the whol e spectrum And the thing that we did
with large breaks that's different from what we've
done in the past, is we further subdivided the | arge
break LOCAs into different categories depending on
flow size, or either flowrate or break size so that
we woul d be able to determ ne frequencies of these
increasingly | arger break sizes. And that's sonething
t hat we haven't done, that no study has tried to do in
the past to really partition those | arge break LOCAs
in this way.

In terms of time franmes, we |ooked at
three different discreet tinme periods. W said we
want to develop frequency distributions which are
applicable and now And what's now? Well, we said
we' ve roughly got about 25 years of average operating
experience, so we want to define a set of estimates
t hat are applicabl e now.

We also | ooked at developing a set of
estimates whi ch woul d be applicable at the end of the

original license. So about an average fleet life of
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40 years or about 15 years from now.

And finally, we wanted to take these al
the way out to the end of |ice extension. So, again,
an average plant life of about 60 years or 35 years
from t oday.

So al t hough we were | ooki ng at the effect
of time, we were focusing on three discreet tine
peri ods and changes that could occur over those tinme
periods and how t he frequencies woul d be effected.

DR FORD: Okay. Before you get off the
subbul l ets, just to make sure | understand, you talk
about in the second bullet mtigation neasures.
You're tal king about regulatory mtigation neasures
not, for instance, changes in water chem stry?

MR. TREGONI NG  Bot h. Bot h.

DR FORD: Both?

MR. TREGONI NG Yes. Certainly, to use
| GSCC for exanple, there is a nunber of mtigation
t echni ques that are applied including pipe

repl acement, includi ng water chem stry, includi ng pi pe

sl eeves.

DR, FORD: Yes.

MR. TREGONI NG I ncl udi ng stress
i mprovenent . So there are four or five different

mtigation techniques there--
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DR FORD: So those are covered?

MR. TREGONING Ch, yes. Yes.

DR FORD: Ckay.

MR.  TREGONI NG That was a prinmary
consi derati on. Because you can't just |ook at
unabat ed agi ng. If you |l ook at unabat ed agi ng wi t hout
the effects of mtigation, you'll get a very skewed
picture as to what the challenges are going to be.

DR. FORD: So contrary to what we heard
this norning, those mtigation actions are plant
speci fic? Some use whatever mtigationaction, others
don't.

MR TREGONING That's right.

DR. FORD: So contrary to what we heard
t hi s norning, you do have the ability to quantify the
changes in delta CDF or ultimately delta CDF with
frequencies -- for various plant specific operating
condi tions?

MR. TREGONING Let ne clear. VWhile we
considered the effect of mtigation, they were
consi dered as an effect of the i ndustry as a whole. So
we didn't necessarily go in for | GSCC and say okay,
here's a nechanism COkay. Let nme presume that |'ve
got a plant that's operating with a certain water

chem stry, has certain pipe nmaterials and is applied
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this other mtigation mechanisnms, i.e, they do
i nspections so oftenwiththisreliability, they have
al so sone stress i nprovenent. Wat does that nean to
that plant's LOCA frequencies? W didn't go down to
that fine a | evel of detail.

DR FORD: Ckay.

MR. TREGONING It was nore of a sense of
this is what the industry has done as a whole.
They' ve applied these various mtigation neasures as
a whole which vary fromplant-to-plant. Wat do we
think the inpact of these specific neasures are on
these generic frequencies? So it was a little bit
nore gl obal in that sense than actually an attenpt at
a rigorous look at a specific set of conditions for
anyone pl ant.

DR. FORD: kay.

MR. TREGONI NG And again, some of thisis
very consistent with what has been done with LOCA
historically if you | ook at 5750 and ot her exanpl es,
the estinmates have tended to be generic even though
everyone certainly realizes that there are plant
specific things or plant specific aspects of this
whi ch can make those frequencies go up or down. So
there's nothing to say that the frequencies that we

have in any way are limting either positively or
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negatively. And we didn't attenpt to do that. W
just triedto get essentially a generic average across
the fleet.

CHAI RVAN SHACK: | nean you have hot | egs
off -- 605, you have hot |legs off 590 and it nmakes a
big difference, but you' re going to average that out.

MR. TREGONI NG And when you | ook at PWSCC
or CRDMcr acki ng, that's obviously an inportant issue
and sonet hi ng that the experts or the panelists hadto
rectify in their mnd.

DR SIEBER: So your data represents a
mean and not an average, right?

MR. TREGONING |1'mgoing to have to ask
Lee. We argue all the tinme about what the datareally
represents. |1'll have to let you field that one.

DR. S| EBER: But from a regulatory
standpoint if you're considering public safety, al
you need is one LOCA and the one that you get is
probably the one that is not at the nmean is the worse
one out there. And so how do you take that into
account .

MR. TREGONI NG Right. W asked just not
for their best estinmate guesses, but we al so asked for
t he uncertainty about that best estinmate.

DR. SIEBER: Yes, but do you focus on the
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outlier worst case plant, say, | don't even want this
pl ant to have an event like this?

MR. TREGONING Certainly when -- and |
don't want to even pretend to answer. W have 12
di fferent panelists that provided opinions.

DR. SIEBER  kay.

MR.  TREGONI NG Certainly that was a
consi deration that we tal ked about.

DR. SIEBER  kay.

MR. TREGONI NG And that you would talk
about. So when you're dealing with uncertainty, it's
not just the uncertainty that you had regardi ng an
event happeni ng, but al so the uncertainty that there
could be another plant out there that mght for
what ever reason would have a confluence of factors
that woul d | ead to much hi gher LOCAs for sone reason.

So that's what the uncertainty was
i ntended to do, al though again we were pretty clear in
that we said we want to cone up with average or
generic val ues.

The ot her thing we asked for is, oh by the
way, if there are specific conbinations of factors
whi ch you do think are ri sk sensitive, we want to know
about it because we need to do sonething pretty

qui ckly about that particular plant.
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DR S| EBER: | would think so.

CHAI RVAN SHACK: Let e ask about that one
agai n. | nmean, when | saw the 95/5 in nedian, |
assuned that those in fact were -- you thought nost
pl ants woul d be the nedi an, the worse cases woul d be
t he 95t h, the best cases would be the 5th. But you're
sayi ng that your 95/5 are esti mates of uncertainty on
t he nedi an?

MR. TREGONING Yes. Primarily or about
we' || says the nmeans, yes.

MR. ABRAMSON: The ki nd of instructions or
under st andi ng, theinstructions we gave to the experts
were that there is sone under these very specific
conditions we're going to be asking themin, thereis
some true LOCA frequency out there. Think of that
conceptually. And they're being asked to estimte
t hat .

And t he nedi an, we say well that's your --
you have 50/ 50 chance that the true val ue i s higher or
| ower. That was their so called md value estimate.
And the 9th percentile, you ve only a 5 percent chance
of exceeding it.

However, this kind of begs the question
because what you're asking in effect is what it is

that they think they' re estimting. And | woul d say
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it would depend on the particular panel nenber or
expert as to what conbi nati on of things they're doing.
On the one hand they're asked to do kind of an
i ndustry-w de average, although it's separate from
BWRs and PWRs. Do an industry-w de average. And at
the sane tinme they need to reflect or they need to
have their answer somehow reflect the variability in
the plant specific conditions. And what kind of
m xture there is, we don't -- because we don't know.

MR. TREGONI NG But we were pretty clear.
It said if there is one plant or let's say a few
pl ants that you think maybe outside of this average,
that's not appropriate. But |et us know what these
conditions are so we can do sonething about it.

But if there are, let's say, a handful of
pl ants that because of the way they' re arranged they
have a hi gher percentage of the risk than other plants
because of the materials that they're using, because
of the way the plant's designed; that if there's a
handful or nore of plants that will end up driving the
risk, that that's appropriate to consider.

But, again, the amount wi th which each
expert really did that, that's a tougher thingtotry
t o address.

MR. ABRAMSON: We have sone insight into
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that fromtheir rational e. Because, you know, we kept
enphasi zi ng we want their reasons and their rationale
for their various choices they made.

MR. TREGONI NG For instance with BWRs we
got sone estimates fromone particul ar panelist that

said, you know, for the core brace system the core

brace stainless, here's what | think the estinmates
are. |If they are ferritic, here's what | think the
estimtes are. And the estimtes were quite
di fferent.

And so ny instructions back to that
panelist were okay, this is very good but what we
really need to do is get a sense for what you believe
i s nost applicable. So when he went back and t hought
about his estimtes, he said okay |'ve got a certain
percentage out there that are stainless steel. A
certain percentage that are ferritic. But | knowthe
industry is nmoving toward replacenment with ferritic
and | expect themto get there. So | think that these
ferritic nunbers are nore applicable; nore applicable
now and they will certainly be as we go forward into
the future.

So that was the kind of decision making
process that each of the experts had to utilize. Sone

peopl e made those decisions and did sort of an
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average; well, I'd have this risk under this set of
conditions and this risk under this set of conditions.
| don't know how to weight them so |I'messentially
goi ng to average them But that was a very indivi dual
deci sion, certainly.

MR. SNODDERLY: Rob, | had a question on
frequenci es associ ated wi t h nor mal operating | oads and
expected transients.

MR. TREGONI NG We haven't gotten to that

bul I et yet.

MR, SNODDERLY:  Sorry.

MR. TREGONI NG  That's okay.

MR SNODDERLY: \What if the Comm ssion
comes back and says -- because | think one of the

guestions that the staff was asking this norni ng was
PRA scope, should it include external events and power
shutdown. So if the Conm ssion conmes back and says we
think it should include external events, could this
study be used to account for that or what would you
have to do devel op frequencies, say, for externa
event s?

MR, TREGONI NG Well, again, we had a
focus for this exercise which were comri serate with,
again, howthis type of information has been used in

PRAs in the past and al so we expected it to be used in
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PRAs in the future, which made us have the first
[imtation of just focusing on normal operating | oads
and expected transients.

We certainly realized that the rarer
transients, let's say seismc event or a very large
wat er hamrer event, that is a very plant specific
question. And we certainly didn't believe that there
would be any rational way that we could devel op
generic frequencies for chall enges associated with
t hose types of events.

So, what we had proposed to do there is we
di d ask the experts, and this gets at Bill's question.
" mnot going to tal k about this today, but we did ask
the experts, you know, given the large |oad what's
your conditional failure probability giventhat you' ve
got degraded either primary side piping or nonpi ping,
totry to address that. |'mnot going to tal k about
t hat today, but that is one area that while we had t he
experts together we went ahead and asked them that
rel ated question.

MR. SNODDERLY: So you don't care what the
|l oad is, but you could say you did ask given a | arge
| oad what's the frequency?

MR. TREGONING No. We defined the | oad.

We prescribed the | oad.
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MR. SNODDERLY: On, you defined the | oad?

MR. TREGONING W didn't prescribe the
frequency of such a | oad occurring.

MR. SNODDERLY: So this study could be
useful in the sense that if someone then cane to you
and sai d, okay, given these seismc frequencies that
create these |oads, then you can say here's the
l'i keli hood that --

MR. TREGONING Yes, | think there's sone
information -- | hesitate a little bit because we
haven't anal yzed any of those responses yet. So how
useabl e or applicable they are, I'd like to withhold
j udgnent .

The one thing | will say with rare event
transients, there have a |l ot of work that this agency
has done over its history to try to address that
specific question. And there as noway within the tine
frame and scope of this elicitation that we were goi ng
to be prepared to majorally overturn that anmount of
work. So I think what at |east our plans are nowis
wi t hi n t he context of 50.46 possiblerulerevision, is
we have got to go back, and we're certainly planning
to do this, and dust off sone of that work and see if
it's still applicable or see if there's areas of it

that need to be refined to nake it consi stent with t he
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i ntent of 50.46 revision. And sone of what we need to
do with follow on gets into the questions that we
dealt with this norning in terns of what we get back,
f eedback we get back fromthe Conmi ssion in terns of
gui dance. How narrow or broad this rule is going to
be? What things we need to consider or not. Wat PRA
scope and quality are.

So all these things are really interrel ated.
And at this point Research is, | think, like NRRis
taking a pretty cautious side because a cautious
approach to where we need to go because we want to
have alittle bit nore direction and gui dance i nst ead
of just rushing off to get to some pl ace.

So let me nove tothe final bullet. There
was an inmplicit if not explicit assunption that for
the future that the plant operating profiles will not
significantly change. Now what does that nean?

Well, we have a certain service history
that underlines in this whole effort. And what we
were trying to do in the effort was take the service
hi story that we have, not only events with respect to
NCOLOCA' s that we' d essentially, especially for the big
LOCAs, but also looking at the precursor service
history, which is really what we focused on. Let's

| ook at the precursor events and fi gure out howwe can
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expand that information to eval uate LOCAs of various
sizes and LOCAs into the future.

So we were very clear that if there were
pl ant operating changes that undermned the integrity
of this service experience, it would obviously
i nval i date whatever estimtes we were naking. So
that's a pretty inmportant consideration. And that's
| think sonmething that, we tal ked about the ten year
reevaluation this norning. | think that's one reason
why this is soinportant. If we do things, as we are,
we're nmoving forward with power operates and things
like that; as we make changes we need to see how the
pl ant responds to those changes. And what we may find
is that there are sonme things that we do that my
result in increased precursor |ikelihood of certain
types of failures and | ocations that we've never seen
inthe past. Andthat's why it's i ncunbent upon us to
continually reassess these challenges in |ight of
potential changes that could be made.

And | think that's why even t hough the ten
year reeval uationis chall enging froma regul atory and
a Research perspective, froma techni cal perspective,
it's absolutely necessary. Andit's aprerequisitein
nmy opi nion for nmoving forward rationally with anything

that we're going to do here.
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Ckay. And, again, |'ve covered nost of
this is pretty excruciating detail in past
presentations. So all |'ve done today is |'ve sort of

encapsul ated the approach that we wused in the
elicitation. And I'mreally going to focus on these
| ast two bull ets here which are bol ded, which is the
anal yses of the results --

CHAI RVAN SHACK: | just want to conme back
tothis quantify base case frequency, because | think
this is historically true but in practice you didn't
really do this.

MR, TREGONI NG  Ckay.

CHAI RVAN SHACK: What did you get t he base
case frequency fronf Is it really a service
experi ence anal ysi s?

MR. TREGONING Well, we're goingto talk
about the base case frequency.

CHAI RVAN  SHACK: You're going to talk
about that? Ckay.

MR. TREGONI NG Yes. | just want to nmake
it clear that I"min focus onthat. W didit, we had
four analysts, we had two that used classical PFM
techniques, we had two that used service history
al one. But they all had information to service

history data on which to calibrate or base their
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result.

CHAI RVAN SHACK: But t hought you were here
i n Novenber you said that only one of the PFManal yses
were really thought to be valid, for exanple?

MR. TREGONING |If you asked ny opi nion,
| think one of the anal yses was nore rigorous than the
other, yes. | would say that. But what we did is all
t he anal yses were presented to the expert. | didn't
try to expert -- I"'msorry. | didn't try to bias their
opinion in one way or the other. But one of the
things we asked in the elicitation we asked them
comment directly on the base case eval uation efforts,
whi ch ones they thought were good, which ones they
didn't think was good, which ones hit the mark, which
ones different. So that was a very inportant -- in
fact, that's how we opened up each elicitation was we
asked themfor a synopsis or an eval uati on of the work
we did to devel op base case frequencies. Was it
hel pful ? Was it not hel pful ?

Not all the experts used the base case
wor k t hat we devel oped as an anchor point. Sone used
ot her studies that they were aware of either out in
the industry or other local in-house efforts. So it
wasn't unani nous that everyone used these base case

frequenci es that we devel oped. But |'d say nost of
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the 12, at |least 10 or 11 did.

And one of the things we asked is we said
okay if you had to pick one of the fours, the one that
you think is the best, which one would you pick and
whi ch one you like to use. And everyone indicated a
response for that.

What we tried to do was just present the
informati on to the panelists without bias, as nuch as
that's possible, and | et them deci de what they think
is appropriate, what they don't think is appropriate.

| will say that the panelists tended to
confirm ny expectations. So, for whatever that's
wor t h.

Okay. So let me briefly step through the
approach again. And, again, we can go into this, the
vari ous aspects of the approach in as much or as
little detail as you'd like. I'm just sort of
sket ching what we did here, realizing that we've got
alimted anount of time and wanting to focus on the
resul ts.

But we started about two years ago. The
pilot elicitation, this was the internal staff effort
that | tal ked about. And we used that to devel op
technical issues, come with a structure for the

elicitation and test out some sanpl e questions just
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with NRC staff.

W al so devel oped sone frequency esti mat es
as a result of that exercise, which we used at the
time to evaluate the feasibility of elimnation of
LOCA/ LOOP requirenents that we talked about this
norni ng. And what you'll see today is | presentedthe
results a few years ago back in front of the ACRS
And you' || actually see sone conpari sons | ater between
the news results and those earlier results.

The next thing we did is we selected the
panelists or the expert panel and the facilitation
team The facilitation team there was about six of
us techni cal experts and then we had Lee who was sort
of our elicitation and statistical expert to help
gui de the process.

Then as a group we devel oped t he t echni cal
i ssues that we were going to try to address. e
constructed an approach for estimating LOCA
frequenci es and we identified significant i ssues that
we want ed t o address and ask about inthe elicitation.

Then the next thing that we did which
we' ve tal ked about alittle bit, is we devel oped a set
of base case frequencies. And the idea behind that is
we wanted to structure the elicitation so we were

asking the panelists to give us relative frequenci es,
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not absolute. But relative differences between, let's
say, a base case or a set of quantified frequencies
and sone ot her set of conditions. So one of the things
we did as a group is we developed a framework for
t hose frequenci es; what pi pi ng systens are we goingto
eval uate, what degradati on nmeasures, what mtigation
neasures do we want to enpl oy. So as a group we
devel oped these sets of conditions and then we went
and carried out the analysis using a subset of four
t he panelists. And, again, two of themused primarily
PFMand t wo of themused strictly operating experience
type of anal ysis.

The next step was to fornmulate the
questions thensel ves, which we fed back to the pane
bef ore we asked themthe questions and they actually
participated in actually formulating the questions
whi ch was inportant so that we wanted to nake sure
t hey knew what they were answering. And then we
conducted the individual elicitation.

And all of this effort was finished at
about the end of Cctober. And since that work was
conpl eted, we entered the next phase which is the
anal ysis of theresults, which we' ve conpl et ed nost of
this. There's sone additional work to do.

And we're entering the final phase now,
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which is the summary and the docunentation of the
results. And as | indicated earlier, it's these | ast
two bullets that | really want to focus on

| need to put this up because we' re goi ng
to be dealing with results. | think it's inportant
for us to view these results wthin context.

| tal ked about the fact that we | ooked at
hi storical LOCA sizes and we also |ooked at |arge
break LOCA si zes that we further partitioned. Sothis
is the way that we did the partitioning. And |'ve
shown this to you before, we had six different LOCA
categories. And when you see all theresults, alot of
theresults are plotted as a functi on of LOCA cat egory
1, 2, 3, 4, 5, 6. These categories are cumnul ative in
t he sense that category 1 consi ders any break t han 100
gpm Category 2 is any break greater than 1500 gpm
flowrate. And category 6 is any break greater than
500, 000 gpm fl ow rate.

The first three LOCA categories, 1, 2 and
3, are simlar or anal ogous to historical definitions
we've had of snmall break, nedium and |arge break
LOCAs. The only differenceis that historically small
break LOCAs are defined not as a threshold of greater
t han 100 gpm | eakers, but in a range between 100 and

1500 whil e nmedi um breaks are in a range between 1500
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and 5,000. And then |arge breaks enconpass anyt hi ng
greater than 5,000. That's historically what we've
done. So the only difference here is we're dealing
with the threshol d val ues i nstead of the ranges. And
this was sonething that we did at the request of the
experts because they thought they could provide
estimates using this framework and structure and
definition easier than they could in thinking about
ranges of flow rates.

DR.  RANSOM In terms of relating flow
rate to break size, did you just assunme that the fl ow
rate or volumetric flowrate is proportional to the
cross sectional area or is it nore conplicated?

MR, TREGONI NG Ilt's a little bit nore
conpl i cat ed. And | mght ask soneone from ALARA
What we didis we devel oped correl ations and there are
different correlations for steamand |iquid and PWRs
and BWRs based on sinple correlations, closed form
solutions but they were not sinplistic as sinply
saying flow rates equal to break size.

And, Steve, do you want to --

MR. BAJOREK: This is Steve Bajorek from
Resear ch.

What we did is first we wanted to try to

establish a franework for thi s because as we went back
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to sone of the earlier work, sonme people had been
using codes to predict this, others had been hand
cal cul ations. So we used Mody break flow for the
| arger sized breaks assum ng that for a break of that
size you' d be hypothesizing a double ended type of
break or rapid depressurization of the system And
then as we got to down snal |l er break sizes, the break
size would start to challenge the thickness of the
pi pe. So we thought we woul d be | ooki ng at somet hi ng
closer toanorifice, sowe used the nodi fi ed Zal oudek
for the smaller break size areas.

DR. RANSOM And what? These are all the
initial pressure?

MR BAJOREK: No. We would assune that
they would vent down to a pressure that was
corresponding to -- well, initial pressure for the
BV\Rs. For the PWRs it would rapidly go dowmn to a
saturation pressure corresponding to hot |leg
tenperature. Andthat's typically where you woul d see
it get toin the first few seconds of a --

MR. TREGONING | put the correl ations we
actually used. And they were a function of the
normal i zed pipe, as Steve has nentioned as well as
al so the transport fluid.

DR WALLI'S: But the experts weren't asked
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about flow rate?
MR, TREGONI NG  No.
DR WALLIS: They were asked about size.
MR. TREGONI NG The experts were asked
about si ze.

DR. WALLI'S: And what sort of break shape-

DR. RANSOM They were asked about si ze,
not flow rate?

MR. TREGONI NG Even t hough we defi ned t he
LOCA categories in terns of flow rate, we gave them
correlations which | just showed you that relate them
to size. And | wll say all the experts when they
devel oped their frequencies, they had break sizes in
m nd and then used that correlation at the end to
partition their frequencies into a specific LOCA
cat egory.

DR WALLI S: What did the breaks | ook
like? What shapes did they have?

MR, TREGONI NG Again, that was up to each
expert. And each expert had to nake the assunption or
make the determnation for a specific type of
degradation nechanism and |ocation. Not only
degradati on nmechani sm but | ocati on what t hose breaks

m ght | ook |ike.
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DR, WALLI S: Well, did they have --

breaks, axial --

MR, TREGONI NG They very well could
al t hough again --

DR. WALLIS: So they could have a 19 inch
break in a 42 inch pipe?

MR. TREGONING Ch, yes. Yes. One of the
things they had to consider was not only conplete
failure of a pipe but also partial failures within a
pi pe. And that was a challenging aspect of the
elicitation. And that's very nmuch state of the art
trying to understand what the extent of damage is
going to be given that you got a rapidly propagating
failure event. It's not something that's easily
cal cul abl e at this point. But people do have -- there
is alot of experience out there, 1'll say benchtop,
| aborat ory experience as wel |l as operating experi ence
to know what sort of failures, you know, what sort of
degradati on nechani snms can |ead to certain failures.

For instance, wth FAC, we've got
experience that FAC can lead to very |arge sudden
failures where sone of the nore stress -- 'l say
thermal fatigue or sonething |i ke that or areas where
you have maybe an isol ated crack, you tended to nore

likely get a much smaller confined failure when you
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see it.

So there is sone of that experiential
evidence that people relied on when they were
determ ning again the potential severity of a break
for a certain degradation mechani sm And when you get
to things like, you know, potentially it's conmon
cause, bolting failures and things |ikethat, then you
have to consi der potentially that because it's conmon
cause, that you have the entire casing that's split
apart. So that was definitely a prine consideration
that they all had to have.

DR. WALLIS: Well, did they have things
i ke val ve bodies where the sonme bolts fail and it
breaks open on one side and squirts out?

MR. TREGONI NG  That was sonet hi ng that
t hey had to consider, so yes. Wen we | ooked at bolt
failures we said, you know, obviously you have
redundancy with bolt patterns and things |ike that.
And I'Il be honest, thisis avery difficult thingto
try to access. You know, so you have to nmke an
assessnent well how many bolts do | need to fail
before I"m going to get |eak of any size? | nean,
what sort of pattern? If they form-- if they failed
in let's say a star pattern versus all in one

| ocation, you could have a totally different break
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size that would result froma certain nunber of bolts.

Soits, you know, | don't want to give the
i mpression that this was easy but that was certainly
what we asked them to do and to consider in their
anal yses.

CHAI RMAN  SHACK: | nmean, did people
actually go out and do an analyses for the flange
def em nati on when four bolts fail on a manway cover?

MR, TREGONI NG No. Not that | saw |
didn't see an analysis like that. But what people
did, | nean people -- analyses |like that have been
done and people relied on those type of anal yses and
their recol |l ection of what theresults were fromthose
types of anal yses when making their estimate.

| don't want to downplay what these guys
had to do. This was |ike challenging. 1 had a nunber
of them cone up to ne and say this is probably the
hardest thing |I've ever had to do over ny engi neering
career. And | was actually happy to hear them say
that, because if they didn't say that it was an
indication to nme that they hadn't properly considered
all the interactions and all the variables that cone
into play with leading to a break of a certain size.
So the ones that told ne that, | actually had

i ncreased confidence in their results because | knew
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t hat t hey properly wei ghed t he t hi ngs t hat t hey needed
to wei gh.

And this is the kind of thing at the end
of the day, | nmeanit's alnost |like -- you know, a | ot
of us do this as engineers, but we have sort of gut
check engineering. And there was a lot of this that
they had to apply in their analyses. You know, does
this seemright to ne? Does it not seemright based
on what | know?

And t hat's why when we nmade up t hi s panel
you know t he panel sel ecti on was obviously, if not the
nost i nportant thing, certainly a key step. W really
| ooked for people that: (a) had a | ot of experience
in the nuclear industry and | think all of our
panelists had a m ninum of 25 years. But not only
t hat, but had not necessarily focused know edge in a
certain area like materials, although that was
certainly inmportant, but we were | ooking for people
that were really broad based that knew at a m ni num
sort of a little bit about a lot of things. So we
were | ooking for generalists.

DR. WALLIS: Do you have any idea about
how a valve actually fails when you overtighten the
bolts and how a manway actually fails or is it all

t heoretical ?
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MR. TREGONI NG Agai n, there has been work

done, not just in nuclear but in other industries that
have | ooked at those types of things.

DR. WALLIS: Yes, | was worri ed about it.
You said they were all experience in the nuclear
Wl |, nothing ever happens in the nuclear, sothere's
no basis.

MR. TREGONI NG  But we postul ate things
happening quite a bit. And we quite often as an
i ndustry, andthere's certainly | ots of precedence for
t hi s goi ng outside and | ooking at related industries
and related events in our industries to see how t hey
may be applicable here.

DR. RANSOM What sort of stresses were
they told to consider? And |I'm thinking |Iike
eart hquake, water, hammer, over tenperature, over
pressure? Wre all of those considered or --

MR. TREGONI NG Well, again, I'Il go back
tothe bullet that's up there now, the prinmary focus.
We were primarily concerned with normal operating
| oads and expected transients. What are expected
transients? W defined themas transients that one
woul d expect over the 60 year |life of a plant. So
certainly smaller water handl ers are sonething that

you woul d expect over thelife of the plant. Certainly
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heat up and cool down, those types of things. And all
we tried to do was isolate those | oadi ngs which are
truly rare; seism c and, again, naybe the | arge wat er
handl er fromconsi deration. But any other transients
were -- not only were they fair gane, but certainly
they were stressed that they need to be consi dered.

| don't need to stress this but | wll,

it's the transients that will lead to the failure
usually. You will have condition that will devel op
usually and then you'll have a transient which wll

exacerbate that pre-existing condition and lead to a
problem Usual ly, not always, but usually.

DR.  RANSOM You' re saying things like
fatigue or sonething el se, stress corrosion cracking.

MR. TREGONI NG Stress corrosion cracking
t hat has been evol vi ng over sone tinme period and t hen
you have a m nor pressure transient where the crack is
cl ose enough that it gets it to run and fail; those
types of things.

CHAI RMVAN SHACK: We're going to have to
nove along if we're going to get to the results here
somewher e al ong the way.

MR, TREGONI NG If you limt your
questions, | can prom se that we'll be there quickly.

This is the structure that we used. And,
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again, |'ve presented this before. | just want to
touch on it here so that we're all thinking about the
same thing when we eval uate these results.

So we have LOCA contri butions which cone
froma variety of sources. And |'ve just focused on,
"1l say, primary system LOCAs here. Not any LOCA
that you could get. But we split the primary up into
passi ve and active systemLOCAs. But the focus of the
elicitation was the passive system LOCAs.

We further partitioned that into piping
and nonpiping contributions. And then we defined
pi pi ng system and nonpi pi ng conponents which could
lead to a primary system LOCA. And then we had for
each of these systens and conponents, we had what we
cal l ed variable classes. So these were areas where
the variables within these variable classes would
determ ne our LOCAli kelihood. Soit's|like geonetry,
what your pipe geonetry was, howbig it was, what the
| ayout was, what the loading history of the system
was, what mitigation and mai ntenance is applicable,
what materials are, what materi al s make up that system
and what agi ng nechani sns are appropriate for those
mat eri al s.

So what we did for all these systens was

brai nstornmed all the possible variables that we woul d

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

187

expect in these classes and then for a given either
gi ven or conponent, we matched t he geonetry, | oading
hi stories, materials, agi ng nechani sns and nmitigation
systens together to try to at |least cone up with a
finite set of variables that the experts had to
consi der. W did the same thing wth nonpiping,
al though we did it for punps, steam generators and
then the vessel itself pressurizers and val ves.

Agai n, the base case work, again, this has
been presented before.

For piping we specified specific
condi ti ons. And what do | mean by that? Well, we
specified a piping system size, material, |oading,
degradati on nmechani sm and mtigation procedures. W
specified all those as a group. W had five different
pi ping systens that we |ooked at, 2 BWR and 3 PWR
And then we had four people estimte the frequencies
of those defined conditions as a function of operating
time. And two of those people, as | nentioned, use
primarily operating experience and two used PFM

For nonpiping we didn't use the sane
approach, just because the types of failures that you
could get were so variable. Wth piping, piping
designs are all simlar, they all follow ASME code.

The conponents are all piping. Wth nonpiping you're
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dealing with bolts and you're dealing with -- you
know, you're dealing vessel, you're dealing wth
control rod drive nmechanisns. You're dealing with a
wi der disparity of conmponents and to conme up with a
base case for each of those conponents just wasn't
trackabl e, given not only the tinme but the resources
avai | abl e.

And the other thing with nonpiping is we
just don't have the richness or wealth of precursor
information that we do with piping. W've got a |ot
of information on piping precursors. Not nearly as
many on non pi pi ng.

So what we did for nonpiping is we
actual Iy devel oped a precursor database. W had two
of the panelists go back to 1990 t hrough LERF sear ches
toidentify precursor events and precursor events are
conponents | eaks. And then also partial |eak or
cracking events. And we supplenented those, this
precursor database, with some targeted PFM studies
t hat were done by another panelists to | ook at CRDM
ej ection failures and BWR vessel challenges. And by
BWR vessel challenges, they would |ook at nornmal
operating | oading and LTOP.

Now, |I've excluded PWRfromhere, although

we did consider PWRs. W were very clear to the
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panelists to not consider the effects of the PTS on
vessel failures. Well, why is that? Well, we've got
this whole effort as a research community that we've
had ongoi ng over the last four or five years now to
eval uat e t hose frequenci es. And t hose frequenci es are
driven by the LOCA frequencies. So we didn't want to
get into acircular argunment sort of estimate where we
were trying to -- we were going to be changing the
LOCA frequencies which would change the PTS
chal l enges. So we didn't want to base PTSfailures on
some study that could be fluid.

So what we had themdo i s we sai d consi der
vessel failure for the Ps, but don't consider PTS,
consi der everything else. So consider head
degradati on, consider failure dueto -- | don't know,
fatigue even though people have said for years that
fatigue is not realistic for the vessel. But consider
anything that's none PTS as being a fair gane for the
vessel .

CHAI RVAN SHACK: Now f or t he BWR Pet e cane
up with his ten to the m nus 35th again?

DR W LLI AMS:

MR. TREGONI NG No. That was not the base
case nunber for the BWRs.

DR VALLI S: What's the relationship

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

190

bet ween these base cases and then the |ater cases?
You' ve got a very small nunber of panelists doing the
base case?

MR TREGONI NG  Yes.

DR. WALLI S: But don't they influenced
t hen what everybody el se does | ater on?

MR TREGONI NG The quantitative estinmates
potentially inpact what everyone el se does | ater on.
That's why we had t he base case -- the way we set this
up, i s the four peopl e that devel oped t hese esti mates,
t hey came back. W had a neeting in June. W defined
what they were going to be anal yzing. Then they came
back in June and presented the results of their
analysis to the entire panel, which the panel had a
| ot of conments about it, sone good sone bad. And as
a result of that June neeting, the base case
devel opers went back and did some nore sensitivity
anal ysis, they did sonme additional analysis. But the
i dea was while they influenced the results, we want ed
to present exactly what was done to each panelist, and
that way with them having a cl ear understandi ng of
what was done if they wanted to adjust frequencies in
any way they could go and do that essentially.

So whil e they do formthe framework, each

panel i st was free to adj ust these nunbers however they
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saw fit. And, of course, they all did. And, again,
sone of themdid not use those estimates at all. So
we really gave each panelist the freedomto approach
this in the way that nmade them nost confortable.

| showed this, and this -- G aham had
nmentioned this before, the wide disparity in the base
case estimates. | think | presented this in Novenber
and we talked about this slide quite a bit. I
hesitated putting it up, because | didn't knowif we
could get past it inthe allotted time, but I thought
| needed to do that again just to refresh everyone's
menory about what we put up in Novenber and use this
as saying this was the basis for sone of this work.

So what you see here at the two BWR base
cases and the 3 PWR base cases plotted side-by-side.
And these are the estimates at 25 years. So what the
anal ysts predicted were the LOCA frequency esti mates
for the base cases right now.

And you see failure frequencies as a
function of these LOCA categories that we define. So
LOCA category 1 is the small LOCA, LOCA category 6 is
t he | arge LOCA

The way we defined the categories, the
nunmbers all decrease because category 1 al so incl ude

category 6. So when we | ook at all the plots that I'm
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goi ng to showtoday, they all have to be goi ng down - -

DR. WALLIS: Except nunber 5 is peculiar.
Well, it's just the bottomend has di sappeared. It's
sort of -- everything' s cone together again.

MR. TREGONING Ch, well --

DR WALLIS: Very peculiar.

MR. TREGONI NG It's not that it came
together. So you're |ooking at BWR 2 base case. It
was that expert did not give us an estimate for --

DR WALLIS: It was just off scale. You
didn't showit.

MR. TREGONING No, no, no. |'ve shown
you. The scaleis dowmn totento the m nus 18, so you
know | didn't have to go too nmuch further off scale.
So, no, these are all the results as actually
devel oped.

DR. FORD: Oh, | see. So the two points
for each of the cases are the two panelists?

MR. TREGONI NG Yes. The nunber of points
t hat you see here are the nunber of panelists that we
got an estimate from of the four. O the four, we
didn't get an estimate for everything.

For instance, one of the anal ysts did not
feel that he had sufficient expertise in BAWRs, so he

didn't give us any BWR esti mates. He only gave us PWR
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estimates. That's why you see a fourth data point for
the Ps and why there are only like three for the Bs.

And even for the Bs, not all of themgave
us estimates for every LOCA size.

DR. FORD: Nowjust to calibrate nyself on
t he BWR cases you' ve got to deformation nechani sns.
The one is | GSCC presumably at 304 and the ot her one
is transgranular cracking and assisted corrosion
presumably in carbon steel piping.

MR. TREGONING That's correct.

DR. FORD: Looking at category 1, there's
a lot of data in industry for failures around the
world for those two failure nopdes. Do those
frequencies -- observed frequencies correspond to
t hose frequencies that give an --

MR. TREGONI NG Well, again, the service
history estimtes certainly base their estinmates on
that information, on the available information of
precursor events that --

CHAlI RVAN SHACK: There's no fail ure data,
Peter. There's plenty of cracking and | eaki ng dat a,
but there's no failure --

MR. TREGONI NG  There's precursor data
Precursor.

DR. FORD: Well, cracking data.
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CHAI RMAN SHACK:  Yes. Well --

DR FORD: But |ooking at category 1 --

CHAI RMAN SHACK: But a crack -- a crack
has -- well, no, no. A 100 gallon leak --

DR FORD: No.

MR, TREGONI NG  Yes.

MR. TREGONING Category 1is a 100 gallon
leak. A gallon -- what we did -- what we did is we
defined a LOCA category zero, which is not on here.
But on LOCA category zero is essentially a |eak.

DR FORD: A drip?

MR. TREGONI NG Yes. And we didn't define
it that precisely. It was essentially through --

DR. FORD: But what ny questionis really
driving at is there nust be sonme ki nd of qualification
of those opi nions.

MR. TREGONI NG Agai n, those opi ni ons were
qualified by the anbunt of precursor data that's out
there. So that category zero information.

DR. FORD: Well, let ne have a follow up
question. Taking the BWR 1 situation | GSCC That
m ght well have been the situation, say, 20 years ago
when we were operating at .5 -- per centinmeter. Now
it'"sliterally evenfor adrip, it's essentially zero.

MR. TREGONI NG  Well, essentially zero,
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but it's much |lower than it was.

DR. FORD: Way down at the bottom It's
way down at the bottom So if you're |ooking at
current fleet, how does that fact neld into your
prediction?

MR. TREGONI NG And that's one of the
reasons that certainly service history -- when you
| ook at service history data you have to have a very
keen eye to evaluate it because knowi ng the changes
t hat have been made and how it potentially effects
t hi ngs, you can have dramatically different esti mates.
And 1 GSCCis a great exanpl e of that because we had so
much data that we generated on IGSCCin service inthe
md-'70s up to sort of md '80s.

So what we did specifically for | GSCC, we
devel oped estimates pre and post mitigation. And we
defined mtigation tine as roughly being 1983 or so.

DR. FORD: Well, okay.

MR. TREGONI NG So the way we defined the
base case we said, all right, was normal water
chem stry. GCkay. Normal three or four stainless, but
it's got a weld overlay. So we had on particul ar
mtigation mechanism that we applied. And that's
sonmet hing that we felt could nodel with PFMas wel |l as

capture through the service history database. So
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while we didn't -- you know, there's no plant out
t here that has that specific set of conditions, those
were the conditions that we defined to analyze our
base case results.

DR. SIEBER: What's the reason for the 15
orders of magnitude variability in category 4 for
BWRs ?

MR. TREGONING | can address that one
and this is why it's inportant to feed this back to
t he experts. The PFManal ysi s that was done was, even
t hough the conditions defined we're eval uating both
thermal fatigue and flow accelerated corrosion
failures, that particular PFMal gorithmdid not have
an appropriate -- so they really only estinmated
t hermal fatigue. And as you m ght i magi ne, the thernal
i kelihood of failure for the feed water is pretty
| ow.

And these differences -- this is why we
had this meeting with the expert to point out exactly
t hese differences. And t hese di fferences have been t he
things that | think in the past is what we've al ways
aught ourselves on. Because we've had these PFM
estimates and we've had service history estimates.
We've never really tried torectify themin sone way.

It's been even, |I'Il say, quasi-rigorous.
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Here we at |east said okay, go do your
estimtes, provide the basis for these estimates to
the expert and then let them decide what's nore
appropriate when they nmake their assessnent.

So there's clearly sone big differences,
and those big differences are due to a variety of
things, not the least bit of whichis |imtations of
t he specific analytical technique.

DR. SIEBER That's probably the biggest

difference I've ever seen in any anal ysis.

MR. TREGONI NG Yes. For LOCA
frequencies, no. 1've seen -- this did not surprise
ne.

| see Bill shaking his head. It's

di sconcerting but it's not sonething that's unusual,
unfortunately. |It's one of the reasons that PFM has
got a bad rap over the years for this stuff because
you come back --

CHAI RMAN SHACK: Well, but | nmean they're
really not conparable. If one guys |ooking only at
thermal fatigue and the other guy's | ooking at FAT --

DR SIEBER: Well, on the other hand, it's
on the same chart and you ask yourself the question
what do you make out of this when you have such a huge

vari ati on.
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MR. TREGONING Right. | know, again, I'm

doing alittle bit of a disservice to the information
to plot it all on one chart.

DR. SIEBER: Yes. It'd been better had you
not even told us.

MR TREGONING No. |In the interest of
di scl osure, you know, | have to tell you. And this was
informati on that was provided to the experts. And,
again, I'mnot --

DR SIEBER But this is the first round
and then they got an opportunity to sit there and
ponder ?

MR. TREGONING No. Let ne be clear. This
is the base information. So this was information
before the experts went off and gave us any judgnent
as to what these frequenci es were.

DR. SIEBER. (nh.

MR. TREGONING Thiswas just I'll call it
underlying technical information that we provided to
each expert.

DR SIEBER. Ckay.

MR. TREGONI NG And bel i eve ne, t he peopl e
that developed the base <cases, they realized
t hensel ves, obviously, that there werelimtations in

t hei r approach.
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DR SIEBER Right.

MR. TREGONI NG So, you know, the guy who
cane back with ten to the m nus 18, he didn't say well
that's the frequency of the B water line failures
because he realized that he had Iimtations in his
anal ysis to cause that frequency to increase. And
t hose were sonething that he had to consider in his
elicitation.

DR. FORD: So for the BWR case, one panel
menber said you' ve got to be kidding, you're never
goi ng to get 25,000 gal | ons per m nute fromthat fact?

MR, TREGONI NG That's right. That's
right.

DR. FORD: Presum ng that fact situation.

MR, TREGONI NG  Yes.

DR. FORD: \Whereas the other guy, said,
yes there's a --

MR. TREGONI NG Ri ght.

DR FORD: It was as unconplicated as
that? Is that right?

MR. TREGONING It was as sinplistic as
t hat .

DR FORD: Sinplistic.

MR. TREGONI NG Wiere what we did withthe

base case people is we net as a group and we had
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weekl y phone calls to make sure we were anal yzi ng as
cl ose as we can the sane thing, you know t he same set
of conditions. But then we turned themoff and said
don't consult with each other. Do your anal yses and
cone back and tell us what you get.

DR FORD: Ckay.

MR. TREGONI NG So t hen they canme back and
told us what they got. And, of course, you | ook at
this and you say well, you know, that's a pretty big
di sparity.

DR, FORD: Yes.

MR. TREGONI NG And the next thing we did
as a group is we | ooked at this and we said well let's
i dentify some possi bl e reasons for this disparity that
we can give to the experts or the panelists so that,
agai n, when t hey make t heir assessnent they have t hese
things clear in their mnd. And, again, that's the
way we structured it.

DR SIEBER | would be delighted if we
woul d nove on.

DR. RANSOM Well, this thermal fatigue
thing -- are those frequency units supposed to be
di fferent on those two graphs? Yes, you got |ike cal
per year and then you got R per year

MR. TREGONING |'msorry. They shoul d be
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cal endar year. That's just a typo.

DR. RANSOM It neans cal endar year?

MR. TREGONI NG  Yes, per cal endar year.
No, | apol ogi ze for that.

DR. RANSOM So the mnus one should be
outside, | guess, the bracket, right?

MR. TREGONI NG Wl l, vyes.

DR. RANSOM And what is the R year.

MR. TREGONI NG That's reactor, but they
shoul d be calendar. So that's a typo, so | apol ogi ze
for that.

DR. WALLIS: Well this thermal fatigue for
i nstance, he got such a small nunber. He nust assune
somet hi ng about a very mldthermal conditionandit's
probably quite likely that that it's a probability of
ten to the m nus six or sonmething that you coul d get
very severe thermal conditions, but he doesn't know
t hat .

MR, TREGONI NG Vell, no what -- and |
know you want to nove on.

DR. WALLIS: It all depends on what goes
in. If you nbve garbage in you're going to get
gar bage out.

MR. TREGONING Right. At the danger of

bel aboring this point, this is all the same person.
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DR. WALLI S:; Yes, but has to have sone

inputs to his anal yses.

MR. TREGONING O course. What he said
hereis that there's arelatively highlikelihoodthat
he gets a snmall LOCA at a thermal | eak. And transient
is really what's driving how qui ckly that crack goes
through a wall. What drives here are the
characteristics of that crack as it goes through a
wal | . Because one of the things we made very cl ear,
hey, if this thing goes through a wall and we get
| eaks that are greater than 1 gpm we have to assune
that it's detected at that point. Because we have a
ot of regulatory basis for ensuring that that
happens.

So what this guy is saying, not that the
likelihood of a thermal fatigue is small --

DR. WALLIS: Coul d you use t he m crophone?

MR TREGONING Oh, I'msorry. Sorry.

DR WALLI S: The thermal figure has
happened and t here have been pi pes that have failed in
reactors due to thermal fatigue.

MR. TREGONI NG Yes. But, again, let ne
be clear. What he's saying is not that thernal
fatigue likelihoodis unbelievably small, but that the

i kel i hood of getting a very |arge LOCA fromtherm
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fatigue is very small. And that's a different thing.
That's a totally different statenent.

And the thermal conditions for the nost
part | would argue are going to be nore inportant in
determningthis. Andit's the characteristics of the
cracking and the failure which are going to determn ne
t hat .

CHAI RVAN SHACK: I n the sinple-mndedterm
t he crack goes through a wall at about a two to one
ratio. So that by the tinme you go through a wall an
inch and a half, you' ve got a three inch |ong crack
Vll, in a 22 inch diameter Iine, a three inch crack
doesn't mean nuch except that you' ve got water on the
floor.

MR TREGONI NG And that's our | eak before
break phil osophy, which is again --

DR. SIEBER This is why the big pi pes are
better than the small ones?

MR. TREGONING  That's right. You asked
this norning, and that's definitely one reason.
Definitely. And it's a strong reason. Even though
they' re designed to the sane nonminal margin, that's
one reason why they tend to be nore robust.

Okay. Moving right along. This is the

flow chart which we used, not only to analyze the
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responses but also to develop the responses that we
got fromthe experts. And they're very simlar for
pi pi ng and nonpi ping, asimlar structure. But at the
starting point for each of these and these sort of
pi nk shaded regions and it doesn't show up very wel |
here, are the panel input areas. And then at the
| ower right are the results that we got.

So we asked fromeach panel nenber to select a

base case for each -- either piping system or
nonpi pi ng conponents. Then we asked for their
adj ustment rati os. How woul d you adjust for that

system t hese base case frequencies as a function of
time and LOCA size.

Based on these two i nputs we devel oped a
set of systemrel ated frequencies for either a piping
system or subconponent frequencies for a nonpiping
component. The sumoverall either the piping systens
or the subconponents, and there's another adjustnent
to adj ust for the percent contributionthat the expert
t hought that they were providing us with. W didn't
ask them to evaluate every single thing or every
single piping systemor issue. W said focus on the
ones that you think are nost risk significant, or |'1|
say LOCA significant. Let me clear. Not risk, but

LOCA significant.
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And what we defined significancy, we said
essentially consider those systens which in your
opi nion give us 80 percent of the LOCA contribution.

So this percent --

DR FORD: O nore.

MR. TREGONING O nore. Sone considered
all the systenms. So for those people there would be
no percent contribution adjustment. Sone didn't even
make it up to 80 percent. Sonme were at 70 percent
based on their opinion. So we adjusted --

DR. WALLIS: So if they did nothing, you
di vide by zero, is that right?

MR. TREGONI NG That was not an opini on.
That was not opi nion.

DR, WALLI S: If they did very little,
t hough.

MR. TREGONI NG Yes, but this was a m nor
adjustment and it doesn't affect the result. It was
usual ly again 81 over, you know, eight or 1.125. So
inthe LOCAfrequency gane, it's al nost i npercepti bl e.

But t hen once we nake t hat adj ust ment t hen
we get for each panel nenber either piping or
nonpi pi ng frequencies. And Lee's goingtogointothe
analysis framework a little bit in nore detail nowif

there are no nore specific -- we're going to cone back
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to this, because he's going to show you how the
responses factors into each of these bl ocks.

MR ABRAMSON: Okay. We start with the
flow chart idea, the participants used the base case
condi tions and the frequencies and then they provide
the ratios. And the ratios, as we nenti oned before,
we asked themal ways three nunbers. Their md val ues
and then what we called their upper bound and their
| ower bound. The m d val ues was |ike the nedi ans and
t he upper bound was |ike a 95 percent confidence
bound, if you like at 95 percent and the | ower bound
was 5 percent.

So we asked this for everything that they
gave us. All the nunbers they gave us.

And we al so, as Rob indicated, focused on
the i nportant contributing factors. They didn't have
to consi der everything because there was just so nuch
to consi der, but just what were the big contributors.

What we didis we took each panel nenber's
results and we t ook t hose and then we, as I'mgoing to
show you in the next couple of slides, we propagated
all those nunbers through to their final estinmate for
each panel menmber. So we got individual estimates for
each panel nmenber and then you' Il show how we conpar ed

them and so on and so forth.
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And we al so did, as we'll touch on |ater,
so cal | ed ki nd of consensus approach or sonething like
that. But our mainresults and essentially everything
you're going to see today is all based on the
i ndi vi dual panel results.

A bi g advantage of thisis that they're so
consistent. If youtry to do any kind of a consensus
approach, they you al ways have the probl em of how do
you know that the answer for this part, this
conponent, is consistent with that part. Because like
you have, you know, it's a bi g Chinese nenu. You have
one from group A and one from group B and one from
group C and so on.

And we took a lot of -- | mean, certainly
|"'m sure the panel nenbers did and also we in our
elicitation took a great deal of effort and tinme to
try to have their results be as consistent as
possible. So fromthis perspective, you can say t hat
we' ve gotten -- well, inthe case of -- | think we had
8 panel nenbers. W had enough information to get,
what was it? Ei ght PWR estimates and 9 for BWR
esti mat es.

MR, TREGONI NG  Reverse

MR. ABRAMSON: Reverse? Ckay. Eight for

the Bs and 9 for the Ps. Al right.
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Now what did we get? VWhat we were
interested in our bottomline is we want to get somne
kind of distribution. W're assunmng there's sone
kind of distribution to express all of the
uncertainties. And we did this, and we did this
separately fromthe Bs and the Ps in the piping and
nonpi pi ng, as we i ndi cated and you're going to see the
details of those results.

As far as the distribution is concerned,
we got four paranmeters for each of the distribution
t he nean, the medi an, the 95th percentile and the 5th
percentile. | estimate that this 95th percentile is
not the same thing as what we got fromthe experts,
t he 95th bound because all of these were propagated
t hrough. But you think of that the final answers we
got, the LOCA frequency, there is an uncertainty
distribution and what we're trying to do for each
expert againis to estimte what the paraneters, these
four paraneters of that distribution are.

And in addition, we're going to cal cul ate
the confidence intervals for these paraneters, and
we'll go into the detail of that l|ater.

Now, it's very inportant as we've of
course enphasized and you're well aware, that our

estimates reflect what we call both uncertainty and
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variability. By uncertainty we'retryingto be pretty
consi st here. Uncertainty we nean the uncertainty
that cones out of the individual panel nenber
responses. And that is driven by the fact that we got
not only their md val ues, but their upper bounds and
the | ower bounds. And so these upper bounds and the
| ower bounds are their expressionof their uncertainty
about the nunbers they're giving us.

And we propagate that through, that's
uncertainly. And that propagates through into the
95th percentile, the 5th percentile of those final
di stributions.

Then we have variability. Andvariability
it just has to do with the fact that we had 12 panel
menbers so each one is giving us a different answer.
So that's panel wvariability. So that's the
distinction. Uncertainly is based on the individual
uncertainty and variability is the difference between
di fferent panel nmenbers' responses.

Now as far as the, say, the mathenatica
details of the propagation, we nmade the usua
assunpti on about | ognornmal distribution. This seenmed
very appropriate because everything here in effect is
on a log scale. W're always asking for ratios in

their responses. And every indication is that this
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is, you know, this as good as an assunption as any.

Soto start with we assuned that for each
qguestion that we asked that we asked the experts that
their md value, their upper bound and their | ower
bound wer e points on alognormal distributionfor that
particul ar expert. And then we propagated that
t hr ough.

Nowt here's one probl emw th t hat, because
it is alognormal. See, the upper bound is supposed
to be the 95 percentile and the |ower bound is
supposed to be a 5th percentile. If this is a
| ognormal distribution, they'll be symetric in a
rati o sense about the m d val ue. Sonetines they were,
t hey gave us those answers. And it was a natura
thing for themto do. But sonetines they weren't.

If that's the case, what we did we is we
assuned i n ef fect what we called a split distribution.
And in fact the distribution was two parts. There was
an upper part and a |l ower part. And so the upper part
was a | ognormal, but just -- and determ ned by the md
val ue on t he upper bound. And you can do that because
we just have to paraneter for the |ognornmal. And
simlarly the |lower part was another | ognornal
determ ned by the | ower bound and t he sane m d val ue.

So what we did is we propagated these
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t hi ngs through separately. That's how we did it.

Okay. So this set the stage as far as
what we were assumng --

CHAI RMAN SHACK: Yes, | went through your
nunbers. They were surprising|lognormal to me when |-
- you know, | just did the quick check. Either they
were cheating or they think | ognormally.

MR. ABRAMSON: Well, each one knew what
they were giving us, so they said -- you know, they
gave us a nunber, say, a ratio of say five to one. |
said all right what's your uncertainty inthis? Well,
| think it's a factor of ten. On the high side. What
is onthe |lowside? OGCh, maybe a factor of ten there,
t 00.

MR. TREGONING Yes, it was the latter.
They tended to think | ognormally.

MR.  ABRANMSON: They tended to think
lognormally. So in a sense this was partially forced
but not everybody -- you know, they weren't going
| ocked stepped this way. Sone people did give us
asymmetric nunmbers and we had to deal with that as
wel | .

MR,  TREGONI NG So, there were two or
three estimates which were very asymetric that a

signal |ognormal distribution would not have been
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appl i cabl e.

MR. ABRAMSON: Yes. And, of course, |
t hi nk needl ess to say what | think what everybody's
interested in is on the upper end not on the |ower
end. The lower end is going to drive the 5th
percentile, that's the upper end that's goingtodrive
the 95th percentile.

Anot her way of putting this is that even
t hough we assuned a | ognormal distribution for each
what really matters is the upper part of this
distribution as far as what we're concerned about
here. We're not interested in howlowthe | onwest can
be. We're interested nuch nore in how high they can
be.

Al'l right. Then going back again to the
flow chart, if you recall that, you have in the box
there is an adjustnent ratio. So you see the first
two boxes there's a multiplication. Al right. So
each one of those, the base nunbers are assuned
| ognornal and t he adj ust rati os are assuned | ognor nal .
So what we need to do is to multiple these two
nunbers. We're nultiplying two | ognornal s.

Wel |, the product of |ognormals is always
a lognormal distribution, soit's very easy to do that

and cal cul ate the paraneters.
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W also assuned that those two were
i ndependent; that is the base case frequenci es and t he
ratios were independent, that's statistically
i ndependent. And this seened |like a very plausible
assunption because they ~conme from conmpletely
di fferent, you know, sources. The base cases were, as
| said, devel oped by these and maybe adj usted by the
base case panelists. But then each panel nenber
deci ded what his ratio woul d be to that base case. So
this seemed very plausible that it wuld be
i ndependent, and we assuned that.

And then what we did is we just
cal cul at ed, you have a product of two | ognormal s, you
calculate the nean and the percentiles for that
product given the initial assunptions.

Then t he next step, as you see, we have to
sumthings. So we have a sumof |ognormals. Now, a
sumof lognormals is not a |l ognormal distributionin
general. It never woul d be unl ess t hey happened to be

perfectly correlated. How do we handle that?

Well, we have a sumof these | og normal s.
Well, we're interested, of course, ultimately in the
nmean. Well, the nean of the sumis the sum of the
nmeans regardl ess of what -- correlated or not. So it

was very easy to get the nean of that sum because we
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had t he individuals neans.

Then as far as the variance i s concer ned,
we had to consider the fact that these are correl at ed.
In fact, what you have there is the very system
frequenci es. It's the system frequencies their
di stribution that we're addi ng. Now, they would tend
to be correl ated and they woul d tend to be correl at ed,
maybe even highly correlated but they are positively
correl ated. Because i f sonebody, sone expert said wel |
this is high, we would also tend to think that the
others are high as well. So it was plausible to
assunme they were positively correl ated.

If that's the case what we can do is we
can say that the results are bounded in two ways.
First of all, you have the i ndependent case which is
zero correlation. And then you have -- you consider
t he perfect correlation case where the correlationis
as high as it can possibly be.

And where we used that was in cal cul ati ng
t he vari ance. Because we're doing the witing of
randomvari abl es. And all you need for the sumis you
need the mean and the variance. Because ultimately
we're going to assume that the final results is
| ognormal . That's what we did. So we need its nean

and vari ance.
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We have t he neans al ready because we j ust
add up the means of the individual conponents. And
thenif you assunme that they're perfectly correl at ed- -
this perfect correl ati on case whi ch gi ves you an upper
bound on the variance. |It's very easy to show that.
It's going to give you an upper bound on the vari ance,
so that's a conservative situation. And you can then
cal cul ate what the variance of the sumwould be with
the perfect correlation. And that's exactly what we
di d.

W' re also do, as Rob's going to note
|ater, as a sensitive case we can look at a |ower
bound, which is an i ndependent case. And we've done,
| think, some partial calculations and it turns out
that it doesn't really make nmuch difference.

MR,  TREGONI NG No, we've done this
cal cul ati on. You can bound the uncertainty by either
assum ng full correlation or independence.

MR. ABRAMSON: | ndependence, right.

MR. TREGONI NG And the variance doesn't
matter very nuch.

MR. ABRAMSON: The vari ance doesn't matter
very nuch.

MR. TREGONI NG That's a trui smabout all

the results.
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MR, ABRAMSON:  Yes.

MR. TREGONING | haven't seen one case
where that assunption affected the variance.

MR. ABRAMSON: Yes. One partial rationale
for that is we're adding up a number of things, but
generally inthis there's going to be one or maybe two
dom nant cases. |f there's one dom nant contri butor,
then it doesn't matter what the others are. |If there
two, well then maybe it does matter alittle bit. So
this is why | think one reason why you have the
difference -- why these -- the actual variance is
bounded pretty closely on top and bottom where the
two bounds are fairly close.

Al'l right. So this is the nethodol ogy we
used. We just added up all the various system
frequency distribution. W got their nmeans and then
we got the variances. And now we have -- a vari ance.
And then we assumed that the results was a | ognornma
di stribution. And then from that you can back
cal cul at e what the nmedi an i s and what the 95th and 5th
percentiles are.

| should also say we do this separately
for this upper bound and t he | ower bound for the split
distribution. So we carried that thing through al

t he way.
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And that's essentially the structure that
we used. |f anybody has any questions about this.

So the final results, and that's what
you're going to be seeing nowthat Rob will go into
the details, is based on this analyses. Andit's al
based on the assunption that what you finally have is
from a |ognormal distribution. And what you see
again, is we're sunmari zing this by in various cases
t he neans, the nedians, the 95th percentile and the
5th percentile.

MR. TREGONI NG Ckay. Thanks, Lee.

DR. SIEBER. Thank you.

MR. TREGONING  Now next |'ve got, and
"1l let you decide as a Conmttee where you'd like to
go. |"ve got a nunber of slides that present or
provi de sort of general rational e and i nsights. These
are qualitative opinions that we got fromthe panel.
Again, this isn't exhaustive. It's just sone things
| wanted to highlight.

| wanted to use these first to set the
stage for the results so you can understand t he basis
of the results better. But if you would like to go
right to the quantitative esti mates and conme back to
t hese qualitative rational es as need be, we can fol | ow

t hat approach as well.
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|s there any sense for -- would you like
to hear this first? That was my original intent, or
woul d you like to junp right the nunbers and start
| ooki ng at the numbers and then trying to understand
t hemnmaybe t hr ough sone of this rational e and i nsi ghts
| ater?

CHAI RVAN  SHACK: Vell, wthout the
rati onal e and i nsi ghts, the nunbers are just nunbers.

MR. TREGONI NG  Ckay.

CHAI RVAN SHACK: Let's data, hopefully.

DR. S| EBER Before you'd launch into
this, I have a question --

CHAI RVAN SHACK: It's data with a small
"d" at |east.

DR SIEBER -- that relates tothis. For
exanple, if | look at operating history, to ne a
significant event was the crack in the RCS piping at
Sunmer. Now, | presune, you know, that pipe cracked
and | eaked on the floor, but | presune a fracture
nmechani cs anal ysis woul d have shown that that crack
woul d have arrested before it becanme a | arge break.
Is that correct? |If that's correct, then that is
really not a precursor to a full blown LOCA. Are
these fair statenents for me to nake? Because right

now | worry about the existence of that event and how
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it inpacts what it isyou'retelling us here. Andthe
nunbers that | see are pretty small, the frequency
nunbers. On the other hand here's an exanple of a
crack that | eaked and arrested, and my questionis how
far away were we at that point in tinme fromhaving a
maj or LOCA?

MR. TREGONI NG And that's why when you
| ook at service history and you apply it and | ook at
precursors, and I'll use precursors globally to nean
cracks or | eaks.

DR. SIEBER Right.

MR, TREGONI NG It's a very difficult
assertion. Because cracks like the cracks that were
found in Sumrer don't tend to be LOCA chal | enges j ust
because t hey axially oriented i nst ead of
circunferentially oriented.

DR. SIEBER. Right. Andthey're arrested.

MR. TREGONING Yes. Well, it would have
arrested in the base material if it --

DR. SIEBER Right.

MR TREGONING At sone point

DR SI EBER: You woul d have found sone - -

VR. TREGONI NG Yes, that's the
expect ati on.

DR. SIEBER. Ckay.
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MR. TREGONI NG And the experts, |I'd say

to a person, certainly understood that distinction.
And when they |ooked at service history they were
concerned with, again, estimating the chall enges of
t hose types of degradati on and fl aws which canleadto
LOCAs, which again tend to be the circunferentially
ori ented cracks or mechani sns where you have a nore,
"1l say, global erosion of the material, something
i ke FAC or sonmething |ike we had Davi s-Besse

DR, SIEBER. See, | bring this issue up
because a nenber of the public who has superficia
know edge of what is going on but knows about that
event woul d poi nt to what you' re sayi ng and say you're
wong. And so | think at |east for the sake of the
record we ought to say that what you' re doing is not
i nconsi stent with what's been observed.

MR. TREGONING Right. And | woul d argue
all of these things are precursors.

DR. SIEBER Right.

MR,  TREGONI NG But the challenge
associ ated with the precursors varies dramatically.
And what happened at Summer has rami fications that the
panel, | think, expressed pretty clearly. But not
related to that particul ar event, but relatedto their

concerns that that my event nmay uncover nore
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wi despread degradation where we could have
circunferentially oriented cracks, it coul d be | eadi ng
the | arger LOCA challenges for the fleet in general.

DR. SIEBER: Well see now, | share that
ki nd of concern. But to ne there doesn't seemto be
a lot of actual real data out there that would all ow

you to draw that conclusion with any certainty.

MR,  TREGONI NG It's com ng. We're
startingtoseeit, | fear. W' ve started to see over
the last year or so -- we certainly have that
indication and at the risk of -- Dr. Shack woul d be

much nore el oquent than ne at speaking about this.
But simlar degradation as we saw at Summer we have
i ndication of that happening in base material on a
pretty wi de spread nature within the CRDMnechani sns.
and we have --

DR. SIEBER  Yes. But | don't worry so
much about that because that has a -- a hole size.

MR, TREGONI NG Ckay. But --

DR. SIEBER And it's in a pretty good
position as far as taking care of the core.

MR,  TREGONI NG Ri ght. But what the
experts -- what you need to do then is you need to
say, okay, that's a specific |ocation.

Are there features of that degradation
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whi ch | end thenselves to --

DR. SIEBER. How about the surge |ine?

MR. TREGONI NG Exactly. And we' ve started
to see sonme surge | ineindications potentially. So --
and certainly pressurizers in other places. So PWSCC
was sonet hi ng that was consi dered very -- there was a
| ot of concern. And | would say across the board for
Ps, and we're going to get to that, but that was the
mechani sm that the panelists were far away nost
concerned about for Ps.

And they | think at the expert -- | mean
what | was told, they really | ooked at where we are in
the history of Ps and their opinionis being sonmewhat
conmi serate with where we were back in the late ' 70s
with | GSCC and boil er.

DR. SIEBER Right.

MR, TREGONI NG So they take it that
seriously.

DR SIEBER. So | can rest assured that as
you attenmpt to risk-inform50.46 that these factors
are well known to you and are taken into account,
including this recent history?

MR. TREGONI NG Again, we're continually
updat i ng our know edge. | don't want to use well known

because there's a | ot about PWSCC that we're still
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trying to understand.

DR SIEBER  Well, the only things that
are well known are the things that you know well.

MR. TREGONI NG Ri ght.

DR. SIEBER. If you don't know it, you
know, you don't.

MR. TREGONING And that's why as Dr. Ford
said, you know, ten years is not always sufficient.
And that's why we need to be continually updating.

You don't do this effort and say all right
we' re done, that's stop, we don't need to worry about
this stuff anynore. That's not the intent. And |
don't think that was the expectation of any of the
panel i st s.

You continue to try to increase your
under standing as you go and you eval uate things as
t hey cone up and | ook at their severity and potenti al
generic inplications just as we have all along. In
fact, you hopefully try to do it better and nore
intelligently. That's why, you know, proactive
degradation prograns are becomng nore the vogue
because of the potential ability to do this nore
intelligently with nore foresight than we have in the
past where we've just said we're going to wait unti

somet hi ng happens and then address it. The idea is
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now that we're evolving to, let's be smarter about
where we think things are going to happen so that we
can try to nip it before we really see it.

Al'l of these things are inner rel ated and
phil osophically they all have to be consi dered when
you' re devel oping these estimates. And | will say the
panel i sts were, again, very serious in their task in
ternms of nmaking those types of assessnents.

DR. SIEBER: Wll, | do have a concern
about what the agency is doing with 50.46. And the
guestions | just asked reached to one of the roots of
that concern. So |l guess | will wait and see where we
go as to whether my concern goes away or gets worse.
But | appreciate your explanation.

MR, TREGONI NG  Sure

Okay. Again --

DR. RANSOM Has this elicitation process
been used in ot her industries? Didyou nodel what you
have done after --

MR. ABRAMSON: | would say it's probably
nost devel oped in the nucl ear i ndustry. It's been used
alot in quite a nunber of cases, 11.50 used part of
it and so on. And we also used it for PTS that was
reported on a fewyears ago, and so on. They al so had

a bigelicitation, we had a panel of 17 people there.
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Al though it's been developed in a sense
i ndependently of the nuclear industry by decision
anal ysts and appl i ed psychol ogi sts and so on, sone of
t he techni ques and so on, it's been around along tine
maybe even before there was a nucl ear industry here.
Remenber the Del phi met hod? There was a Del phi which
is a predecessor to this. So there were things that
were done nmaybe 40 years or so ago which led into
this.

I n ot her words, how do you take a group of
people and get expert opinion with them as a
substitute for data and so on. Data theory nodeling
and so on.

So inthis sense, it's evolved. |'d say
it's in nost used in the nuclear industry.

MR. TREGONI NG But, yes, there have been
a nunmber of pretty well known i nstances i nthe nucl ear
i ndustry. Seismc curve determnation, flawed
eval uation -- flawed di stri bution eval uation for PTS.
Doe, through the Yucca Mountain, they' re using quite
a bit of elicitation to address material and other
issues. So it's afairly well established tool, not
only outside the industry but certainly within the
i ndustry.

MR ABRAMSON: And | think the reason for
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that | think is, you know, it's fairly clear as to
why. Because you woul d only want to use this when you
have issues of really of great concern and also for
which there is very little data and available
i nformation, and which there's no-- essentially no --
so in the nuclear industry, certainly, you're trying
toestimate these very lowrisks, very | owfrequencies
it'sveryinportant for regul atory purposes for things
like this, for earthquakes, for PTS and so on to try
to get some kind of answer. And also the NRC and the
i ndustry things has enough resources to be able to
carry this through. Because, as you know, it takes
quite a bit of tine and effort to do this.

DR. WALLIS: They're not really neasuring
a frequency? They're giving you a state of know edge,
is what they're giving you?

MR. ABRAMSON: Well, of course. That's
right.

DR, WALLI S: And of course as nore
experience develops, the state of know edge wl|
evol ve. You shouldn't think that they're actually

predi cting sonet hi ng.

MR ABRAMSON: No. | mean, as a
statistician | like to kind of think of it as an
esti mat e. It's an estinate.
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DR. WALLI S; But there's no test which

could tell you whether or not sonething like ten to
the mnus 8 estimate is correct. There's no way you
couldtest that, it seens to nme. You' re going to test
a huge nunber of |arge pipes.

MR. ABRAMSON: That's correct. Andthat's
exactly why --

MR. TREGONING Well, inthis casethat's
exactly right.

MR. ABRAMSON: -- you do this. However,
we never asked the experts what do you think the
frequency of this LOCAis and in which case we never
asked directly what this nunmber is, because | think
t hat woul d be a meani ngl ess thing they woul d have no
basis for it. That's why we took a great deal of
effort, we and t he panel of course, to break this down
into these small pieces and to start with the base
cases about which we do have sone information. W
bot h have data, and we have nodels and so on. And
then to extrapolate fromthere in small pieces, soto
speak, where you say what is the effect of, say,
changi ng the degradation nechanism or what's the
effect of this different nmaterial. So you try to
break this down into this relatively small parts for

whi ch the experts have -- this is what they' re expert
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in. They're expert in the physical phenonenon. And
soyoutrytorelatethis, inthis particul ar case the
physi cal phenomnenon.

And then, of course, we bring this all
together. And that's why when you nultiple and so on
and so forth, and you extrapolate and of course
starting fromthe | owfrequenci es fromthe base cases,
this is why you get these | ow nunbers.

So you have to | ook both at the process
and, of course, at the conmponents of the nunbers that
we finally generate to see to what extent this is
credi bl e or not and to what frequency you're going to
give to it.

DR.  WALLI S: Wll, | think what ny
col | eague may have been getting at, though, is this
all sounds very good but is there any measure of
whet her or not it really does it work? There's a sort
of history of expert elicitation where they've been
way off.

MR. ABRAMSON: Well, what we do have, and
| usethisinthetraining, we trainthemon so called
al mnac type questions; that is things that we know
the answers to and they don't.

DR. WALLIS: Hey, you told us about that.

MR. ABRAMSON: That's right. Andthe idea
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there is that we denonstrate there, and | think this
i s useful that N heads are better than one. That even
t hough each person m ght feel rather unconfortabl e and
has very wi de uncertainty on a particul ar question,
still the group opinion there is sonme w sdom and
there's some know edge, there is sonme information
there and it kind of enconpasses in a way the answer.
So you do this kind of by analogy in that way. And
this -- where | think people have done this -- you
know, this is howyou in a sense the validation of the
process. Because ultimately, of course, you're only
doing this for things that you have no data on and you
never expect and never hope to have any data on, at
| east for these frequencies we're tal king about.

MR,  TREGONI NG Ckay. | guess |'Il
caution given where we are inthe presentation. W're
going to introduce nowin my opinion entering in the
interesting areas of thetalk. Sol'mconcerned about
length of tinme, but I"'mcertainly prepared to stay
here as long as ACRS would like me to. But |I'll say
we've got a lot to get through

CHAI RVAN SHACK: Just keep goi ng.

MR. TREGONI NG W want to answer all your
guestions, but we want to make sure that we give you

some -- what we've covered so far is really just prior
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ground. Now we're really starting to enter the new
ground from here on out because we're going to talk
about results fromhere on out.

So I've got a nunber of slides, six or
seven, which talk about, again, sort of general
rational and insights. As | nentioned, this isn't
exhaustive. This is just sort of a smattering of sone
of the information that we got that |'ve decided to
share. | can't share all of it just in the interest
of tine.

And this first slide tal ks about sort of
generic rational e and i nsi ghts about LOCAfrequenci es.
The first sort of insight, and | think this was shared
by nmost if not all of the panels, service history
precursor events which we just tal ked about, and by
precursor we mean cracks and | eaks, they are a good
baroneter of LOCA susceptibility.

DR WALLIS: Right.

MR. TREGONI NG Now you have to keep in
m nd these certain caveats that not all precursors
result in the same LOCA chal |l enge. But the fact that
you have a preponderance of precursors in one system
or one location due to a certain degradation is
valuable information as far as the panelists were

concer ned. W tried to assess the potential
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chall enges that you nmay have due to a given
degr adati on mechani smor a specific, I'll say, system
or | ocation.

Just about all the panel nenbers used
service history in one way shape or formfor anchoring
t heir responses which, again, | think is a rational,
reasonabl e way to go.

DR. SIEBER: 1t's probably the only choice
one has.

MR. TREGONI NG M opinion woul d be that
| would agree with that, that that is clearly to
answer difficult questions the easiest thingtodois
totry to base it on the body of know edge that we do
have.

DR. SIEBER Right.

MR. TREGONI NG Servi ce history of data --
and these are sone of the reason why service history
dat a was preferable. If they' re degradati on mechani sns
and they show up, they're in the service history
dat abase. So you can postulate that a nechanismis
inmportant. |If you never see it, then maybe it is or
it isn'"t inportant. So | think that was somnething
t hat peopl e focused on; the fact that if a degradati on
mechani smis inmportant, it will showup at sonme poi nt

in tinme. And you certainly have |ater bloom ng
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degr adati on nechani sns t hat may not showup until nuch
further ointhe service history. And one m ght argue
t hat PWSCC coul d be one of those. And that's not to
say that that's not a consideration. But just that
service history is good at findi ng what our chal | enges
have been in the past.

Again, with service history, the | oading
t hat the plant has seen and the mtigationinplicitly
considered. If your mtigation works, you don't see
evi dence of precursor |eaks and cracks. IGSCCis a
good one when you |look at pre and post-mtigation
dat a.

PFMappr oaches, many peopl e said -- and we
| arge di sagreenments between the PFM people in the
group and the non-PFM people in the group. So | put
this up at the risk of offendi ng sonebody, which |'m
sure | will. But I think there was a general sense
that PFMs great for identifying trends for well
defi ned nechani snms. But com ng wi th absol ute nunbers
for LOCAfrequenciesis just avery difficult thingto
do. And a nunber of people use service history and
then PFM insights to determ ne what the effects of
continuing operation tinme would be and the relative
i kelihood of a failure as a function of break size.

So they found those particular attri butes of PFMto be
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hel pful in making projections from that baseline
servi ce history dat a.

DR. S| EBER: Do you have to group the
whol e service history record into small classes of
events and then sonehow sumthose in relation to the
probability of their occurrence?

MR, TREGONI NG That's right. That's
exactly right.

DR. FORD: On using service history as a
baronet er of the analysis, the failure history you see
is really the beginning of a distribution which is
nmoving forward with time. So what you're seeingis the
first events of what could quite possibly be a big --
maybe a big subset. And generally those are, | was
going to say bathtub effects, but that's not exactly
what | neant. Things such as cold work. Muich of the
cold work effects on surface cold work, a piece of
grindi ng, which are not covered | suspect in the PFM
appr oaches. So how do you take into account the
pragmati c aspects and the first of the distribution
tree that you see conming up towards you are things
like cold work effects, a piece of grinding at the
surface, which are not taken into account into the
anal ysis, as far as | know?

MR. TREGONI NG Right. And, you know, |'d
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say Summer i s a good exanple of that. A very atypica
wel d, wel dable repairs that were -- sonme docunent ed,
some not. And so you had a set of conditions that |ed
to the evidence of this cracking maybe sooner than
t hey woul d have been expected otherw se.

DR.  FORD: So are those physical
phenonenon taken into account in your thinking?

MR TREGONING  Again, | don't want to
speak for each expert. Wth 12 different experts, |
can honestly say that we had 12 different approaches
to tackling this. But it's sonmething that we
certainly di scussed and t al ked about i n the neetings.
And it's sonething that | will say that several of
them explicitly nentioned that, yes, this was a
consi derati on.

DR. FORD: Because that can alter your
frequency by an order of nagnitude.

MR. TREGONING O course. But we have
sonme historical precedents as well. And, again, |'1lI
go back to | GSCC and t hi ngs |i ke that where, you know,
some of the earliest failures were again nore atypica
in nature. But then when you started to | ook, you
really found out that you had a big problem So |
think, again, there is some historical evidence to

fall back on that the nenbers did try to nmake that
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ascertain. And that's one reason why PWSCC, which if

you | ook at the service history, youwuld say thisis
not an inportant event. GCkay. Really not -- we've
only got a relatively small nunber of piping PWSCC
events in our databases. It's like one or two at this
point. Got a |large nunber of CRDMs, but not piping.

So if you say that, you' d | ook at that and
you'd say this isn't inportant. Well, the experts
didn't say that at all. They said, no, this is
i mportant and here's why it's inportant.

Ckay. These next two are sort of
not her hood st at enent s. | think they're probably
obvi ous, but it's good when you | ook at calibrating
t he panelists that they came up with t hese asserti ons.
There's certainly greater wuncertainly in making
estimates, and they all said this is the LOCA -- not
only the LOCA size increases, but as it increases the
rel evancy of the precursor events becones less. So
the precursors may have nore relevance to snaller
LOCAs than they do for |arger LOCAs.

And then this last bullet inis, | guess,
to quote Lee, you know, predictionis always difficult
especially of the future. Well, | think this is an
obvi ous statenment. But as we go out in tine there's

certainly nore uncertainty associ ati on with assessi ng
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LOCA frequenci es. Again, especially out at the end of
the license extension period. So these last two
bul l ets are maybe obvi ous but | think, nonetheless,
they're inportant to state.

DR RANSOM One thing on the I|icense
extension, | thought the philosophy was that the
plants were held to their initial |icensing base and
t hr ough agi ng managenent prograns that there woul d be
no i ncrease in likelihood of accidents. This seens to
be in contradiction to --

MR. TREGONING No, no, no. There's no
trend in here. | just said estimating is nore
uncertain into the future. Because you're trying to
project further out. |If | junped to our results, we
asked them to estimate over three different tine
periods. There wasn't huge differences --

DR. RANSOM What are those tinme peri ods?
You nean in the future?

MR. TREGONI NG The 25, which is current
day and 40 years and 60.

DR. RANSOM Right. That's assum ng the
same conponent has been in use all that tinme or --

MR. TREGONI NG Not always. | nean for
some things |i ke steamgenerators, and when we tal ked

about steamgenerator tube ruptures, a nunber of the
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panelists took into account the idea and the belief
that many, if not all of the |licensees are going to
nove toward replacenent. So, in fact, one of the
things that they did is they said well | think a |ot
of these are going to repl ace by 40 years, whi ch woul d
cause a decrease possibly in steam generator tube
ruptures, but these newones will probably -- there'll
be an i ncreased frequency out at 60 years because t hey
will start to age. And even though we'll be using
i mproved materi al s and hopeful |y better nmanagenment of
secondary and primary site chem stry, | think we've
proven historically with steam generator tubes is
t hey' ve been fairly frequency -- you knowthe failure
frequency has been rel atively high even though we' ve
made vari ous inprovenents.

DR SIEBER: Well, | thinkit's also fair
to say t hat when you t hi nk about |i cense extension, we
are not assumng that the risk stays constant
t hr oughout 60 years of plant life.

MR. TREGONI NG Ri ght.

DR. SIEBER: And, in fact, you don't know
how t he ri sk changes necessarily because PRAs do not
cont ai n agi ng nechani snms unl ess they're explicitly put
in there.

MR. TREGONING Right.
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DR. SIEBER And you rely on the ongoi ng

set of rules and the inspection programs to assure
that the plant remains acceptably safe for operation
for the next day or the next week or the next nonth.

There may be a plant out there that has
enough degradation in enough areas that they wll
decide not to run the full 60 years and say it's just
econom ¢ to do the kinds of replacenents that we have
to do with the short remaining lifetine.

MR. TREGONI NG But just again, let ne
restate this point and make sure it's obvi ous. W had
panelists that said the frequencies would go up
somewhat. We had panelists that said they would go
down sonewhat. We had panelists that said they woul d
stay the sane. But across the board for the nost part

they said ny uncertainty about this trend increases

with tinme.

DR SI EBER  Yes.

MR. TREGONING That's all I'mtrying to
make here. It's not necessarily the trend's

preordai ned to go one way or the other. But what they
all felt was preordai ned was that their uncertainty in
that trend was certainly going to go up. And | think
tonme that's just common sense at this point. And if

they didn't say that, | wuld sort of raise ny
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eyebrows at each of the panelists. Because, again,
you' re not considering all the possible things that
coul d happen over that tine period.

DR. WALLIS: It could actually go down.

MR. TREGONING O course.

DR. WALLIS: Al we need is a few LOCAs
and then your uncertainty goes down.

DR. Sl EBER O you need a lot of
confi dence in piping.

MR. TREGONI NG Yes. We're not
anticipating and we're certainly not planning to have
that -- have that sort of -- those sort of events
happen.

DR. RANSOM Wel 1, typically, too, there's
a |l earning curve involved in any system And so you
m ght expect that these things m ght actual |y decrease
with tine. But then as they age and anot her mechani sm
m ght cone in and cause themto increase.

MR. TREGONI NG That's right. That's
right. And, again, those were factors that people had
to wei gh when they were | ooking at predicting effects
in the future.

Ckay. Al 1've done now with these next
couple of slides is |I've got one slide that gives a

fewinsights on BAR pl ants, one slide that gives sonme
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i nsights on PWRs pl ants, one that gives sonme insights
on piping in general and one that gives sone insights
on nonpi ping. And then |I've got a slide that goes at
future trends qualitatively to get to Dr. Ransoni s
poi nts here.

So for BWRs these were, again, |'mjust
sort of listing sonme of the degradati on mechani sns
t hat t he peopl e t hough were nost i nportant. And there
were really four or five.

Thermal fatigue certainly for Bs was --
and these are in no particular order of severity.
These are just some things that came up tinme and tine
agai n.

Thermal fatigue was inportant especially
for the Bs. You have a larger tenperature
fluctuations due to operating perfornmance than you do
with the Ps.

| GSCC even with all the mtigation that
we' ve done, that was still a paramount concern with
t he panel. And many said that even though we've done
things like weld overlay and things |like that, and
whil e we've shown that it reduces the cracking rate
and inproves the margin on the piping, it does sone
things |like potentiallyincreasethe residual stresses

of the cracks that are there that may actual |y have a
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del eterious effect.

So | GSCC even t hought they all agreed t hat
we had done a |ot of good mitigation work, this was
still a concern and still a challenge for themin
terms of mtigation.

Mechani cal fatigue or vibration fatigue at
the smal|l dianeter |ines was sort of unani nous here.
Here's an area that where we do have probably nore
actual data to base failure frequencies on. And not
only smal | di aneter |ines, but the socket-wel ded | i nes
were certainly a concern. W certainly had a nunber
of historical problens associated with those |ines.

FI ow accel erated corrosion. This was not
sonet hi ng that was shared unani nously by the panel.
Certainly the industry has many good inspection
prograns in place today and a |lot of the panelists
said that these prograns were sufficient to really
reduce or elimnate the FAC concerns. But we had sone
conflicting opinions that said, hey, we're doing so
good at controlling SCC through hydrogenated water
chem stry but you have to be careful because as you
reduce t he oxygen t hat can potential ly accel erate FAC.
And, oh, by the way it could accelerate it in areas
that you hadn't expected to see it before. So not

necessarily injust flowtransitionregions or regions
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where you get turbul ence.

DR, FORD: That's not strictly true
currently. Hydrogen water chem stry may be, if it's
not well controlled, but it's certainly will inprove
t he FAC resistance.

MR,  TREGONI NG Yes. And this is
specifically hydrogen water.

DR. FORD: |"m just putting a plug in
t here.

MR. TREGONING | know. And | put a lot
of this stuff up at the risk of being shouted down. |
realize that. But -- and again, | don't want to inply
that any of these points that have any sort of
panel i st consensus. There's no consensus anong the
panel .

Al'l 1"mdoing is highlighting sonme of the
nore interesting things that came up.

The other things with Bs that people
talked about is -- and we talked about the
consi deration of transients. Well, with Bs especially
wat er hanmmrer and things |i ke that you do have conpared
tothe Ps an i ncreased nunber of operatingtransients.
And nost of the panelists certainly considered this
fact in their analysis.

This was an interesting point that many
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peopl e raised, and | guess | hadn't expected it, but
there was this notion that, you know, the BWR
conmuni ty because of what they had to go through with
| GSCC, they've got a |l ot nore experience identifying
and mtigating for degradation than does the PWR
conmunity. And for that reason they said, you know,
i f new mechani snms were to energe, we woul d expect the
BWR conmunity sort of in general to be further up the
| earning curve so to speak in both identifying,
inspecting and finding those challenges. And of
course, several of them also reflected the opinion
t hat, however, PWSCC nmay al so get the PWRs up on t hat
same |earning curve as well. So this was an
i nteresting point that several people expressed.

And we tal ked about this point, the fact
that even though service history is inportant, you
really have to carefully evaluate it because -- and
| GSCC is a great exanple. You have mtigation and
post-mtigation data. And really if you | ook at any
degr adati on nechani sm you have to | ook at t he service
history in context with whatever mtigation or
operating procedures were in place at the tine that
t hat data was devel oped. So | think that's what makes
even just evaluating the service data particularly

chal l enging for this.
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For PWRS. Again, | wanted to | ist sone of
t he i nportant degradati on nechani sns. Certainly we've
t al ked about PWSCC and mainly concerns there in the
| nconel welds and then the alloy 600 base naterials
i ke we have in CRDMs.

Certainly there's a realization that
there's a strong material tenperature dependence
that's been exhibited or certainly on a |aboratory
scale with PWSCC, although there was certainly a
realization frommany of the panelists that we' ve seen
evi dence and service of what appears to be PWSCC in
regi mes that we woul dn't have expected it initially,
i.e., lower tenperature. Sone of the |ower head
cracking |i ke at South Texas was obviously a bit of a
surpri se.

DR. S| EBER But that's a different
mechani sm

MR. TREGONING | don't know that -- I'm
not going to comment on that, but if sonebody else
woul d |ike to.

DR, SIEBER. Al right.

MR. TREGONING It's not my understandi ng
that it necessarily was.

DR SIEBER. Well, it had elements that it

was a uni que situation.
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VR. TREGONI NG There's certainly

realization of this strong dependence, but also a
concern that just because we've denonstrated and it
doesn't necessarily mean that those are the only
consi derations, so that |ower tenperature couldn't
evol ve PWSCC problenms, and that you couldn't see
things in | ower tenperature heads or cold | egs versus
hot legs. You still could. They could be del ayed,
but you could see themat sone point in tine.

DR. S| EBER: On the other hand, the
hottest place in the plant is pressurizer heater
sl eeves. You know, the hottest surface tenperature.
And, of course, there's failures in the Inconel 600
sl eeves. Onthe other hand, it is not at arate that's
anynore alarmng than CRDM wel ds that are probably
operating 30 to 40 degrees |ower tenperature.

MR, TREGONING Right. So, | think just
t he under st andi ng t hat whil e tenperature' s inportant,
it's not paranount.

DR SIEBER Right.

MR TREGONI NG There are things |ike
stress history, stress state, fabrication that cones
into play --

DR SIEBER Right.

VR, TREGONI NG -- when determning if
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you' re going to have potential cracking events.

DR SIEBER Yes, it's just one factor.

MR TREGONING It's just one factor.

Again, thermal fatigue is inportant for
PWSCCs and nechani cal fatigue as well. So those were
sone -- and again, we tal ked about a nunber of issues
here and certainly boric acid corrosion and things
i ke that were degradation mechani sns that we tal ked
about and assessed. But the ones |I've listed are the
ones that came out tine and tine again that the
panelists said these are our biggest chall enges for
t he nost part.

And, again, | said earlier as far as PWR
plants, PWSCC would really -- | think that was a
par amount concern for the panel just because the fact
that many of themfelt that we were on the precipice,
maybe, of seeing many nore PWSCC events. And that's
why many of them said hey, near term frequency
i ncreases due to PW5CC are potentially likely because
as we learn nore about this and we learn really the
extent of the PWSCCin the plant, you knowas we | earn
nore that m ght cause those frequencies to increase
sonewhat .

Now, nost of the panelists expected that

we would have mtigation techniques that would be
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devel oped and enpl oyed and t hat woul d be successful.
However, several of themsaid it may take ten to 15
years before --

DR SIEBER To get there.

MR. TREGONING To really get there in a
conprehensive fashion. And, again, | think a lot of
t hem | ooked back on the experience we had with | GSCC
for a nodel there.

DR.  FORD: Wuld you not say that 15
years, saying you're going to wait for 15 years
essentially before -- well, | was about to say
irresponsible, but I don't mean it quite that way.

You know, if you |ook at --

MR. TREGONI NG Read what | say. | said
t hey woul d be successful resolved within the next --

DR. FORD: Yes, but if you could have a
whol e | ot of really bad things happening within that
15 years.

MR. TREGONING O course.

DR. FORD: And therefore you not be using
your analysis to address not when the nmedi an of that
particul ar problemis going to occur and giveriseto
such-and-such of LOCA, but the first one use extrene
val ue statistics that come up with when are you goi ng

to have the first bad LOCA event? And that gives you
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time frane, and you'd better darn well come up with a
resolution to this problem

MR. TREGONI NG Yes. | guess | would say,
you know, use sort of extrene value statistics. |
nmean, there has to be a framework to do that.

MR. ABRAMSON: You'll need some statistics
to have extreme val ue statistics.

DR. FORD: Well, | know. But you pointed
out all we need is one really bad event to occur and
we're in deep trouble. And should we not be using the
expert panel to come up with sone sort of judgment for
when the first one.

MR. TREGONI NG Well, that's what they did
her e.

DR, FORD: Ckay. You' ve been talking
about the nean --

MR.  ABRANMSON: No, if you |look at the

frequency, the frequency, the expected returntinmeis

a reciprocal of that, you know. | nean, that's the
frequency. That's the nunber of years to wait.
| think the nunbers are still going to be

very, very small
DR. FORD: Wichis --
MR. ABRAMSON: | don't believe you don't

expect this to happenwithinthe lifetime of the pl ant
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at all. But then we m ght consider if you have a 100
-- well, you've raised another issue. You have 100
plants --

DR. FORD: |'msure at Davi s-Besse, you're
awfully close to getting to 100 gal |l ons per m nute --

MR ABRAMSON: Al right. Well, to put
this into perspective, this is all of course per
cal endar year

CHAI RVAN SHACK: And | don't think that
this particular one is probably the hot | eg cracking.
The reactor head problemis going to be resol ved,
t hi nk, consi derably sooner than 15 years.

DR. Sl EBER: As fast as they can make
heads.

MR. TREGONI NG The key phrase is within
t he next 15 years. It's not that it's going to take 15
years.

DR. FORD: | guess |I'mjust responding to
the ten years that we saw this norning and now t he 15
years we've seen now. I think we've been far too
conmpl acent about the tine frame in which you got to
resol ve these probl ens.

MR. TREGONI NG And, again, | don't nean
that -- | don't nean this in any inplication that we

as an industry are going to be cavalier about
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addressing these issues. This was just the expected
opinion that when the panelists |ooked at their
frequencies as a function of tine, they expected
resolution of this issue to not so that the
frequencies would decrease again out by about 15
years. And that doesn't nean that we don't -- that's
due to this particular issue.

O course, in the interim we've got to
mai ntain due vigilance to assess and address these
t hi ngs aggressi vely.

DR. FORD: If you're talking about, you
know, one event is going to be very bad, a 100 gal | ons
per mnute, aren't you talking about a 99 percent
confidence |limt on these evaluations? |'m not a
statistician.

MR. ABRAMSON: | don't know. You'll have
to | ook at the nunbers and see what that inplies for
the 100 plants or as many has --

DR FORD: Right. Al we need is one.

MR.  ABRAMSON: That's right. And you
coul d certainly make that cal culation. That's right.
Yes.

CHAI RMAN SHACK: Okay. | think this is
probably a time for a break. W're about due. And

this is kind of natural place to do it.
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So let's take a 15 m nute break.

(Whereupon, at 3:09 p.m a recess unti
3:27 p.m)

CHAI RVAN SHACK: Back into session.

MR, TREGONI NG Ckay. Thank you, M.
Chai r man.

The next thing that we want to | ook at
with general rationale and insights just relate to
pi pi ng contributions to LOCA al one. And, again, these
are just a smattering of opinions and sort of
interesting insights that we've got within the whole
laundry list of rationale and insights.

| think many people, when you had to
access the piping contributions for a LOCA cat egory,
each LOCA category was associated with a certain fl ow
rate. And certain pipe failures could |lead to fl ows
of that size or not. Pipe that were too small
obvi ously, couldn't lead to a 500,000 gpm fl ow.

So one of the things you had to do is for
a gi ven degr adat i on nechani smnmake t he assessnent wel |
is complete failure of the smallest pipe nore |ikely
or isapartial failure of the larger pipe nore likely
for a given degradation mechanism And | can say in
general what nost of the panelists canme back wi th when

they did their assessnments is they thought, you know,
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for a given LOCA category what's nore likely is a
conplete failure of a small pipe versus a partial
failure of a larger pipe due to sone degradation
nmechani sm

So when you see the results, and you see
t he i nportant systens for a given LOCA cat egory, they
tend to be systens that are the systenms with the
smal | est pipes that could lead to that LOCA. Tend to
be, not in all cases but tend to be. And then there's
another set of 1'll say variables associated with
t hose systens or conponent whi ch nake t hempotentially
sensitive to LOCAs, i.e., the environnent coul d be --
t he | oadi ng coul d be such that they see | arge t hernal
transients. There coul d be areas where t hey see wat er
hammer . It could be areas where, let's say, the
environnment's rel atively stagnate sothey were worri ed
about effects of, 1'll say, environnmental cracking.
It could be areas that had alloy 82, 182 welds that
woul d be associated with PASCC. So there'd be other
reasons t hat woul d nmake thembe i nportant or not. But
in general if you ook at a LOCA category, it'll be
sone system where the snmallest pipe is sort of the
smal | est pipe that could lead to that LOCAtends to be
the one that's nobst inportant.

| think one of the things that we saw was
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t hat aging, nost people predicted that aging would
have the biggest effect on the internediate size
pi pi ng.

VWhat do | nmean by internediate size?
Wl |, piping that's about 6 to 14 inches.

Wiy is that? The snmallest piping, say
| ess than 6 inches but potentially or specifically 4
inches or less, we've got a lot of data and a | ot of
hi story applicable to those pipes nore than we do so
the | arge pipes. Those are where we've actually had
failures, those are where we've seen a lot of
precursors. Those are the pipes that we've tended to
have mechanical fatigue problens. Those i ncl ude
things |i ke the steam generator tubes. O course --

DR SIEBER Vents and drains.

MR. TREGONI NG Vents and drains, things
i ke that.

Most of the panelists felt I|ike the
surface history failure rates that we had were nost
applicable for those. And because of that, that
service history failure nakes those pipes |ess
suscepti bl e to agi ng because we al ready have a body of
failure know edge and they didn't necessarily expect
those to be effected by agi ng any worse than t hey had

been in the past.
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The | argest pi pi ng, those are nore robust
of two reasons. One we have higher quality
i nspections ingeneral. And noreinportantly, we have
primarily increased | eak before break margins. So for
any given nechanismthe |ikelihood of having a | eak
before a break is higher for the | argest piping than
it is for a smaller piping.

So, | think if you look at sort of
deviations and if you | ook at panel variability, what
you see in the results is for the smaller piping and
the smal |l er LOCAs there's nuch | ess panel variability.
And you go to t he bi ggest LOCAs, and t he bi ggest pi pes
there's actually much | ess panel variability and even
someti mes nore on the | ess uncertainty. But when you
go to the internedi ate pipes, that's when you have a
ot nore panel variability where the panelists
expected much nore effects of aging and where the
uncertainty even goes up because of all these
potential variabl es which are nore i nportant for those
types of pipes.

I think information |Ilike this s
i mportant, even as qualitative information. Wen we
set and define an alternative break size, you know,
even this sort of qualitative insight is valuable

because it gives you a threshold to say okay, you
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know, nmaybe 6 to 14 inches, maybe | don't want to go
much bel ow 14 i nches just because of this fact al one.
| nmean, | don't want to say that that's where we're
we'll gowiththis, but it's part of the know edge and
part of the information that you want to use when you
make t hese deci si ons, other than just the rawnunbers.

DR LEITCH It surprises nethat it's not
mentioned there about the nunber of welds in those
various piping systens. | would think the smaller
pi pi ng had a | ot nore wel ds than i nternedi ate, kind of
an internediate nunber and the |large would have a
fairly small nunber of wel ds.

MR, TREGONI NG Again, | didn't put
everything up here. But when people nade their
assessnent they |ooked at what we called them were
risk relevant | ocations. Wl ds are certainly an
i mportant consideration, as arethings |ike el bows and
Ts and things like that which, in the el bows may be
cast -- for a lot of people.

So certainly systens with higher or nore
sensitive locations tend to elevate their failure
frequency.

VWhat a l|lot of people, though, really
focused on is that the nunber of welds is inportant.

But for any given system you nmay only have a snal
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handf ul of wel ds sort of weakest |ink phil osophy that
arereally driving the risk. So that m ni m zes sone of
the contributions from systens that have a |ot of
wel ds and sone that don't.

But sonme panelists, they did do
essentially a weld census approach that they tied to
estimate for each system what a per weld failure
frequency would be. And then they essentially just
mul tiplied by the nunber of welds for that system and
that's how they came up with their total nunbers. So
t hey just made the assunption that, hey, 1'mgoing to
assune all nmy welds are with this risk significance
even though I know that's not true.

DR LEITCH: Yes. Sone of themdid take
t hat approach

VMR, TREGONI NG Sone of them did. I'n
fact, quite a fewdid. And, again, | didn't put up
ever yt hi ng.

DR LEITCH  Understand that.

MR. TREGONI NG But that was certainly a
consi derati on.

DR WALLIS: Now, there's less focus on
| ar ge break LOCA, presumably there'll be | ess focus on
i nspecting | arge pipes?

MR TREGON NG There could be. And
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t hat' s sonet hi ng that when we desi gn prograns we have
to make sure that we keep that in mnd. | think there
were a nunber of opinions expressed by various
panelists that, you know, just because the |argest
piping is nore robust, it doesn't mean that you don't
do inspections on it. You know, you continue to
validate and verify that -- and why not? Because it
potentially has high consequences of failure.

So we didn't really get into the question
of risk reward type of analysis. And I think many of
the panelists had the inplicit assunption and even
cautioned us to the fact that, yes, but you still need
to keep inspecting large pipes. |It's not that you
don't inspect |arge pipes.

And thisreally ledintothe next topic of
risk-informed ISI. And we tal ked a | ot about that.
O course, that's an area that the i ndustry as a whol e
i s nmovingintonore uniformy and nore conprehensi bly.
| think the general expectation from the panelists
were is thisis generally goodthing. That inspecting
the risk-informed areas, that philosophy is very
sound. It's avery rational thingto do. However, you
have to be concerned and you have to be concerned
certainly about the consequences. And I'd just point

a coupl e of concerns.
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You know, our inspection|ocations that we
pi cked, they're largely based on experience. And we
have to be particularly vigilant if we see precursors
in other areas that we assess those, address t hemand
if necessary, nodi fy our inspection prograns
accordingly very aggressively to account for that.

So, the concerns that peopl e had were not
so much about risk-informed I SI, but the fact that we
woul d be continually maintaining due diligence and
updating these things, nmaking themsort of |ike -- we
tal k about living PRAs, but alnost [ike living risk-
informed | SI's where you' re continual ly assessi ng your
chal | enges as t hey may occur and you' re updati ng t hose
as necessary. And that's why with risk-informed ISl
there is a certain percentage still of low risk
signi ficant yet high consequence systens that have to
be i nspected.

DR. SIEBER  Well, section 11 is based
partly on the consequence situation and your ability
to protect against certain kinds of defects. And
section 11 does not call anyplace where you would
i nspect a straight Iength of piping. It always | ooks
at welds, elbows, fixtures and fittings.

MR TREGONING Right. Right.

DR. S| EBER: And so that's where the
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i kelihood of failure is. And size and consequence
are rel ated.

MR. TREGONING Right. And | think the
notion hereis just that if for sone unforeseen reason
straight piping started to becone an issue for
what ever reason, that --

DR. SIEBER: You' d change the code.

MR,  TREGONI NG -- we would not only
change the code, but change the way that we were
dealing wi th addressing ri sk rel evant i ssues. So that
was sort of a caveat on I'Il say the general optim sm
or general advant ageous features of risk-informedISl.

kay. Nonpi ping. This was much nore
interesting in a way, just because of the variety and
the disparity of the possible failure nodes are so
huge. | think across the board, and againthis is one
of those things that if they didn't say this, | would
have questioned their appropriateness for the panel,
but they indicated that the estimation of these
nonpi pi ng contri buti ons was cl early nore chal | engi ng.
You have wi dely varying operating requirenents anong
t he nonpi pi ng conponents. The design margins vary
dramatically fromthings as small as steam generat or
tubes up to steam generator shells. You know, you

have potentially a wi de array of design margins. The
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material s and the i nspectability also vary
dramatical | y.

The fail ure nodes and scal es are al so very
di sparate. Again, you have steam generator, snal
penetration failures. You have to worry about conmon
cause bolting failures, which we've tal ked about. And
even things |ike conmponent casing failures.

Anot her issue that all the panelists
recogni zed i s that we tend not to have the sanme weal th
of precursor information for the nonpiping conmponents
that we do for piping. There have been a |ot of
efforts that have gone into addressing and
accunul ating piping degradation precursor events.
There's been nuch | ess focus, | would say i n general,
on nonpi pi ng precursors. And part of that'srelatedto
the inspection conpliance as well. A lot of the
nonpi ping stuff just doesn't -- it's not subject to
t he sane inspection quality or quantity.

DR. SIEBER: Didthis study include gasket

material --

MR, TREGONI NG  No.

DR SIEBER -- like the flex --

MR, TREGONI NG No, we didn't consider
gaskets at all. Gaskets or seals. Miinly again

netal lic, passive system conmponent failure.
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DR SIEBER And the | eaks usual ly aren't

very big.

MR. TREGONING  Usually not. | nmean, we
woul d cl assify those as sort of active system LOCAs,
even though a seal is not maybe active. But it's
somet hi ng that you do mai ntenance and testing on to
try to see if you're having degradation. So it's
certainly an area that you have to be concerned about
wi t h generating LOCAs, but it was outside the scope of
this.

Agai n, you have | arger conponents which
| ve nmentioned. The | arger conponents can have a
bi gger design margin conpared to piping, but that's
sort of degraded by the fact that the inspection
quality and quantity could be decreased conpared to
pi pi ng.

The snal |l er conponents, again --

DR. WALLIS: What about manufacturer? |
nmean, we al ways seemto assune that bi g pi pes are nmade
to the sane standards as small pipes and wel ds on big
t hi ngs are just as good as welds on small things. It
probably is okay, but --

MR. TREGONI NG  Sonetines you get --

DR. WALLIS: -- nmaking sonething so big

that you can't nake it very well
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MR. TREGON NG | nmean there are -- and

certainly this is one of the things with the vessels.
| mean, thick section materials tend not -- and |'m
tal ki ng base materials, you tend not to have as good- -
the properties tend not to be as good as you woul d
with a small section conponent. Because you can do a
ot nore hot work for the nobst part. But in sone
areas, like welds, you mght actually get a benefit
wi t h bi gger conponents. Because even in small pipe,
you only got one or two weld, if that one weld is bad
you're in trouble for that small pipe. But a big
pi pe, you happen to have one bad weld, then that's
okay. You've still got plenty of other margin with
respect to --

DR WALLIS: But you can cover themall up
with a surface weld. So you have to inspect inside.

MR,  TREGONI NG Yes, you have to do
subsurface inspection, no doubt. No doubt. And
that's another challenge with the |arger pipes. |Is
the | arger the i nspection reginme, the quality and the
resol ution that you're inspection techni que can have
will go down because you're trying to penetrate nore
mat eri al .

Wth the small conponents, and by those |

nmean t he CRDM nozzl es and the st eam generator tubes,
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people thought that these are where inproved
i nspection and mitigation programin the future can
really have a benefit and really act to reduce the
future failure frequency. So the expectation was
these programs wll Iikely benefit the smaller
conponent failures nore than they would the |arger
conponent failures with respect to nonpi pi ng.

|'ve got a slide up on future trends, and
again these are sort of qualitative insights that we
got fromthe panel. As with many of these things,
there's a nunmber of conpensating factors in the
future. And | don't list themall, but just a few
So they' re bot h advant ageous and detrinental factors.

Sonme of the advantageous factors. Well,
as we go into the future we'll certainly have nore
operati ng experience, and that operating experience
will hopefully transmt into know edge. So by nore
operating experience we'll also have nore know edge.

There' s t he hope and t he expect ati on based
on the past that we'll also continue to inprove
i nspection and mitigation procedures in the future.
And so an expectation that as plants continue to age,
t hat peopl e woul d continue to do materi al repl acenment
and repair to address degradati on nechani sns t hat t hey

find in service.
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So these t hree factors many peopl e t hought
were advantageous to mnimzing the effect of the
LOCAs in the future; to either keep them constant or
actual ly decrease the LOCA frequencies in the future.

VWhat are sone detrinmental factors or
chal | enges? Well, you al ways worry about t he unknown.
So what happens when we get aging in either new or
unexpected | ocations and new degradati on mechani sims
pop up? That's certainly a chall enge.

We heard today that every seven years we
have a new degradati on nmechanism So, you know, if
that's true and that continues on into the future,
t hen every ti me we have a newchal l enge it's i ncunbent
upon us totry to neet that chall enge while m nim zing
t hese LOCA frequenci es.

Possi bl e detrimental factors or changes in
the operating profile. |If tenperature range, if
pressure transientsincrease, if pressureincrease; if
there are things which <change the operating
envi ronnent, those could potentially be detrinental
toward the future. Andit's sonethingthat we have to
be, again, particularly vigilant about.

And finally, this was an interesting one
| thought, but that a couple of people expressed.

They said one of the concerns they have with the
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nucl ear industry and that many other industries as
they' re designing new conponents and buil ding new
conponents, they get design benefits because of
research that's gone into the new designs and
fabrication that they can turn around and apply to
their current fleet potentially. And there was just
a concern that, you know, we haven't had this
continual refreshnment of ideas and technology in the
nucl ear community. And that's not to say that we
won't in the future. But just a concern that that's
not helping us in the material realm or the
degradati on real mas much as it could.

So given these, [|'lIl say conpeting
factors, what nost of the panel saidin|arge was that
these things tend to be conpensating in a way. And
that if | 1ooked at all the 12 responses, nost of the
12 expected the future LOCA frequencies to be pretty
simlar to the current frequencies. And why is that?
Well, future problenms they didn't expect to be
significantly different from what we have seen
historically. They expect degradation will continue
to surface through precursor events and that we as an
industry wi I | take appropriate neasuretonitigatethe

effect of those precursor events in a tinely manner.
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And, again, what they supported their
prognoses of the future on was, again, not just past
response to degradation, but what we're doing
currently to conbat sone of the degradation issues
that we're dealing with now.

DR. FORD: That it rather a sad reflection
of our industry. | don't think it's correct for the
PWRs, the boilers.

MR. TREGONING That future problens --

DR FORD: | think that things wll
i mprove. But that's just ny personal opinion.

MR. TREGONI NG And, again, | don't want
to say that everyone had this opinion.

DR, LEITCH | didn't quite hear you.

DR FORD: | saidthat things will inprove
as far as the boiling water reactors. | think there
are inprovenents being made. But that's purely ny
per sonal opi ni on.

MR. TREGONI NG Wl |, again, and people
recogni ze the inprovenents that have been nmade
historically in boilers andthey focus that intotheir
estimtes of the current day frequenci es.

DR. FORD: Right.

MR TREGONI NG I  think that the

expect ati on was based on today they didn't expect them
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to necessarily inprove that dramatically in the
future. It doesn't nmean it won't happen. That was
just what sort of the typical opinion was.

DR. LEITCH The changes in the operating
profile, that could be positive or negative.

MR TREGONING It could be.

DR. LEI TCH: It's listed there as a
negative, | assume because they're thinking in terns
of power upgrades. But many plants have many fewer
cycl es than was the case 20 years ago. It's a nmake it
or break it.

MR. TREGONING Right. And that's a good
i nstance of conpensating factors; the fact that we
have outage tinmes or the | ength between outage tines
in sone ways is a very good thing because we reduce
t he heat up and cool down transients that the plants
see. That's a good thing.

Now the bad part of that is you can't
i nspect as frequently. So there were a |lot of these
things that the i ssues had conpensating factors that
in many peoples' mnd tended to neutralize themin
Some sense

This qualitative information is really
born out in the nunbers as well. So when | start

showi ng you results in here, they're only results for
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the current day estimates. |'mnot going to show you,
except for maybe one incidence, any future
predictions. And I'mreally basing that on these
qualitative reasons that the panel just gave. And
again, it's born out in their nunbers. So, what we
are going to see fromthis point forward is current
day or 25 year estinmates.

So the first thing I' mgoing to show- and
we're going to start globally and then was as we have
time, and people are interested, |I'm going to
deconvol ve these frequencies into pieces. So |I'm
going to start out with the total frequencies for BWR
and PWR pl ants and then again, |I'l|l say partitionthem
in many ways to try to get nore insight into the
panel i sts' responses.

VWhat |'ve shown here is just sinply the
frequency plotted as a function of the LOCA cat egory.
So agai n, each hi gher nunmber LOCA category as higher
nunber break size or flow rate. And these are
cumul ati ve categories so that category 1 enconpasses
category 6. So these curves will naturally go down.
What this shows - there's four curves on here. The
BWRs in red, the PARs in blue. The solid lines are
the mean results and the dashed lines are the 95'

percentile estimtes. These are based on the nedi an
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of the panelists' responses for each of these. GCkay.
So there's nothing in here that shows panel
variability at this point. It's on the nmedian
panel i st's response.
The BWR, you see nore gradual decreases
with LOCA category and you see the slope there is a
little bit flatter than it is with PAR  Well why is
that? It's primarily driven by the | GSCC concer ns.
And | GSCC was the one case, as we'l| see later, that
sort of violated the axi omthat smal |l est pipes tendto
have t he bi ggest challenges. Wth IGSCC, the re-circ
systemshowed up t he bi ggest 28 i nch re-circ showed up
inall LOCA categories as being relatively inportant.
So that's why the BWR decrease is nuch nore gradual .
Because you have contributions fromthese big piping
systenms due to IGSCC that are happening in all the
LOCA cat egori es.

CGCenerally the BAR s -- they're actuallyalittle
bit lower for category 1 LOCAs and they're pretty
consi stent, though, for <categories 2, 3 and 4.
They' re higher for category 5 and then they decrease
greatly for category 6. Now why is that? Well,
again, they're higher for category 5 primarily due to
the remaining concerns with | GSCC. They decrease

rapidly for category 6 because of the PWR pressures
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and piping sizes. You don't really expect any
category 6 LOCAs out of piping. So really what's
driving the PWNR category 6 failure are failures of the
big things like the vessel. In fact, primarily the
vessel because even punps and val ves you' re not goi ng
to get that flow rate size out of a punp and val ve
even splitting apart at that point. So that's why you
see a big decrease with the Bs between five and siXx.

The Ps are highest for category 1 and
hi ghest for category 6. Well, why are they high for
1?7 Well, that'sreally driven by steamgenerator tube
rupture, as you m ght expect. And for the higher LOCA
categories, the nonpiping contributions tend to be
i nportant just because there are so many possible
contributions that you get fromPs. You could have
vessel failures, pressurizer failures or steam
generator failures. And that's help buttress the
category 6 results sonewhat or i ncrease t hemsonewhat .

Again, there's a lot of simlarities in
t he frequenci es bet ween t hose m ddl e LOCA cat egori es.

And the other thingthat's simlar is sort
of the ratio between the nmeans and the 95th
percentile. And that doesn't even vary dramatically as
a function of LOCA size. You get fairly consistent

rati os there, whichwas alittle bit surprisingto ne.
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| woul d have expected, if anything, that we woul d have
seen the uncertainty possibly increasew th LOCAsi ze.
But we don't, at least in the nedian responses we
don't really see that.

DR,  RANSOMV They seem pretty high,
t hough. Because if you | ook at the category 1 LOCA
for PAR, which is about tento the m nus 2, that woul d
nmean that we woul d have one LOCA per year. W should
have had 30 or 40 LOCAs. Have we really had that
many ?

MR. TREGONING  Again, look at the 9th
percentile verses the nmean. The nean response is
pretty consistent with sort of -- if we went back and
| ooked at the nunber of steamgenerator tube failures
greater than 100 gpm that we've had since '87, and
there's been four of them since '87 in about 1200
reactor operating years, that works out to be about
3.5 times ten to the mnus 3. And it ended up being
pretty close to where that nmean estinmate ended up
bei ng.

So there actually is a pretty high
evi dence of steam generator tube type failures.

DR. RANSOMV Have there ever been any
ot her tube failures that have led to a LOCA by your

definition?

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

272
MR. TREGONI NG By other tube failures,

pi pi ng fail ures.

DR. RANSOM Piping failures, right.

MR, TREGONI NG Not that -- there have
been sonme small pipe failures that we've had sone
fairly large leaks. But |I'd say a relatively small
handf ul .

DR. RANSOM Bit enough to be a category
17

MR, TREGONI NG I want to -- not to ny
know edge, but we've had several that have been
approachi ng that potentially. And | don't want to say
several. W' ve had a handful that have approached
t hat .

|"mgoingtodivulgethisinamnute. If
you |l ook at what's driving this for PARs it's purely
steam generator tube failures. So, you know, what
tends to happen is the biggest contributor, and in
this case it ends up being steam generator, that
dom nates. Andthat's clearly the case here with PWRs.

DR. RANSOM |Is there any significance to
the fact that the 95 percentile | ooks like it's about
four times the nmean?

MR. TREGONI NG | guess -- let me nake

sure | sure --
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DR. RANSOM That's a gener al

characteristic of |ognormal distributions. | wonder
if the experts knew that.

MR.  TREGONI NG No. | nean, | ognornal
distribution can have different error factors
associated with it.

DR. RANSOM The 95 percentil e seens about
four tinmes the nean.

MR. TREGONING It doesn't have to be. It
can be any error factor.

CHAI RMAN SHACK:  You just use a standard
error factor.

MR. TREGONI NG What many peopl e assuned
inearlier LOCA estimates was that -- and this is the
way t hey were done in 57.50 and al so | think 1400, but
t hey cal cul at e t he nean responses. And t hen what t hey
didis they saidall right, for all of these |I' mgoing
to assune that they' relognormally distributedand|'m
going to apply an error factor that's relatively
small, an error factors that's 3 on the small LOCAs,
but then I'"'m going to use a relatively large error
factor of ten on the | arger LOCA

So, no, you can certainly have nore spread
in your lognormal distributions. So the fact that

this ended up being -- and | don't even know what the
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average is. | haven't calculated. But I'll believe
you when you say it's four. That's not a function of
the fact that we assumed | ognormal distribution.

DR. LEITCH Did | understand you to say
in the BWR, the reason that drops off so fast in the
category 6 LOCAis that youreally can't have a pi ping
failure that leads to a category 6 LOCA? It's got to

be a nonpi ping failure?

MR. TREGONI NG ['"m sorry. Coul d you
repeat that. There were two conversations playing
out .

DR LEITCH |'msorry.

MR TREGONING |[|'msorry. Go ahead.

DR LEITCH Didyou finish your thought?
| didn't mean to -- did | understand you to say that

in the BWR you cannot have a category 6 LOCA due to a
pi ping failure, that it nust be sonethi ng nonpi pi ng?

MR. TREGONING Primarily, yes.

DR. LEITCH: So a doubl e ended guillotine
break of the resert pl ate does not gi ve you a cat egory
6 LOCA?

DR WALLIS: It would be a 5.

MR. TREGONI NG We didn't couch things in
ternms of whether the break as single or double. W

couched things in terns of effective whole sizes or
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effective di aneters.

So you coul d get a doubl e ended -- and |' m
not a thermal -- you know, Dr. Wallis woul d be better
able to answer this. | don't have to hazard a guess
whet her a double ended guillotine break you could
break flows that large. But it would take a double
ended -- you couldn't for a single hole of that
equi val ent break size, you couldn't get it in BWR
pi pi ng.

What you would get for a double ended
break is unknown to ne.

DR SIEBER  Doubl e ended breaks are --

MR.  TREGONI NG If you nmake that
assunption, then no you can't get up to a category 6.

DR S| EBER: Doubl ed ended breaks are
i dealistic and hardly never occur anypl ace.

DR. LEITCH: But what |'msayingisthat's
what 50.46 requires at the nonent.

MR. TREGONING Requires you to do.

DR SI EBER  Yes.

MR.  TREGONI NG If you Ilook at our
correl ations you get up to about -- alittle bit over
that in the BWRs with the resert pipe. So, you know,
doubl e that and not with that sinple correlation that

we used, you don't get up --
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DR SIEBER And they're not --

MR. TREGONI NG Okay. Nowall I'mshow ng

here is just the nean results for BWR and PWR pl ant .

And all 1've doneis partitioninto the piping and the
nonpi ping contributions. And these piping
contri butions are bl ue. And t he nonpi pi ng

contributions are red. You see Bs on the |eft and Ps
on the right.

BWRs you get the nonpi ping and t he pi pi ng
are pretty simlar for categories 1 and 2. Again,
and what's driving the nonpiping response is up for
those categories and Bs are stuff -- certainly a
concern. And, in fact, that was really it. Was
probably the bi ggest concern for 1 and 2s that really
el evated them

But then when you get to the | arger LOCAs
and you nove away from potential stub tube failures,
it's the piping that tends to dom nate for the Bs.
And then the piping runs out at category 5 and you're
only left with these -- essentially vessel failures
that you could get up to that category in the Bs.

Wth PWRs you' ve got a bit of a -- you've
got a different trend. You have the nonpipi ng which
clearly dom nates for categories 1 and 2. Category 1

are driven by steam generator tube failures where
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category 2 is governed by primarily CRDM failure
concerns, but then you al so have pressurizer heater
sl eeves that also factored into both 1 and alittle
LOCA category 2. So these smaller LOCA sizes were
really -- the nonpiping for the Ps were far and away
t he nost inportant consideration.

Beyond <category 2 vyou have roughly
equi val ent contributions as a function of LOCA size.
And several experts just expressed a sort of rule of
thunb opinion that, hey, | would expect for |arge
LOCAs to get about the same contribution for |arge
LOCAs for piping as | would for non. And then when
t he results cane out that way, a nunmber of people felt
like their gut was satisfied in sone sense.

DR KRESS: Wy is the PWR acting in
categories 1 and 2, smaller than the BWR in the sane
cat egory?

MR. TREGONI NG Again, primarily the BWRs,
and againit's -- they're pretty close for category 1.
And, again, these things are plotted on a --

DR. KRESS: But they should be the sane.

MR TREGONING Yes, BWRs a little bit
hi gher because, again, 1'd say remining |GSCC
concerns. Alittle bit. Category 1 they're very

close and it's on a log scale. | nmean PWRs about 1E4
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for piping and you' re | ooki ng at about two to three E4
for BARs. Wthinthis gane, that's essentially al nost
i denti cal .

CHAI RVAN SHACK: There m ght even be nore
smal | diameter piping in a BAR too, which would --

DR KRESS: That | wondered about. There
m ght be.

DR. SIEBER. That's hard to say.

MR. TREGONING Yes. We separated the
instrument and drain |ine piping fromthe rest of the
system So we treated those as separate systens. And
what you saw for both the Bs and Ps, that's what
dom nated the category 1s and then the category 2s is
that small instrunment in drainline where you not only
got failures due to degradati on nechani snms, but you
get failures due to things |like human error. And nuch
nore | ikely to get human error type failures. Driving
intoit with a fork lift, you know.

DR. LEITCH. The Bs you have all that --
in certain wthdrawal piping, too.

MR, TREGONI NG  Yes.

DR. LEI TCH: | nean, there's a couple
hundred of those.

MR. TREGONI NG Yes. Any of the inserts

for the nost part were treated as nonpi pi ng. Any of
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t he bi g vessel penetrations or input. W |unped with
nonpi pi ng.

DR LEITCH  Nonpi pi ng. Yes.

MR. TREGONI NG That's why the CRDMs for
the Ps end up being so big. That included CRDVs, but
ICls and things like that.

So we tended to foll owthe ASME definition
between what was pipe and what was not a pipe,
al t hough sone peopl e said, hey, you know it receives
pressure, it looks like apipe, it was fabricated |ike
a pipe, it's a pipe. But, you know, we didn't--

DR KRESS: |If it looks like a duck and
wal ks |i ke a duck.

DR. WALLIS: So if |I gave you $2 and if
there were a LOCAin the category 6 inthe pipein the
PWR, you'd give a billion?

MR, TREGONI NG | want to nmake sure |
understand the question before | make ny wager.

DR. KRESS: He's bettingtherew Il be and
it's your bet that there won't be.

DR. WALLIS: Yes, and |'ve given you a
good break. Two against a billion. That's pretty
good.

MR. TREGONI NG Repeat the questi on agai n.

DR WALLIS: Well, ook at that bl ue dot
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over there at 6, right.

MR TREGONING The Ps, right.

DR WALLI S: | give you two, and your
chance of losing is so low that you could afford to
bet a billion against it, couldn't you?

MR. TREGONI NG That's where consequences
comes into play. | would | ook at the consequence of
losing a billion dollars versus the reward --

DR WALLIS: Well, $2 is sure.

MR. TREGONI NG Yes, but $2 doesn't buy ne
much economic -- at the risk of trivalizing it, |
think --

DR KRESS: How about if he bets -- he
gives you 2 billion against --

DR SIEBER  Four doll ars.

DR. KRESS: What's the product --

MR. TREGONING |'mnot an econom st, SO
at sonme point --

CHAI RVAN SHACK: Now you're tal king real
noney.

DR. KRESS: The trouble is you have to
wait too | ong before you get your w nnings.

MR. TREGONING Well, we didn't definethe
time --

DR. KRESS:. Because this is 25 years.
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MR TREGONING This is sort of current.

DR KRESS: Onh, thisis thecurrent. This
happens per year. So you only have to wait a year.

MR. TREGONI NG | only have to wait a
year. Only have to wait a year.

DR. WALLIS: Two bucks a year, that's al

right.

MR. TREGONING Yes, | don't think | would
-- 1 don't think I would take that bet for severa
reasons.

DR. SIEBER: Decl are bankruptcy.

MR. TREGONI NG The next several slides
|"ve got, I'Il leave this. In the next eight slides we

del ve into systemcontributions for these LOCAs both
pi pi ng and nonpi pi ng. W can skip those and conme back
if there's time. W can -- |I'd planned to do maybe
one or two of these and then say the rest of themare
in the packet. W could do that. O we could try to
pl ow t hrough them al |

CHAI RVAN SHACK: Let's go ahead to the
uncertainty and panel variability and cone back.

MR. TREGONING Ckay. That's fine.

And there's 2 of these slides. One for Bs
and one for Ps. | can -- we'll go through one and

then we can go quickly through the other.
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One of the things | will say, we haven't
done statistical confidence bound assessnent yet. And
so what did we did here? Well, we just expressed
variability in terns of what s <called an
interquartilerange. And what theinterquartile range
is, it's the difference between the third and first
quartile of the responses that we got.

So the synbol s are essentially the nedi an
of the panelists' response for the -- and then those
bands are the di fference between the 25th and the 75th
-- or the lower one is the 25th and the upper one is
the 75th percentile. So that bar contains 50 percent
of the panelists' responses.

One of the things we still need to do and
that we plan on doing shortly is calculate rigorous
statistical confidence bounds on this data.

MR. ABRAMSON: W expect the 95 percent
confidence will be a little bit wider than that.

MR. TREGONI NG Yes. So one thing you see
is -- and while the rati os between the 95 percentile
and t he neans didn't change nmuch with LOCA si ze, what
you do see i s the uncertainty obviously increases with
LOCA si ze. And, again, this was certainly an
expectation that we had going in, that this would

i ndeed happen.
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And t he ot her thing which we saw whi ch we
certainly expected is that there is nore variability
anongst the panelists in their 95th percentiles than
there is in either of their nedian estimtes. And
| " ve shown nmedi an up here because the neans effected
nore radically by the relationship between 95th and
t he medi an percentile. Sothat's the only reason|'ve
shown nmedi ans here to nake the point that there's nuch
less variability in the median for 50th percentile
responses than there are in the 95 percentil es.

MR. ABRAMSON: In fact, it's the nean is
the percentile, somewhere between the 50th and the
95t h.

MR. TREGONI NG Not necessarily.

MR. ABRAMSON: No, but | think for these
cases it probably is, isn't it?

MR, TREGONI NG  Yes.

MR ABRAMSON: For these cases?

MR. TREGONI NG For these cases.

MR.  ABRANMSON: For these cases that's
right. These were skewed for a lognormal, which is
what these all are, it will be. It will be bigger
t han the nedi an.

MR. TREGONING Right. Right. But it's

not necessarily less than the 95th for a | ognormal .
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MR. ABRAMSON: That's true. Right.

MR. TREGONI NG They are in all these
cases.

MR. ABRAMSON: Correct. That's right. |If
it's really skewed, then it would be bigger

MR, TREGONI NG And if they were that
skewed, then we've got to go back and | ook at our
anal ysi s techni ques.

DR. WALLIS: These are cumul ati ve t hi ngs,
aren't they, you told us?

MR. TREGONI NG The categories thensel ves
are cunul ative.

DR. WALLIS: So how can one up as you go
to the right, evenif it's a --

MR. TREGONING That's artifact -- that's
an optics artifact.

DR WALLIS: Because it looks as if it
goes up, but it doesn't.

MR. TREGONI NG Ri ght.

DR. WALLIS: It's actually level. It's
actually | evel.

MR. TREGONING It's essentiallythe sane.
It's essentially the sane.

DR, WALLIS: xay.

MR. TREGONING Yes. | spent sone tine
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| ooking at that, because | obviously had the sane
question nyself.

DR. WALLIS: Maybe if | stood up, it would
| ook cl earer.

MR. TREGONI NG You can squint, it still
| ooks -- it looks like it's higher.

DR LEITCH D d you say last tine, and |
think you did -- I"mjust trying to refresh my nenory
accurately, that the panel was specifically told not
to consider acts of terrorism sabotage, disgruntled
enpl oyees, those types of things?

MR. TREGONI NG Yes. Yes. W asked them
not to consider that.

MR ABRAMSON: That's not nornmal operating
condi ti ons.

MR. TREGONING Wth any of the rare event
stuff, you get into the quandary of estimating the
frequency of the event itself.

DR. WALLIS: It's hard to excludewith ten
to the mnus 9.

MR. TREGONING Well and that's -- that
this is why when -- we look at this information as
just -- and again, sonebody from NRR will obviously
need to junp in. But we don't ook at this as the

total picture. W |look at this as one piece of
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information. And | think based on this informtion,
that really determ nes the other things you need to
consi der as well and the anmount of rigor you put into
eval uating these other things.

| nmean, sone of the these nunbers you're
getting to where the large seismc earthquake risk
could start to becone inportant again.

So we certainly realize consequenti al
LOCAs need to be eval uated i n some way, includingthe
LOCAs that you could get through a terrorist
chall enge, but that's sonething that as we as an
agency, and we' ve got this conbi ned worki ng group with
Research and NRR, one of the things we'll be doing
wi th these nunbers first is |ooking at themand trying
to make a rati onal assessnment of what ot her chal | enges
we really need to assess to provide a good basis for
goi ng forward.

So there's certainly an expectation that
when we consider the rule or consider what ever
regul ation, while it may be based on LOCA frequenci es
such as these, there will be consideration of other
chal | enges as wel | .

DR. KRESS: Are these frequencies per
plant or is it frequencies for 100 plants?

MR. TREGONI NG  These are per plant per
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cal endar year

DR KRESS: Per plant?

MR. TREGONI NG Per plant for cal endar
year.

kay. So that's Bs. This is Ps. The
t hing that you notice about the Ps is the I QR ranges
are general ly larger than the BWRranges. Well why is
that? Well, we had a | ot of disagreenent about the
i mportance of things such as PWSCC as we nove forward.
Some people thought it was going to really elevate
frequency, sone peopl e thought it was no never m nd
So, | think that was one of the things that was
driving the PWR increased variability. And you see
that really in the categories 3 to 5, which are again
that LOCA that are fractures in pipes of the 6 to 14
i nch range that peopl e thought were nost susceptible
toaging. Sol think that, along with the fact of the
di fference of opinions and PWSCC i s one of the things
driving the variability, theincreased variability in
the Ps plants.

| guess one point 1'd like to nmake is
these large ranges, they're really not surprising.
W're trying to estinate things that are rare. W
woul d expect that the ranges would be large. If they

weren't |arge, we woul d probably have to question the
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under pi nning for our entire approach and whether we
had somehow bi ased the group opinion in sone way.

So | personally believe that the |arge
variability is a good thing, and it's an indication
of, I think, the quality of the estinmate. Now, that
doesn't nean that there's not challenges that we're
going to have an agency to try to cone up wth
deci sions based on information that has a |ot of
variability in it.

And, again, | tal ked about this. Sone of
the reasons for this variability are not only the
nonpi pi ng contri butions, but al so the PWSCC concerns.

This is always interesting | think, and we
could spend a lot of tinme on these types of plots.
But what this shows you is the BWR total frequencies
and uncertainties, and these are just plots for each
expert. And the experts have been identified by a
letter. These were all the ones that answered -- that
provi ded frequenci es for us for the BWRs t hat answer ed
all the various BWR questi ons.

And what this plot showsisreally it just
gi ves you a sense of the range and where the experts
fell relative to each other.

So t he bar represents the fifth medi an and

t he 95t h percentil e esti mate provi ded for each expert.
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And these are the show of frequencies.

And the dash line just connects the
nmedi ans to give you sone idea of what the trends --
what the consistency in the trends were.

So the things you see here, | nmean again
the uncertainty intervals that the experts gave us
were w de. Again, this is what we would have
expect ed. To get anywhere -- and this is LOCA
category 5, two to four orders of nagnitude
variability. And it's actually the uncertainly was
greater than the panel variability in the nedians
her e.

So the experts were nmuch closer in their
predi ctions of what their best guess estinates were
than they were in the uncertainty about that best
guess.

One of the things | don't show, but if |
showed all the LOCA categories, these uncertainty
intervals for each expert increases as LOCA size
i ncreases. Not dramatically, but it does increase. It
goes anywhere from one to three orders for the
smal | est LOCAs up to what you see here, two to four
orders for category 5.

DR. WALLIS: You probably can't estimate.

It would be interesting to see how it goes wth
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experti se. If the person who knows nore, gives a
wi der range than the person who is sort of naive and
only considers a few things to give them a narrow
range.

MR,  TREGONI NG You tend to see the
opposite. People that thought --

DR WALLIS: Know nore are nore certain?

MR. TREGONING Yes. That tended to be
t he expectati on.

DR SIEBER But that's a fact, that's a
fact of normal |life. People who knowthe | east are --

VR. TREGONI NG You know, it's
i nteresting, you know a good conparison is you | ook at
Dthere which had the smal | est uncertainty conparedto
Ewhichis thelargest. | nmean they' re one right next
to each other. And D s total uncertainty range is
enconpassed wi thin E' s upper bound uncertainty range.
You know, | will say that D had a | ot of experience
with BWR plants, and that was one of the things --
probably nore --probably nore experienced t han E di d.

DR SIEBER IS there any pattern to the
order of those are they just randonf

DR. KRESS: They're random

MR. TREGONING You nean in ternms of --

DR SIEBERR Wo is A, who is B --
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MR. TREGONING  Well, I'm not going to

tell you who they are. They were assigned randonmy.

DR SIEBER Onh, okay. So this is like
the order in which they came through the door?

MR.  TREGONI NG And all 1've done is
pl otted them al phabetically. That's all 1've done.
So these were assigned randomy and they're just
plotted up there al phabetically. | didn't nake any
attenpt at ordering or anything. | didn't think that
was necessary or appropriate.

MR. ABRAMSON: | guess it's A through H,
| think you had to say you assi gned themrandomy for
the 8 peopl e who gave you BWR answers.

MR. TREGONI NG No. We assigned them
randomy in general. It just so happened that I, J,
Kand L didn't give us Bs.

I f you |l ook at the Ps, for instance, see
there's no D, there's no F because they only gave us
B. Sone peopl e gave us one estinmate or the other and
some peopl e gave us bot h.

So we assigned themrandomy. It just so
happened that A through H were the ones that gave us
the B estimtes where |, J, Kand L did not give us B
esti mat es.

DR. KRESS: Those of us who believe in
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randommess, would say that's a highly wunlikely

out cone.

MR. TREGONI NG  Possi bly.

DR WALLIS: Yes, that's true.

MR. TREGONI NG You know, | didn't assign
the letters. | know who did. And maybe it was not as

random as you woul d thi nk.

DR. S| EBER: Well, it's certainly not
important to us since we don't have a cl ue.

MR. TREGONING But | will say when those
nunbers were assi gned, we didn't necessarily -- there
were sonme people that hadn't provided us their BWR
estimates at that tinme. So, again, | -- 1 still think
that's serendi pitous, but whatever.

DR. SIEBER.  kay.

MR. TREGONI NG  The other thing that we
found which was interesting, and again we've just
started | ooking at these trends to try to determ ne
nore about it, but one of the things we sawwith Bs is
that the rel ative ranking of the panelists was pretty
consi stent as a function of LOCA size. So what's that
mean?

Wl |, that neans, you know, |et nme pick
out Cfor instance. C was about the highest for this

LOCA category 5. If | go back and look at all the
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LOCA categories, C was about the highest for every
LOCA cat egory.

If I look at E or Gor H they' re about
the lowest for this LOCA category. They were also
about the lowest for the other categories. So it's
interesting that you see the variability for smaller
LOCA in the ranking alnost tracking for Bs as a
function of LOCA size. So that's an indication of the
i nportance of whatever base frequencies you started
out with.

MR. ABRAMSON: It says the experts had to
be self consistent.

MR. TREGONING  Yes. Look at the sane
plot for Ps. And here |I'm showng a smaller LOCA
category just to spice it up because this is one of
the LOCA categories that people expected to have,
agai n, bigger detrinmental effects, bigger effects due
to aging. Again, | think we see it here, again,
| arger uncertainty in the PAR esti mates. Two reasons
for that which we've tal ked about. One it was really
t he unknown extent that we've got currently at PWSCC.
And the second one, we've just got a lot nore
potential nonpiping LOCA contributors in the PWR
pl ants that the people were just nore uncertain about

in their estimtes.
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So again with category 1 you're about at
one to three orders, about the sane order of nagnitude
uncertainty as you were with the Bs. Again, that's
driven by the small piping, sothat's to be expected.

When you get up to the | arge LOCAs, LOCA
categories 3 and 6, you can see as nuch as five orders
of magnitude uncertainty for sonme of the experts,
which is really obviously quite a |ot.

The other thing we noticed with the Ps is
relative ranking of the panelists was not as
consi stent with LOCA size as it was for the Bs. Soif
somebody was high for category 1, they weren't
necessarily -- they didn't necessarily remain
relatively one of the higher ones for category 6.

The ot her thing we see -- and, again, you
see nore variability in the nedian responses. And
this we saw in the earlier plot as well for those
hi gher LOCA cat egori es where we had nmuch bi gger spread
in the nedi an nunber.

| want to go ahead and show this. [|'ve
got a couple of slides just conparing these results
with some prior studies. And what you see here, this
is just targeted sel ection.

| think PWR MB LOCA conparison and a BWR

LB LOCA conparison. And |I'm show ng three sets of
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nunbers of here. The bl ack ones are the WASH- 1400

which were originally primarily based on oil and gas
transm ssion pi pelinefailure frequency data. The red
curve or the red dots at the NUREG CR-5750 esti nmates
whi ch we have been using since about '96/'97 tine
franme. And then the green one here are our current
estimates for the sane effected break size.

Now when | get to this one and when | show
the | arge break LOCAs, | showall of our different --
| show LOCA categories 3, 4 and 5. Wiy is that?
Because t he break size associated with alarge LOCAin
5750 of about 6 inches falls between category 3 and
category 4. It's actually a little bit closer to
category 4. That's why | show both of those esti nmates
on there.

Generally what you see is that our
esti mates were obviously |ower than WASH 1400. I
think that's no surprise. They were generally pretty
conmparabl e, actually, with 5750. And I'Il show the
br eakdown here | ater.

The bi ggest difference occurred with the
PWR MB LOCAs, which is what |' mshowi ng there. Here we
got about an order of nmagni tude di fference hi gher than
they were estimating within 5750. And, again, that's

really largely driven by PWSCC concerns as wel |l as the
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nunber of LOCA sensitive areas within the PWR pl ants.

DR KRESS: Refresh ny nenory. How did
NUREG 5750 get their nunmbers? |Is that a probability
of fracture nmechanics?

MR. TREGONI NG VWhat they did is they
| ooked at service history data for |eaks. And they
found all the |eaks that they had in class 1 piping
for the nost part. And they said, okay, this is ny
frequency of |eaks. Now |I'm going to have a
conditional probability of failure to get a certain
LOCA size. And that was based on sonme nechanistic
work. And that was done by Hel met Schul z and Bel i zi
in Germany where they | ooked at data and they also
tried to |ook at experinments to conme up wth
conditional as a function of pipe size failure
probability curves. But that curve was only -- you
know, if you talked to Helnet Schulz, it was only
devel oped for fatigue type of failures. And t hey
applied in 5750 for anything.

So they just said |'ve got | eaks and apply
this conditional failure probability and that's goi ng
to give me ny LOCA frequenci es.

So very different estimte. Very
different technique. Andthe reasonthat we're com ng

up as simlar in sonme ways is conforting, but it's
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al nost irrel evant because we used totally different
basis to establish that estimates.

DR. LEITCH Did | understand you to say
that prior to this solicitation process, the NRC did
an internal assessnent?

MR, TREGONI NG  Yes.

DR LEITCH And | was just wondering how
t hose nunbers conpare?

MR. TREGONI NG That's on the next slide.

DR LEITCH  Ckay.

MR. TREGONING And this table. And all
|"ve done, | didn't want to plot all these, but | just
had a table conparing the nmeans. And the table's a
little bit convoluted, so let me wal k you through it.

But t he upper four at plant type Bs versus
Ps. And then the next colum is historical LOCA size,
either small, mediumor large. There are two |arge
breaks, and why is that? Because |'ve conpared them
agai nst our LOCA categories either 1, 2, 3 or 4. So
because the | arge break historical falls in the break
size with between our LOCA categories 3 and 4, | nake
bot h those conpari sons.

Do t he next col umm gi ves t he conpari son of
the current elicitationratiow threspect tothe 5750

esti mat es. So that's here. So this is current
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di vi ded by 5750.

This last colum is current divided by
pilot. 1t has a pilot elicitation result.

The only difference to keep in mnd is
5750 i s maki ng current day esti mates. Wen we didthe
pilot study, we only wanted to | ook at one tinme. So
we went all the way out to the end of Iicense
extension. So theseresults that | dowith the ratio
are actually the current elicitation results that we
got out of 60 days so | <could make a direct
compari son.

So if | focus on first the colum that
shows a conpari son with NUREG CR-5750, generally I'm
within a factor of three fromthose esti mates for all
t he categories except that PWR MB LOCA, which I'ma
factor of -- again, about 7 or 8 higher than the
current estimates. So all the rest of them are
actually within a factor of three, which again for
these estimates is actually pretty close. And that
certainly wasn't the intent, but it's just how it
ended up.

DR, WALLI S: There is a four -- am |
m sreading it?

MR.  TREGONI NG Wll, you have to be

careful because, again, the LBbreak sizereally falls
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in between this.

DR WALLIS: Ch, okay.

MR. TREGONING And it's actually our 4
inch size start at about 7 i nches where these start at
about 3 inch break. So the 6 inches is actually cl oser
to a LOCA category 4, which is about -- within a
factor of two, which is actually pretty close. So,
there is that factor.

But if you | ook here, the biggest -- you
know, generally we got higher estimates for the MB
LOCAs. And, again, this is consistent with the fact
that the aging effects were thought to be nore
detrinental to the internedi ate size pipe. It tended
to be a little bit lower on the other break sizes,
either small breaks or |large breaks, but not
dramatically so.

If | make conparisons with the pilot
elicitation, they're a bit nore despairing, but still
not -- | wouldn't consider themdramatically so. But
we did see a difference between the Bs and Ps.

The BWR, the current elicitation results
are always lower and they're up to alnobst ten tines
| ower .

The PWR results are currently in the

current study are hi gher and they can be alnpbst up to
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ten times higher. So you have w der disparity with
the earlier elicitation results that we had.

DR. FORD: So you're saying that if you do
it for 60 years, the LOCA frequency is going to be
| ower than currently?

MR. TREGONI NG  No. No.

DR. FORD: It's the other way around?

MR.  TREGONI NG No. These are just
conparisons with the other study. And all |I'msaying
is conmpared to the other study our current BWR
estimates are up to ten tines |ower than this other
study. Were with the PWRs they're about ten tines
hi gher. That doesn't say -- actually the trends that

we got are relatively constant, relatively.

You see sone snmall -- 1'd say relatively
smal | increases out to 60 years of maybe factors of
three or sonething like that. But it's not -- again,

it's not dramatic.

DR. FORD: You don't expect themto go up?

MR. TREGONI NG For the npost part it's the
60 year estimates inthe current elicitation, they're
slightly higher than the current day estinates. But,
again, a factor of 3 or less usually.

You saw the uncertainty we have in the

current day estinmates. There's even nore uncertainty
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in the 60 year estimates. But the nmedi an responses
are only about a factor of three or |ess higher.

And the 40 year estimates, depending on
LOCA size, sone of themgo down, some of them go up.
There's no consistent. But they're all, again,
relatively mnor trends and usually within a factor of
two or so, which given the uncertainty -- you know, we
don't consider many of these trends to be
statistically significant until you get up to about a

factor of five or so.

DR WALLIS: Sois that just saying -- if
it is -- that was considering it's a linear -- it's
purely linear the tine? Like 25 -- 60 over 25 is

roughly --

MR.  TREGONI NG These are conparative
rations. These don't say anythi ng about the absol ute
nunbers. And t hese are conpari ng agai nst two di fferent
studies. Al that you can say here is that the pil ot
elicitation, right, we got nuch hi gher frequencies at
60 years for the pilot elicitation than we did in the
current elicitation. And conversely at 60 years in
the current elicitation, we got hi gher esti mates at 60
years than we did in the pilot study.

DR. WALLIS: They're both at 60 years?

MR. TREGONI NG They're both at 60 years.
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At 60 years.

MR. ABRAMSON: | think we'd al so have to
say that the pilot, since it was a pilot and | think
we feel that this study has much nore credibility than
that. That was just a pilot study.

MR. TREGONI NG Well, the ot her thing, the
pil ot was two years ago and | think PWSCC has sort of
expl oded on the scene since then, too.

MR.  ABRANMSON: It was done in a mnuch
qui cker time frane and so with all NRC peopl e, too,
| shoul d nention.

MR. TREGONING | think these trends are
actually relatively consistent with a lot of the
qualitative rationale that we heard from peopl e.

MR, ABRAMSON:  Yes.

VR, TREGONI NG Even though again the
techniques that I'll say the pilot, the current
elicitation and 5750 used to esti mate frequenci es were
very different. W did it -- the structure that we
used in the pilot elicitation ended up being quite
different than the structure we used in the fornal
elicitation because we had a different panel. And
that's the question Tom asked ne before; hey you did
a different panel, what would you expect the

differences with that different panel?
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Well, you see here. But | would argue
that that earlier panel even though they did a very
good job, we weren't able to apply the same ri gor just
because it was an accel erated exerci se.

MR. ABRAMSON: And also it was all NRC
staff.

MR. TREGONING And it was all NRC staff.

So one heard argunents, that well you --

MR. ABRAMSON:. They're bias.

MR. TREGONING --nunbers fromthat --
don't knowthat that's true, but |I've heard argunents.

DR. KRESS: | knowit's not your job, but
you have any notion of these new values and
distributions can be wused to establish a new
definition of a | arge break LOCA size?

MR. TREGONI NG  You're asking ny opinion
or --

DR.  KRESS: It's not your -- that's
sonmebody' s el se j ob.

MR. TREGONING No, it's not -- |'mgoing
to explain howwe' re going to go about doing it or the
process and then I'I| give you nmy own opi nion, and | 'm
sure |'Il be shouted by others in the room But we've
got a working group formed between Research and NRR

that the charter of that working group is to address
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t hose very issues. And that's why our working group
conmpatriots have been very vocal about understanding
t he basi s and t he scope for this elicitation exercise.
Because we've got to take that as a group and turn
around and nmake deci sions potentially for limting --
for altering the design basis.

MR. SNODDERLY: Well, not just the group.
Al'l of us. | nean, that's what it cones down to.

MR. TREGONING O course. But firstit's
goi ng to be the working group. And one of the things
| would argue is that this is just a piece of the
informati on. W' ve got sonme work going on nowthat's
| ooki ng at thermal hydraulic response, responses from
plants. And what we're going to do, | think this
information is going to be very useful to: (a) to
sort of focus the efforts that we need to fromhere on
out. And what do | nean by that?

Vel |, we' ve broken t hese nunbers down into
systemrel ated LOCA frequencies. And | can show sone
of that. But we predicted systens that we expect to
be specifically challenging for LOCAs.

One of the things we're going to do is
before we're going to postulate breaks in those
systens of various sizes that are conm serate with the

frequenci es that we expect here. And we're going to
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devel op or we're going to determ ne what the thernma
hydraul i c response is.

| think those frequencies along with the
thermal response predictions or plant operating
characteristics that we predi ct toresponses for those
breaks as well as the risk sensitivity to breaks in
various systenms and | ocati ons, those three pieces of
information will be what we wll be basing any
postul ated rule or design basis changes on. And |
really think you have to consider all those things
equal ly. You just can't take the LOCA frequenci es and
say, haha, based on this frequency this is going to be
nmy break size. | think it would be --

DR. KRESS: That's too sinplistic.

MR TREGONING -- too sinplistic.

DR. KRESS: If you were to do that, why
woul d they choose? Ten to the m nus six?

MR. TREGONING | don't know. We talked
about that today. That's a chall enge.

DR KRESS: That's traditionally what
they call a break between design basis and other
pl at es.

MR. TREGONI NG Right. One of the
challenges in this was discussed quite a bit this

norning. So at the risk of retreading on the ground,
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one of the challenges with this is how do you use
frequency information that has quite a bit of
uncertainty init and devel op regul ati on fromthat. So
that's the challenge that we --

DR. KRESS:. Yes, | was wonderi ng howyou'd

use this. Say the 95 percentile nunbers or what ever.

MR. TREGONING Yes. | think our intent
is -- and, again, it's too early to determ ne and
we're just -- we're hashing this out. | nean, | think

we want to use --

DR. KRESS: First you got to get the
nunbers.

MR. TREGONING First we got to finalize
t he nunbers. But | think we'd be |ooking at high
failure probability, high conpetence type of nunbers
to base part -- to base this regul ation on

MR. ABRAMSON: | woul d just add | think we
woul d have to consider both the uncertainty and the
variability. That is each -- the uncertainty for any
one expert plus the variability in the panel. W'd
have to consider that. But how, of course, is the big
questi on. Well, of course, we would have to do
anything, it goes wthout saying, in a sonewhat
conservative way because we're doing this in a

regul atory franework. But that's all we can say this
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nor ni ng.

DR. KRESS: Howdid they put that together
in NUREG 1150? Didn't they have the same problem
t here?

MR, TREGONI NG | don't know if anyone
else -- | don't feel --

MR. ABRAMSON: My general inpressionthere
is they got one distribution at the end. And, you
know, they had the nmeans and the 95 percentile.

DR. KRESS: Yes, but how did they put it
together it, though?

MR. ABRAMSON:  You nean how was that -- |
don't know. | can't answer that.

MR TREGONI NG Yes, | can't address that.
| don't know if anyone --

MR. ABRAMSON: | was not involved in 1150,
so | couldn't answer that.

MR,  TREGONI NG That's sonething that
we're as we |look at going on and how to use these
nunbers, obviously | ooking for precedents within the
agency is going to be inportant. But even though
under st andi ng that history isinportant, we're al so as
we tal ked about this norning, we're breaking alittle
bit of new ground. So we can't rely totally on

precedent either. So we just have to be -- and |
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think there's a general understanding of the
chal | enges ahead. Not on the solution to the
chal | enges, but at |east the challenges that exist.
And | think as an agency the sense that | get, and
this is nmy opinion of course -- is that you know t hese
things are going to be weighed very carefully and
real |y di scussed very t horoughly before we real |y nove
forward with anything that we propose.

So, | don't know that |I've answered your
guestion, but --

DR. KRESS: Well, | didn't really expect
an answer. You gave nme nore than | expected, frankly.

MR. TREGONI NG Okay. We're not going to
touch on safety culture. W' Il spend the rest of the
day on that.

4:30 we're scheduled to be -- 1've got
three slides. Let me try to finish up.

MR, SNODDERLY: Rob, if we could try to
qui ckly summari ze safety culture? It was essentially,
the inpression | got fromthe paper was that in our
past experience if a plant with a poor safety culture
is discovered, it's usually quickly rectified within
a year totw years. And that pattern would tell you
that the current framework i s capable of account for

that or correcting for it.
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MR. TREGONING Well, not entirely. Now

you've dragged neintoit. Soto address the question
|'ve got to go to this slide.

Safety culture is, again, a bit of a
nebul ous thing. It means different things to different
peopl e sonewhat. But when we had an initial panel
di scussi on there was an overwhel m ng sense that, yes,
safety culture can effect LOCAs. All the panelists
agreed to that fact. And then we said okay given that
it can have an effect, how do we deal with that? And
what we decided in the discussions is that there was
a deci sion nade that safety culture is not a function
really of piping systemor piping component. It's not
a function of those things. So because it's
i ndependent of these other variables, we separated
that from the rest of the discussion. W asked a
separate question that just said, okay, what do you
think is the future safety culture effect, what coul d
it be on LOCAs? W asked for their best guess and
their uncertainties.

And, you know, that's why we decided to
separate it. It made it clean in the sense that when
we | ooked at the piping failures, we were really just
considering just aging and mtigation and things |ike

that. We weren't considering safety culture on that.
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And then we said, okay, now just consider safety

culture in general. What do you think those effects
will be. Well, these were sone of the results that we
got .

And we had further subdivided it into
utility and regulatory safety culture. So the first
result we got back was that nost, if not all of the
panelists, felt that utility and regulatory safety
cultures were highly correlated. Well, what's that
nean? Well, that means that sonething that one body
does it going to effect the other and they' re al nost
going to nove in |locked step. So this notion that
there's not a separate regulatory utility safety
culture, that there's really just this overriding
safety culture that's at play here, npbst of the
panelists that we talked about expected either
i mprovenents or no change in the future due to safety
cultures effects. And we talked quite a bit about
Davi s-Besse in this area of it and how peoples’
expectation of the Davis-Besse event is and would
conti nue to shape evolving safety culture within the
whol e i ndustry and how we woul d treat passive system
degr adati on.

So, however, even though that peopl e t hat

in general that safety culture would continue to
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i nprove, there was a recognition that a lot of the
uncertainties devel oped by or due to plant-to-plant
variability. And that while generally you could be
novi ng toward a better safety culture, your concernis
al ways the one or two plants that for whatever reason
has a deficient safety culture.

So if you look at the results we got from
peopl e when they calculated their 95th percentile,
many experts did say, hey, ny 95th is driven by sort
of the -- the rogue plant that for whatever reasonis
nore safety deficient than the other. But because of
this we noted and we tabul ated all of these results,
but we didn't apply any sort of safety culture
adjustnment to the frequencies that we devel oped.

And, agai n, nost of what peopl e recogni zed
is -- you know, and we didn't want to get into
addressi ng safety culture in the sense that providing
ways to inprove it, that wasn't the focus of this
panel .

DR. BONACA: You know, | totally agree
with your approach in that you're looking for a
technical result. And | think the other one, safety
culture, it'sreally intangible with respect to what
t he expertise of the individuals are and what you're

| ooki ng for.
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However, when you transl ate these results
intoregulatory requirenents, then| ampuzzl ed by how
we can include them if there is any way. | nean,
that's two different things. One is a deviation of
certain insights com ng fromprobabilistic fracture
nmechani cs and past experience, and that's one thing.
And then the other one is to establish a regul ation
that is based on this and ignoring other -- | could
content that maybe -- | nmean | am concern that at
times, you know, we like to create boxes and to put
our problems inside there. So we had Davis-Besse,
we're all puzzled and troubled by that. So we create
a box called safety culture and put it inside there.
It's like saying it won't happen agai n because we're
going to recognize that and fix it.

You know, | could contend that it is a
broad organizational failure. A truly cognitive
failure where they kept thinking that | eakage was
comng from the flanges. They all convinced
t hensel ves. And they weren't the only one to be
convi nced. There were other oversight functions.

And |I'm just wondering if one of these
days we're going to have another organizational
failure, you know, about sone other issue. | don't

know what it is. Some bolting thing that we will not
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recognize and we will call it safety culture. The
fact is it's going to cone back and bite us.

So I'm not saying | have a solution. |
just amtroubl ed about not considering events such as
this as possibilities and sabotage, of course, we
di scussed this norning.

DR WALLI S: You' re concerned with the
human aspect, really?

DR BONACA: Yes. Absolutely.

MR. TREGONI NG Yes, we did consider the
human aspect in the sense of mtigation that we
consi dered the human errors as potentially being a
contributor. So, for instance, bolt over-torquing,
t hat was sonet hing that we specifically tal ked about
and we asked people to consider.

Many people talked about usual 'y
mtigation is a good thing, but you have things |ike,
you know, people |eave wenches in steam generators
and things like that. And a lot of the panelists did
have anecdotal if not actual data on those types of
events.

So | know a number of them did really
consi der those effects when they said, you know, |
expect due to aging potentially that the frequency

will be X. But, | knowthese other factors, human and
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ot herwi se, are going to continue to keep it el evated
in the future.

DR. BONACA: And | guess, you know, the
way | viewit alittle bit, one way is to tal k about
t he design basis risk. | mean, if we are noving,
going to smaller breaks and the issue we discussed
this norning about, you know, how nuch now you have
| eft beyond desi gn basi s, you know, maybe there i s one
way and t he way you can control the risk beyond design
basis, for exanple, by pretend inspecting that
what ever changes you make, you'll still have a snal
increaseinriskintotal. Then you're taking care of
possibly of these other events because you are
consi deri ng performance of systems. You know, the --
of the systens, nost likely. They're going to take
care of beyond design basis event that way, through
smal | increase in risk.

But anyway, we can tal k about that |ater
on when we tal k about, you know, nenbers perspective.

MR. TREGONI NG Do we want to forge ahead,
M. Chairman?

CHAl RVAN SHACK: Yes, | think so.

MR, TREGONI NG kay. As | nentioned,
we' ve had a first ook at the results and we've done

a good bit of analysis. But one of the things that
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we're continuing to do to exam ne the robustness of
t hese results i s we have a nunber of sensitive studies
t hat we al ready have conducted, but that we are al so
ongoing. And | just wanted to |ist a couple of things
that we've got ongoing, and this is, again, we're
doi ng these things to increase our confidence in the
final estimates that we will be using for these LOCA
frequenci es.

One we' re doi ng sensitivity studi es where
we' re eval uating individual uncertainties. And did
you want to do this slide?

MR, ABRAMSON:  Yes, | can.

MR. TREGONING |'mgoing to defer to Lee.
He said for ne to do this, but I"mgoing to go ahead
and defer to you on this slide.

MR. ABRAMSON: Ckay. Yes. The first one
is the over confidence adjust. It's been well
establ i shed or we accepted wisdomin the elicitation
community that X for anybody -- not just X, but
anybody tends to be over confident. And when t hey
gi ve you, say, a 95 percent and 5 percent bound, that
i ncl udes 90 percent of their -- it's suppose to be 90
percent confidence. |In fact, based on al manac type
questions for which you know t he answer, they're off

by about a factor of two. So that 90 percent is nore
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i ke 50 percent. And this has been established over
and over again. And in sonme of the training exercises
| didwth them they can kind of see this. So people
tend to be over confident.

And so what we're planning to dois to do
what we call a targeted adjustnent or at least to try
that as a sensitivity study.

Somre of the experts had rather narrow on
confi dence bands, uncertai nty bands. Ohers had very
broad ones. So we're going to see what happens if we
t ake the ones that are very narrow, and | think there
were just there in particular who were extrenely
narrow, relative to the others, and adjust them a
l[ittle bit. And say instead of these being really 90
percent coverage, nmaybe it'll be something |ike 80
percent coverage or 75 percent coverage and see what
ef f ect this would have on the answers.

This will be a sensitivity study.

Anot her thing which | already nentionedis
when we' re addi ng up the | ognormal distributions, we
had to nake assunption to generate the variants. W
assunmed that they were perfectly correlated, which
gave you an upper bound. Al ower bound you can get by
assum ng they're independent. And so we'll |ook at

that as a | ower bound.
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Then under panel variability, what we've
done so far you' ve seen a lot of that, is we took the
panel nunbers and we replaced themw th the nedi ans.
Essentially, this is very nuchin the spirit of a box
plot, that's in fact what we did.

But instead of the nedians, one thing to
dois to take the geonmetric neans and we' ||l try that.
And anot her one is a so called tri mgeonetric neans.
This is like Aynpic type scoring where you t hrow out
t he hi gh and the | ow val ues, so they won't be effected
by it.

So this will be another way of taking the
information or the results we get fromthe panel and
seei ng what's a reasonable way to replace themwith a
singl e nunber instead of just the nedian.

MR.  TREGONI NG Yes, and these are
different ways to get the central value of these
various paraneters of the distribution.

MR. ABRAMSON: That's right. Yes. Because
that's what we did to get a lot of the --

MR. TREGONI NG And we've actually done
this. And what you find out is the nedians, there tend
not to be much difference for the smaller LOCA si zes.
But for the bigger LOCA sizes you can haver about an

order of magnitude difference just in the way you
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estimte the central val ues.

Medi ans for this exercise al ways gave us
hi gher estimates. Geonetric nmeans al ways gave us the
| onest estimate. And the trinmed geonetric nmeans, as
one m ght expect, was somewhere in the m ddle.

DR. KRESS: | would reconmend you go see
what they did at 1150, because at | east you'd have an
NRC precedent on howto deal with that i ssue. You may
not want to use it. But it would at |east be worth
| ooki ng i nto.

MR. ABRAMSON: That's right. But we'l
certainly -- we'll certainly take a | ook at that.

And then as was al ready nentioned, we've
used so far the interquartile ranges as our neasure
variability. What we are going to do, and probably
make t hat our mai n measure of variability, will be the
95 percent statistical confidence bounds.

Then we' re goi ng to cal cul at e what we cal |
group estimates for BWRs and PWRs. VWhat we'll do is
we' || take the piping nunbers where you haven't seen
t hose because you didn't have a chance to do the
separ at e pi pi ng and nonpi pi ng.

MR. TREGONI NG They saw t he neans.

MR. ABRAMSON:  Pardon ne?

VMR TREGON NG | showed t he neans.
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MR ABRAMSON: What we'll dois we'll take

t hose and we' || get an answer for the piping -- well,
et me just back up a minute.

VWhat we did for the total estimates with
BWRS and PWRs we based this on individual -- each
expert was propagated individually. Wat we planned
to do here is to do what we call a group estimate to
get a group nunber for the piping, whichwll be based
say on the nedians and a group nunber for the
nonpi pi ng and add those up. So this will be a kind of
a group consensus. This is, again, backing away from
j ust propagating individual estimtes.

And t hen al ong t hose |l i nes, we'l| get what
we call a panel estimates. W' || assunme there's a 13th
panel menber. And the 13th panel menber, howw ||l we
get his results? Wll, we're going to take the
responses for each of the panel nenbers. W have
literally, | don't know, hundreds probably -- hundreds
of responses altogether and we'll just take the
nmedi ans of those responses. And we'll say all right,
we have our 13th panel nenber who is the nedian of
each one of all the panel nenbers who answered those
questions and we'll just propagate that through and
see what it |ooks I|iKke.

It'1l be an interesting exercise to see
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how t hi s conpares to our results that we've gotten so
far.
So these are some of the sensitivity

studi es that we're planning to do. And probably as we

go along with these, we'll probably maybe thing of
sone ot hers. If we have time, we'll certainly do
t hose.

MR. TREGONING | think we're planning on
-- the final estimtes are clearly going to be these
individually derived estimtes just because of --

MR. ABRAMSON: Yes, | think so. | would
say so. Yes. W're leaning very strongly --

MR, TREGONI NG W're not planning to
deviate fromthat phil osophy.

MR. ABRAMSON: Yes, that's right. And
t hese are sensitivity studies to see, obviously, that
the question is well suppose you had done this
differently, how would the results have changed.

DR. WALLI S: wel |, that's very
i nteresting. But, really, what you do here shoul d
depend on what you're going to dowith the answers you
get . Because, | nean, how you |ook at vyour
sensitivity to uncertainties may depend upon how
you're going to use that in sone regul ation | ater on.

MR. TREGONING Well, again, we need to
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find the statistical confidence intervals, those
confidence intervals could be based on --

MR, ABRAMSON: |'mnot sure --

DR, WALLI S: Yes, but suppose the
regul ati on cones back that you have to be 99 percent
confi dent about --

MR. ABRAMSON: Onh, yes, that's true.

MR. TREGONING Right. That's right. W
just said 95th percentile. But once we devel op those
bounds, we can obviously determ ne any ---

DR WALLIS: You can nassage it?

MR. TREGONING Yes. Any percentile of
confi dence we want to apply can be determ ned.

MR. ABRAMSON: | woul d characterize what
we're going to do, what we're going to conme out with
we're goingtotry to be as, let's say, as honest and
t horough as we can be in summarizing the results of
this whole big elicitati on exercise. And so in other
words, we want to give -- | nean, this working group
and of course many ot her people in the NRC are going
to take these nunbers and use themas part of a nuch
| arger project. At |least we want to feel as confident
as we can that what we're giving themto start with a
reasonabl e, let's say, unbi ased expressi on of what we

got out of the panel of this whol e exercise.
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MR. TREGONI NG And as Lee nentioned,

we've done several of these sensitivity studies
al ready, so sone of these are conpl eted. Sone of them
are ongoing. Some of themare yet to be initiated.

So what do we have remaining --

DR. WALLIS: This is going to be a NUREG
t hi s whol e thing?

MR. TREGONING That's the plan. That's
t he pl an.

So what do we have remaining to do with
respect to the elicitation only, not with respect to
t he whol e risk-informed rul emaki ng exercise?

Well, the first thing we have to do is we
have to conpl ete the anal ysis, which we're close. |
think we're estimating another two to three weeks
before we're done with our initial analysis.

We have to finishour sensitivity studies.
We have to devel op statistical confidence intervals
and det erm ne our final frequency recommendati ons t hat
we'll use as the basis for noving forward wth
regul ati on.

Anot her inportant conponent that we have
to do is we've gotten feedback from our panelists
t hroughout the entire process, which | will say has

been generally good. | think at every stage | think
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we have good buy-in from the panelists thensel ves,
whichis inportant. If we didn't have buy-in fromthe
panelists, we'd certainly question the integrity of
theresults. And we've providedtheseinitial results
to them but we al so have to present the results, the

final results in the sensitivity studies back to the

panel .

And we'll be doing that -- in fact,
they' Il get sone information w thinthe next coupl e of
days that will show what the final initial set of

results are. But the main thing we're going to use

for feedback i s once we're finished withthe sensitive

studies, we'll conpl ete our draft NUREGon t he process
and we'll actually submt that to the panel nenbers
for sonme initial feedback, as well as internal

conments before we nove too far down the process of
getting that NUREG published.

Once we have the NUREG available for
public consunption, we're going to solicit feedback
from obviously, all interested parties andthat woul d
ACRS, stakeholders and the public at large. So we
really are expecting to get quite a bit of feedback on
this NUREG when it's out.

And then the final part of the process is

some i ndependent peer review. W' re planning very
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shortly to initiate a peer review process of these
esti mat es.

The peer reviewthat we're pl anningis not
going to focus on the input that we got from the
experts. We don't want to re-derive that. But we do
want to review the process to questions that we used
in the analysis to nake sure that they are -- that
t hey were suitable and not biased in anyway and t hat
the analysis and the process that we followed have
been ri gorous.

DR. KRESS: Suppose the peer reviewers
say, hey, you shouldn't have ought done that? You
aren't going to go back and redo it, are you?

MR TREGONING It'salittle prematureto
say. |If they had significant issues with sonething
that we did in the process, then potentially we would
have to.

DR. KRESS: | think you're putting the
cart before the horse. | would have done that peer
revi ewon the process and t he questions first and t hen
worried about -- but after the fact, | don't know --

MR. TREGONING W couldn't do it first
because a |l ot of the structure involved in --

DR KRESS: Yes, | understand that.

MR. TREGONI NG W tal ked about doing it
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in parallel with. And there would have been sone
possi bl e benefits to that. | agree with that. But
that's -- that's just not how we choose to do it.

DR KRESS: Yes, it'salittle hard for ne
to believe you'll go back and redo the expert
elicitati on based on a peer review.

MR. TREGONI NG There is precedent for
t hat .

DR. KRESS: | guess you could, yes.

DR. WALLIS: All your experts are sonmehow
tied up with the nucl ear business it seens to ne? It
woul d be good to have a peer review that brought in
sone outsiders who were honest and experts in
sonmet hing el se that was related to this but who could
not be cited as being all part of the nuclear club.

MR. TREGONI NG Right. And | think our
i dea was we real ly want ed peopl e that were experts in
elicitation and m nding --

DR. WALLIS: Right. R ght. Right.

MR. TREGONI NG What community they comne
from we hadn't necessarily consi dered.

MR.  ABRANMSON: But there are certainly
some who are not, let's say, identified with the
nucl ear industry, although they may very well have

done sone work at one tinme or another, but not

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

326

identified with the nucl ear industry.

MR. TREGONING Right. But you're right,
that's an i nportant consideration. W haven't gotten
far enough down this peer review process to really
know what structure it's going to take, other than a
couple of these principles that we want to try to
foll ow. But this is something that we hope to
initiate inthe spring. And | think when we cone back
totalk to you about the NUREG we'll have sone nore
information at that tine about the peer review
process. And certainly if you' d like to weigh in
before that, we'd certainly welcone it.

Summary. So just quickly, 1'Il just be
pretty quick here. W've covered nost of this.

We used formal elicitation to estimate
generi c BWR and PWR LOCA frequenci es as a function of
both flow rate and operating time considering both
pi pi ng and nonpi pi ng contri buti ons.

We devel oped quantitative estimtes --

DR WALLI S: | think it's not really a
function of flowrate. Really it's afunction of hole
Si ze.

MR. TREGONI NG COkay. Break size, which
we correl ated back to flow rate.

DR. WALLIS: Well, isn't that really what
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t he experts considered?

MR, TREGONI NG  Yes.

DR. WALLIS: They didn't sort of do their
t hermal hydraulic cal cul ati ons.

MR. TREGONING Right, we correlated it
back to flow rate.

DR WALLI S: An gallons per mnute of
steamis a very strange neasure, as |'ve said before.

MR, TREGONI NG  Yes.

DR. KRESS: Wll, you have to have a
speci al bucket --

MR, TREGONI NG You'll get no argunent
fromme on that. Although, | will say the way it
evol ved, we defined as a group the LOCA categories
based on flowrate. That's howthey were defined. And
then we did the correlation for the pipe size |later.
So we did the initial definition based on flow rate.
And we got sone input from Westinghouse on that
because t hey said, you know, when you parse the | arge
break, you know, look at this partitioning because
t hat will determine the different mtigated
capabilities that need to be brought to bear.

So we actually did initially partition
with respect to flow rate. Then once we got the

correlations, all the estimtes were based on those
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break sizes. There's no argunent there.

DR. KRESS: The trouble with break size,
a peak is a given size in a BW wll give you a
different flowrate than a given break size in a PWR
| like flow rate better, frankly.

MR. TREGONI NG Not only break size, but
break | ocation and all those things will reflect your
flow rate, there's no doubt.

One of the things that | think are nice
about these is if you devel op themversus pi pe break,
if you can make an argunent that you' ve got a better
correlation for a break in a certain system and
| ocation that's applicable there. So, for instance,
this m ght consider that as a smal|l break LOCA when in
reality maybe it's a medium break or the other way.
Maybe it's not even a smal | LOCA.

| think you have the opportunity to make
t hose sort of evaluations given these nunbers.

| think that's why what we did will have
maybe sone nore use downstream as people continue to
estimate and | ook at the effects that these breaks may
have on plant system response.

We devel oped quantitative estimtes for
these base cases that we used as anchoring the

elicitation responses.
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W asked the panelists not only for
guantitative estimates, but we wanted t o support it by
qualitative rationale. And as a group we determ ned
t hese inportant contributing factors. And what are
they? Well, they're piping and nonpi pi ng systens,
degradati on mechani sns, things which govern LOCA
frequencies. And then we asked t he experts to provide
the relationship between these factors and the base
case. So that's where they earn their noney.

Internms of theresults, we got rel atively
good agreenent about the inportant contributing
factors within the community of panelists. So there
was fairly good consensus on what things were
i mportant. There was, obvi ousl y, much nore
di sagr eenment uncertainty and variability in
quantifying the frequencies associated with those
various issues. And that will certainly be the
chal | enge that people face.

At the end of the day we got results,
agai n, maybe serendi pitiously, but they ended up t hat
t hey were generally conparable to sone of the earlier
estimates that we got not only in 5750 but they
weren't too far fromthe pilot elicitation estimates
t hat we got.

And that was all | had. |[If there's any
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further questions?

DR WALLIS: How |l ong does it take before
the NUREGis actually finished and out there and can
be used?

DR. SIEBER As | ong as you want it to be.

MR, TREGONI NG ["1l tell you that the
schedul e that we have now, we're | ooking to finish up
our sensitivity analyses by the end of April. And
we're | ooking to have the draft NUREG conpl eted by
about end of any tinme frame. And the only thing at
t hat point that we'll -- and then we'll have a public
-- 1"l say aninternal comrent period w thinjust our
wor ki ng group and then al so the paneli sts.

DR WALLIS: And a peer is going on then--

MR. TREGONI NG The peer review will be
goi ng on sinmultaneously. But | think the planis end
of June tinme frane we'll have sonething that will be
ready for consideration by this panel. That's the
hope. Assumi ng we can get buy-in fromthe experts.
That's the unknown at this point. You know, if the
NUREG is so contentious that | have a nunber of
experts that just won't buy off onit, then I've got
a decision to nake. W' ve got a decision to make
whet her we nove ahead with it or not. So that's ny

bi g unknown at this point.
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| don't think that that's going to be an
i ssue, but | don't want to --

DR SI EBER But that's an inportant piece
of information --

MR. TREGONING Yes. O course.

DR SIEBER -- should it come out.

MR. TREGONING And if it does cone out,
then I think what we would have to do, we'd try to
encapsul ate that in the NUREG sonmehow.

DR SI EBER  Yes.

MR ABRAMSON. | think also the theory
here, too, | nmean you know we certainly would want to
t ake account of -- consider any feedback we're going
to get from the peer review | f they have sone
problems with it, then we may have to --

MR. TREGONING Right. But | think we
want to make the NUREG avail able, at |east a draft
NUREG avail able for consunption before that peer
review process is conpleted. That would be ny
opi nion. Because the peer reviewis going to take a
little bit of time. And we want to get these results
docunent ed and out to people |ike the ACRS, and maybe
even in advance of that.

And i f the peer reviewcones back andit's

particularly detrinental to the effort, then --
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CHAI RMAN  SHACK: Vell, | had the

i npression that you were going that you were going to
issue a draft new reg for public comment and,
presumably then the draft, the final new reg would
incorporate both the peer review and any public
conment that you got. |s that the process you have in
m nd?

MR. TREGONI NG Essentially, yes.

DR. KRESS: What's the purpose of public
conments on sonmething like this? | just don't seeit.
| mean, | can see the value of a peer review But,
you know, you have public comments on particul ar rul es
when you get around to making the rule, which would
incorporate this stuff. | don't see -- you know, |
don't see the value added of going out for public
conment for a NUREG |ike this.

DR SIEBER: Well, part of the public are
t he vendors and the licensees. And that's where the
comments will probably come from

MR. SNODDERLY: And if they don't buy-in
to these frequencies, they may not be as willing to
participate in the --

MR, TREGONI NG But there's al so precedent
withinthe NRC. | think it's the package performance

study and things |ike that which have potentially
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sensitive issues that have followed a sim|lar path.
And | think that this is of the same |evel of
inportance that | think that's going to be a
prerequisite.

DR. S| EBER: Let ne ask a real quick
question that's, perhaps, frivolous. But if you were
to task the category flowrates in terns of mass fl ow
rate instead of volunetric flow rate, would that
really distort things? You know, because the nass
flow rate is froma thermal hydraulic sense and a
mtigating system performance --

MR. TREGONI NG Yes, did you want to say
somet hi ng?

CHAI RVAN SHACK: Yes, | nean it is a mass
flowrate. You just kind of themput in a funny unit.

DR. SIEBER. Well --

MR TREGONING It's calcul ated as a nass
flowrate. It's convertedto a volunetric flowrate.

DR. SIEBER: Yes. So you coul d actually go
back the other way and not hurt anyt hi ng.

MR. TREGONING Wl l, again, and one of
the things | like -- one of the things |I |ike about
our results is the results aren't a function of that
correlation. |If you don't like the correlation, you

can run your own calculations to determne -- and
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again, | don't have to tell you folks, but it's
sinmplified, it's usually not applicable. I nmean, we
know that especially for |arge breaks we have an
evolution of flow rate through the break size as a
function of pressure and everything else. So these
things aren't constant by any stretch of the
i magi nati on.

So, you know, it was just sonething hat we
didto give us alink between the definition of a LOCA
size and the pipe size.

DR. SIEBER Right.

MR. TREGONI NG And t hat' s son®et hi ng t hat,
you know, that | think inthe future if people want to
eval uate the acceptability of that, they' |l be easily
abl e to do.

The one thing that | found actually
troubling, and we talked alittle bit about this, when
| | ooked back historically andtriedto findthe basis
for the correlations that we had been using since
really, about the time the NUREG 1150, very scant
basis at all. And especially for the Ps. At |east
the BWRs | was able to find sone docunented results.
But they were really based on GE neode studi es where
for certain plant types they postulated breaks in

certain locations and assunmed certain mtigating
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systens were applicable. Ran the best estimte codes
of the tinme and nmade a prediction as to what the fl ow
rate woul d be. And then did a nunber of these things
and essentially picked a correlation based on that.

So it's -- you know, | would argue that
what was done in the past was no better than this in
terms of correlations, and nmybe even weaker
technically. Especially given the evolution of the
codes over the last 20 years.

DR VWALLIS: Well, | think the idea is
t hough i f you cover all sizes fromsnallest up to the
doubl e ended break, that sort of the uncertainty in
t he codes gets washed out except perhaps at the very
hi ghest end.

MR TREGONING Right. Right. No. |'m
only talking about the codes with respect to the
correlations to break size.

DR. WALLIS: Yes. | know what you nean.
| mean, usually we say that -- you know, no one has
actual Iy broken up pi pe under these circunstances and
nmeasured flowout of it. Soit's all based on ideal --

MR. TREGONING Not in a plant, anyway.
Not in an actual plant. Try to do it on scaled
experinments and things |ike that.

DR. WALLIS: But even then they tend to
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just take a straight pipe with an orifice at the end
at sonet hi ng.

MR. TREGONI NG  Yes. Yes.

DR. WALLIS: They don't get a real break
in a real pipe.

MR. TREGONING  Exactly right. So we
realize that we're on shaky ground wi th whatever we
try to develop here. That's why we tried to keep
sinplistic for this analysis. Stay sinplistic.

MR. SNODDERLY: Bill, I just want to take
an opportunity to thank Rob and Lee. They've both
been out standing in their support of this Commttee on
this issue, in keeping nme up to speed and getting ne
the information that | needed to try to bring this
neeting together. So | just wanted to thank them

CHAI RVAN SHACK: If there are no further
guestions for Rob and Lee, then | think we can thank
them |t was a superb presentation | thought. And,
actual Iy, you knowal | things considered, pretty cl ose
to on schedul e.

DR SIEBER It depends on the schedul e
you' re on.

CHAI RVAN SHACK: At this point, you know,
al though M. Kelly this norning saidthat staff wasn't

expecting a letter, | think at least we want to
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consider a letter, you know, wth sone of our
positions on sone of the technical and policy issues
and per haps what we know about the elicitation process
if we want to conment on that.

So, at this point I'd just like to go
around the table to see if people, you know, have
i ssue they think we ought to be addressinginaletter
or, you know, opi ni ons on where 5046 i s goi ng, sone of
the technical and policy issues that we heard about
t hi s nor ni ng.

VR,  SNODDERLY: And one other thing,
t hough, we shoul d consi der is we have a 2 hours and 15
m nute schedule for April 15th to brief the full
Conmittee. So if we could give Rob and Eil een some
i dea of what we want themto present. And also if we
think it mght be a good idea -- well, we'll
definitely invite NEI to say somet hing, but we need to
figure out what we want to tell the full Conmttee in
that 2 hours and 15 m nutes.

DR. Sl EBER Vell, | guess |I'm not
prepared to address the latter point that you made.
But as far as would we send a letter at this point,
personally don't have any issues with what's been
presented today. You know, | have some concerns that

are broader in scope, but until we discuss those and
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exam ne t hose i ssues t horoughl y, you know, I woul d not
want to comment on it.

So, | think what was done to get to this
point in the expert elicitation was done very well.
And | think the results are reasonable, and | |oo0ok
forward to readi ng the NUREG and any conments com ng
out of the peer review

CHAI RVAN SHACK: The coments on the
br oader issues, for exanple, of narrow scope versus
broad scope application or, you know, this question
about what kind of mtigation should be kept in m nd
for beyond design basis?

DR. SIEBER  Wen we | ook at risk-based
rel axation of requirements, | would prefer that the
hardware part of the plant stay the sane and neet the
sane criteria as the original Appendi x Kwhi ch had t he
assunpti on of the doubl e ended guill otine break. Now,
when you change things |ike diesel start tines or
al l owed outage tinmes and so forth, | think that is
within the realm of being reasonable. But if you
carve out a class of accidents that youcan't mtigate
because you decide, well, you know, ny high head
safety injection punps really don't punp very good
anynore and so you can't really deal with a double

ended break, | would prefer the licensee fixed his
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punps rather than allow or take up margin that way.

And so | would look for the softer the
i ssues, the reversible issues to be able to give sone
rel axation on

The other thing that concerns nme is
mai ntai ning the independence of barriers. For
exanpl e, even though you say that the nobst |ikely
break size is smaller than the doubl e ended break of
the large pipe, the containment should still in ny
opi ni on be capable of taking the full pressure that
you would have with a double ended break, the
envi ronnental envel ope should be the sanme, the zone
i npl ements for debris generation should be the sane.
And t hose are not areas where you woul d, i n ny opi ni on
where | would feel confortable in granting relief or
sayi ng, for exanple, | don't need to nodify ny screens
because | " mnot going to blowall that stuff around in
cont ai nnent because |'mgoing to have little breaks
i nstead of big ones.

And so that's sort of ny feeling on where
50. 46 ought to go. There ought to be sone separation
and independence between the characteristics, the
desi gn and engi neering characteristics of the barriers
so that we don't nake a decision in mtigation space

t hat degrades defense-in-depth as we go through.
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O course, I'mwillingtolisten to other
peopl e's argunents in that area, but that woul d be ny
feeling, if | had to express it right now And since
you asked ne, | guess | have to express it.

MR. SNODDERLY: Jack, as far as the latter
guestion that we asked, do you think we just discuss
t he 04-0037 SECY at the April 15th neeting or should
we discuss both that SECY and the LOCA frequency
di stribution work?

DR. S| EBER: Wll, | think the npst
i mportant product right now that's reaching a
culmnation is the LOCA frequency distribution. To
me, | think that's the itemof nobst interest.

On the other hand, we aren't done yet.
You know, the NUREG has to be published, there's
addi tional statistical work that you want to do. And
so I'mnot sure that that's appropriate.

DR. BONACA: Well, on May 1st, or the My
nmeeting we have a neeting with the Comm ssion. W are
on the agenda. | woul d expect that they woul d want to
have our views on policy i ssues. Because, | nmean, on
this issue at the level of the Conmm ssioners we can
comment as to the quality of the work and the val ue
that we attribute to that. And | think that woul d be

probably just part of what they expect to hear from
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us. So I think we should be prepared to discuss the
ot her issues, too. Don't you think so?

CHAI RVAN SHACK:  Yes. But | do think we
probably al so want to have -- | think we do want to
have both present at the Committee neeting.

MR, SNODDERLY: Yes, | agree.

DR. BONACA: | agree.

DR, KRESS: But in ternms of relative
times.

MR. SNODDERLY: That's what |I'mtrying to
get out.

DR. KRESS: You want to put a |lot nore on
the NUREG -- what's the nunber agai n?

MR, SNODDERLY:  SECY- 04-0037.

DR KRESS: Yes. Because | think there
wll be a lot nore contentions and a lot nore
probl ens.

| don't think the Cormittee will have any
particular problens with this.

MR. SNODDERLY: | agree with that.

CHAI RVAN SHACK: | think this afternoon's
presentation could be just summarized as to the
results, a couple of those key slides that we saw. |
t hi nk the net hodol ogy and the --

DR. KRESS: Yes, and the Committee's
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al ready heard alot leadinguptothis, |ike Rob says.
So they're very famliar with what is going on.

MR. TREGONI NG  Sort of pick ten slides
out of here, maybe even that's too many.

DR. KRESS. Yes. Maybe.

DR. SIEBER. Have sone backups.

DR. BONACA: | woul d al nost say, you know,
hal f an hour for this and two hours for the other.

DR. KRESS: That would be ny guess as
reasonabl e.

DR BONACA: As the breakdown, | would
say. Because that's really where the hard spots are.
And that's where we, hopefully, can influence.

MR. TREGONING |'msorry. You said a hal f
hour or an hour for this?

DR. BONACA: A half hour.

MR, TREGONI NG  Ckay.

DR. BONACA: It seens very short. But the
issues that we discussed that we discussed this
norning are going to be contentious and | think
there's going to be a | ot of questions.

MR. TREGONING Right. | just wanted to
make sure so | can prepare towardit. And | think ten
slides will be too nmuch. But, okay.

CHAl RMAN SHACK: Well, that's 2 ninutes
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per slide.

DR.  BONACA: What a sign of success
That's a sign of success, | believe. | nmean, in part,
| don't think there will be any arguing about.
Anyway - -

CHAI RVAN  SHACK: But no nore than ten
slides | guess is the answer. You've been known to
cone in with packages, Rob

MR, TREGONI NG | don't want to get --
it's probably not an unfounded --

DR. SIEBER: It shoul d be greater than one
and | ess than ten.

MR TREGONING | will be careful.

DR. KRESS:. Very good.

CHAI RMAN SHACK:  Peter?

DR.  FORD: As far as letter, we just
di scuss that.

As far as the LOCA frequency, | thinkit's
great work, as we have all conme to that concl usion
Qovi ously, there's debate on sonme specifics. |'ll
send a note to you on four specifics.

One is a question of uncertainties, the
physi cal aspects of the uncertainties.

A question of calibration of the

predi ctions agai nst historical evidence.
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The third itemis that I would reconmend
that we do sone plant specific calculations, for
i nstance, water chem stry for BWRs and tenperature,
things for the PARs. The reason why | say it is, is
t hat gives the business driver for the licensees to
use this methodol ogy.

The final one is that | still think we
shoul d be concentrating on the upper end, the 95 pl us
aspects because we're a bit concerned about the first
incidence is going to kill us, not the nean.

But 1'Il send a note separat e expandi ng on
those ideas. That's it.

DR LEITCH | wouldliketodifferentiate
between this norning's presentation and this
afternoon's presentation pretty clearly.

| think this afternoon's presentation is
an excellent piece of technical work. You know, |
think it's as good as can be. | think it's been
acconpl i shed very professionally. W're dealingwth
great unknowns, great uncertainties here, but | don't
know a better way to go about it. I think it's been
done very wel .

And as, as |'ve already said, | think the
next full presentation to the full comittee | think

this can be greatly condensed just to showthe results
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and not get into too nmuch of the nethodol ogy. | think
some of the insights, a couple of those slides on
i nsights mght be inportant and the basic results |
think is about all we need.

| think by far the bigger issue, though
comes in the discussion we heard this norning
concerning the revision to 50.46. And | would say
that | have a great deal of problems with that. First
of all the applicationof this afternoon's concl usions
to 50.46. But | also have a problemw th this whole
concept of narrow versus broad application

| think on one hand |I'm very nuch
concerned that the broad applicationis too nmuch of a
rel axation and the narrow may not give sufficient
benefit for theutility towant to invest the tine and
noney in the PRA that would be required. So |
basi cally don't know howthat's going to work. And |
have a great deal of concerns about it.

Sonme of the other concerns are the -- |
don't have a clear understanding in ny mnd at the
nonent as to if we do revise the maxi num break size,
just what are those systens going to |ook |like that
are designed to mtigate between the maxi num break
size and the DBA or the double ended break of the

| argest pipe. Al the hardware still in place?
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DR SIEBER  Maybe.

DR LEITCH: But maybe. And how woul d
t hat hardware be mai ntai ned? Wuld it still beinthe
tech specs? Wuld there still be surveillance tests
required for that? Still be quality assurance of the
environnental qualification? | just don't know the
answer to those questions. | don't know what's being
proposed. But | think we do need to hear the answer
t hose, because all those things have an inpact on the
reliability of that equi pment. | nmean, it's one thing
have a core spray punp sitting there, but if you never
test it, if you don't check the logic and so forth,
how do you knowthat it's going to work when you need
it? By the same token, if you continuetestingit, in
what way is that different than what we have today?

So | just don't have a cl ear under st andi ng
of what's being proposed. In fact, | guess that's the
essence of the discussion here, is we're | ooking for
policy direction as to what is being proposed.

| al so have a concern about terrorismand
security in this that |1've expressed before as it
rel ates to public confidence. | really have a concern
about whether this is the time that we should be
novi ng to redefine break sizes. | think some of these

potential for terrorist attack, although we don't know
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what those potentials are and can't quantify them
think they are probably higher than sone of these
break nunber probabilities that we've seen here. Not
only external terrorist attack, but the concept of a
di sgrunt| ed enpl oyee ei t her because of | abor rel ati ons
situation or perhaps even an internal terrorist |
t hi nk can do significant damage.

So I'"'m just really -- this afternoon;
that's fine, that's good, | understand that. But |I'm
really concerned about what | heard this norning or
maybe nore inportantly, what | didn't hear. | nean,
there's the uncertainties that are still onthe table,
| think are big concerns.

CHAl RVAN SHACK: Well, of course, those
are policy issues that do have to be addressed. And
we sort of could take a position on just how some of
t hese coul d go.

DR. LEITCH Yes. Yes. And | think we
could -- you know, if we wanted to frame a letter, we
coul d devel op some thoughts about just what are the
| evel of readiness, soto speak, of these systens that
mtigate the delta between the new LOCA and the
current LOCA.

DR. BONACA: Yes. | share sonme of the

Vi ews.
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First of all, on the issue of the
devel opnent of LOCA frequency, | think is a very good
effort. But | expressed before the concern | have
with the really human factor, as they were, and I
think that's really the issue.

To the point where | would say that | see
this estimtion as very val uabl e and useabl e, but ny
| evel of wuncertainty about those is mnuch higher
because of sone considerations |ike human factor
sabotage or terrorists or things |like that have not
been taken into consideration. And yet when | go to
develop a regulatory basis, | have to take into
considerationinny mndthese are the factors in sone
way.

And so in a way that pushes nme is to what
is a narrow rule rather than a broad rule. And now
" mtal king about this norning's presentation. You
know, in a narrow rule | would see rel axations that
are favorable to the |icensees, for exanple in diesel
start tines and other -- many of those things which
are really a pain to the licensees right now, but
they' re not used to then get power upgrades and so on
and so forth, and so therefore to -- so | would view
a narrow rule in that sense, and |I think that's the

way it was presented this norning.
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Now, whi chever way we go, nharrow versus
broad rule, | do believe that there had to be
mtigated capability for beyond design basis LOCA.
They shoul d be retained at sone |l evel. | nmean, there
had to be sone assurance that you have no | ow vessel
failure, no containnent challenges that will cause
nore likely large releases, early releases. And |
think one way to address it is to focus on the
criteria Reg. Guide 1.174.

What | nean by that is that if | could
show that | nake changes there, whatever changes |
make, that will increase risk by a very small amount,
t hat assures ne that al so the scenari os beyond desi gn
basi s which are nodel ed i n t he PRA are contained to no
risk. So that would be one way, it seens to ne, that
| could verify. Soin that sense that woul d be for an
applicationthat still expects avery small increasing
risk.

| nmean, | don't think that the burden
reduction should be interpreted as you're taking in
the margin you got and you can do whatever you want
with that. It seens to ne that burden reducti on nmeans
you' re reduci ng t he burden, but you're still contai ned
toasmall increasingrisk, because that's really what

we | icense there. That's where we are today with the
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ri sk appreciation for these power plants. And | think
that's the basel i ne where we should stay. And that's
ny view.

On the reversibility issue, | think that
the reversibility i ssue shoul d not be subjected to --
anal ysi s. | think that this is alnost like an
agreement that the staff develops into a contract, |
mean into the regulation whereby in fact if these
estimations are used and then there are changes that
are agreed to -- | nean, are coming in, that showthat
t he change was not appropriate, there shoul dn't now be
a burden on the staff to denonstrate robust --
anal ysis that the reversal can be done. It doesn't
make sense to me there shoul d be one.

| think we should establish criteria for
what it neans that you would reverse. You know, you
reverse by what? Sone i nsi ghts and t hen naybe you can
translate it into nedians or neans or, you know,
percentil es.

On the best estimate eval uation net hods,
| really don't have a judgnent. It seens to nme nore of
a concern of the staff with the fact that right now
there are small break LOCA nodels that do not allow
you best estimates, and that woul d be a burden on t he

licensees. But | -- | think still if you go a risk-
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informed way, | nean, also depending how much you
relay on that, you would want to have best estimate
met hods even for LOCA, even for small break LOCA. And
t hen may not have to have an Appendi x K pedi gree. But
sonething that certainly supports best estimate for
LOCAs -- for PRAs.

| think applicationto future plantsit's
alittle bit far in the future it seenms to me now. |
t hi nk we have to resolve this issue for the existing
plants. That will give us sone insight on where we
go. But | don't have an idea about that.

And finally, on defense-in-depth, again,
| nmean if you contain the risk increases through
criteria such as the one on Reg. Guide 1.174 and you
say that they're going to be very small, that should
resol ve some of the concern about defense-in-depth.
It doesn't resolve still the concern with the proper
bal ance bet ween preventi on and mtigation, mybe. And
SO -- but sone of those criteria, prevention and
mtigation, human factors and common cause has to be
dealt with. | mean, those are issues that are
inmportant. And | think that maybe there have to be
some specific consideration on how the defense-in-
depth is applied there.

That's pretty nmuch ny thoughts.
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CHAI RVAN SHACK: Suppose we pick the ten

to the mnus six frequency cut off.

DR. BONACA: Yes.

CHAI RVAN SHACK: By definition, you know,
the risk associated with ten to the mnus eight
accidents would then be small, would you want a
mtigative capability for those tento the m nus ei ght
accidents or you'rewillingtolivewth the fact that
the risk is small and you don't need a mitigative
capability?

DR. BONACA: That's a good question.
There is a certain point where you have a cut off
point. And | think the one on the main issue is what
uncertainty | have on those results.

CHAI RVAN SHACK:  Ckay.

DR KRESS: Wth respect to this
afternoon's presentation, | agree with nost of the
conments. There was not nuch to conpl ain about. It's

a very good presentation. And | don't know howit's
needed information --

MR.  TREGONI NG We could work on
somet hi ng.

DR. KRESS: Yes. | don't know how el se you
could get this information.

| do think there's an i ssue about how you
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glomerate the results to get a final single
distribution. And | reiterate my comments that they
ought to check what they did in NUREG 1150 there.

And | have some doubts about the val ue of
peer reviewin here, but it looks like it's one of the
t hi ngs you do.

What | would do with the results of peer
review is not go back and redo the elicitation. |
would try to figure out howto adjust the results of
the elicitation | have based on the peer review
conments. But that's just a conment.

Wth respect to this norning's stuff,
that's where | think the neat of the thing is. I
bel i eve we have such diverse views and sort of a
conundrumas a result of the fact that we have never
articulated a good connection between design basis
base and ri sk base. And that articul ati on needs to be
done.

The question is how do you choose design
basi s base and why. Well, the philosophy is really
that you |l ook at all the types of accidents you have
and you try to include those types. And you do it in
a conservative way withthingslikethe singlefailure
criteria and how you cal cul ate and what you have to

nmeet in terns of acceptance criteria. And you hope
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then that this renders the plant in a state of
acceptabl e risk, acceptable uncertainty, acceptable
bal ance; all those things that you're really after

W' ve never articulated that, and what
we're now in the process of doing has said we have a
desi gn basis space for the plants that exist. W're
tal ki ng about changing that. But what we're really
after is controlling the risk, <controlling the
uncertainty, controlling the balance to acceptable
| evel s. There again, we've never articul ated what
t hose acceptable levels is. Wuat's a quantitative
acceptabl e | evel of defense-in-depth?

| recall aletter that ACRS wote about 7
or 8 years ago saying these things need to be
quantified, they need to be articul ated better, they
need to be applied on a plant specific basis. W got
kicked in the teeth and shot down | don't know how
many tinmes for that.

| still think those are absolutely
necessary things to make this change. They have to be
articul ated sonewhere, and they're not. They are in
a sort of an ad hoc manner now in Reg. Cuide 1.174.

Soif | were doingthis, I would grab hold
of 1.174 with both arnms and | would pull it intothis

thing and say this is the thing that's going to
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control how!l deal with this issue, becauseit's going
to limt risk increases to acceptable errors, it's
going to track themin a accunul ative basis, it's got
al ready bal ance between LERF and CDF. It's got init
the things we need to control this.

So | would certainly never throw 1.174
out. | would grab onto it with both hands.

DR. BONACA: And deal with design basis --

DR KRESS: That's right. And wth
respect to the question of mamintaining mtigated
capability, | think if we're going to go risk-
i nforned, we ought to go risk-inforned.

CHAI RMAN SHACK: There's only one ki nd of
risk?

DR KRESS: That's right. Well, there's
bal ance and def ense-i n-depth and t hose t hi ngs have to
be properly accounted for. But let's go risk-
informed. And otherw se you're using this kind of
stuff to decide on what stays and what doesn't.

Wth respect to the terror issue, once
again | say keep that separate. Let them deal with
t hat sone ot her way.

And with respect to the new plants, |
think I would just say okay, we'll relegate that to

t he new framewor k for technol ogy neutral and | et that
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take care of it for us, maybe. | don't know.

CHAI RVAN SHACK: Do you have any t houghts
on cunul ative risk and how nuch it can accunul ate?

DR KRESS: Yes, let Reg. Guide 1.174 do
it for you.

CHAl RVAN SHACK: Ckay. That works.

DR KRESS: | was | ooking to see if | had
any ot her notes. Ah, that ought to be enough for now.

DR BONACA: Reversibilityis aninportant
i ssue.

DR. KRESS: Well, | think reversibility
shoul dn't be an issue at all. | think if you do the
Reg. Guide. 1.174 you will have limted risk due to
the change cumnul ative. And if once sonme new
i nformati on cones about that says you' ve gone beyond
an acceptable risk, then the back fit rule will be
there for you and you can say, okay, put sonething
back in there to fix this. And it'll pass the back
fit rule. If it's still an acceptable risk, it won't
pass the back fit rule and you can't do it.

CHAI RMVAN SHACK: | think it'll be nore
i ke the pressure vessel; that you will then have an
agi ng managenent program that will maintain a LOCA
frequency to --

DR. KRESS: You may have that, yes.
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CHAl RMAN SHACK: -- to a certain |evel.

DR. KRESS: Yes. And | think the business
of CDF and LERF wll take care of mnmtigation
capability for both the containnment and the core for
you properly. So, you know, that's my opinion right
NOW.

CHAI RVAN SHACK: Vi c?

DR. RANSOM Well, | think theelicitation
work, it's certainly a good start and |i ke a pi ece of
the puzzle which is the break sizes -- or the
probability of the break is a function of size.

The thing that puzzles ne in 50.46 is the
benefits are not clear. |'mnot seeing what i s com ng
out of this. Maybe |I haven't been around | ong enough
t o under stand conpl etely why el i mi nate the | arge break
LOCAs fromt he desi gn basis accident. | guess |'d |like
to hear a little nore what are we gai ning by doing
t hat .

It's not cl ear what the safety
inmplications are if you do this and what it neans in
ternms of defense-in-depth, which is sort of a vague
t erm anyway.

And in ternms of risk informng the
net hods, | believer the uncertainty of consequences

predi cted by systemsimnulation are still one of the
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bi ggest uncertainties in this whole puzzle. And the
best estimate nethods are quoted wthout really
guantifying what that is. | don't know that anybody
has really -- |1 think the nethods exist for
establishing that, but we've not established that.

And that's still, | think, a strong piece
of the puzzle and there needs to be nore effort in
that. And not only that, the NRC seens to have backed
off in the past 20 or 30 years of being able to
provi de a nmeasure of what is best estimte. And the
words |'mhearing, thisis noreuptothe licenseeto
prove or provide what that is. And | think we've
heard of statistical nmethods recently that coul d be
used to quantify these terns.

| personally believe that a better
approach is to treat to the break size as a
statistical variable, like we heard in the S RELAPS
presentation fromFramatone where the probability of
this break is sinply incorporate into the other
sources of uncertainty that exist in predicting the
consequences of an event. And to ne that seens |like
a stronger way of doingthis, andit's consistent with
risk informng conpletely.

| guess as a last thought, is what

happened ALARA. You know, a | ot of this defense-in-
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depth i n ALRA wer e phil osophi es that you di d what ever
was reasonably achievable in ternms of reducing risk
and throwing out a part of the history of this is
sonmewhat disturbing to me because | don't really know
what |' m gai ning by doing that.

CHAI RMAN SHACK:  Grahan?

DR WALLIS: Well, the expert elicitation
work | think is very good. It's near conpletion. |
don't think we need to say nmuch nore than that.

The big picture is very interesting. |
think the staff did a very good job this norning of
descri bing the issues and things that needed to be
consi dered and i n sone ways i ndi cati ng how t hey m ght
be treated. But this agency's going to have to, |
t hi nk, reexam ne sone fundanent al s of howit regul at es
and why it regulates. | don't understand howyou take
somet hi ng out of a design basis accident and yet you
sort of require mtigation as if you were in the
desi gn basi s. That's a sort of nysterious thing
there. That's why | think that they are, the agency
has to exam ne why do we have design basis accidents
and what are we trying to achieve and is mtigation
and risk the only neasure of what we're trying to
achi eve. If it is, then let's wuse it.

But, you know, |I'msort of waiting for the
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agency to deci de because |I think an awful ot of this
is going to be at the policy level.

| think that the agency will have to be
nor e explicit about what def ense-i n-depth neans, as ny
coll eague Dr. Kress says. Gve nore specific
descriptions. Even dare to try to quantify it.

|"mnot sure that 1.174 is adequate.

DR. KRESS: No, that's the one part of
1.174 1'd say needs augnenti ng.

DR WALLIS: Right. It's too waffly. It
doesn't really say what is adequate defense-in-depth
and how you deci de.

In two specific areas or one specific

area, | do have this concern with human acti ons.
t hi nk del i berate or acci dent human acti ons coul d wel |
have far nore influence than these ten to the m nus
eight ten to the mnus 9th materi al events that we' ve
been di scussi ng.

That's the --

CHAI RMVAN SHACK: Al though to the extent
that the service related things include things like
human events --

DR. WALLIS: They can do that.

CHAI RVAN SHACK: -- you know, an obvi ously

t he odds of having included a human event on the ten
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to the mnus eight scale is about the sanme as a

mat erial event on the ten to the mnus eight scale --
DR WALLI S: But you never know what

humans are going to get up to. | would be very --

CHAI RVAN SHACK: No. |'s just saying that
experi ence base may not include all the human actions
t hat we have to be concerned about.

DR. WALLIS: And this whole society may
change in the ten years between now and the next tine
when you want to reevaluate all this.

| suspect that an awful lot of this is
going to be decided at the policy |evel. That
soneone's goi ng to nake some policy maybe not having
considered all these things that need to be
consi dered, how nmuch do we want to get involved in
t hat ?

| think some of the nainissues -- the big
i ssues that ny col | eagues have been t al ki ng about here
really represent policy. And sonetinmes the Comm ssion
hasn't been receptive to us getting involved in
pol i cy.

CHAl RVAN SHACK: That's a question, yes.

DR. WALLIS: Although I think this is one
of those things where as representatives of the

public, we my want to get involved. Again, |I'm
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waiting to see how that plays out.

DR KRESS: Interesting coment. You got
any? We want to hear your views. You can't get out
that easy as far as the Chairnan.

CHAI RVAN  SHACK: | have to wite the
letter. So you're going to get ny views.

DR KRESS: We'll get yours. Ckay.

DR. SIEBER: That's one of the advant ages
of bei ng chai r man.

DR BONACA: You know, policy or not, |
nmean set of issues that use of Reg. Guide 1.174 as a
gui dance solves a lot of these issues. You t hink
about beyond design basis, within design basis, we
change the envelop -- but the PRA fits both. There
are distinctions. So therefore, you know, it wll
address if you have a quality PRA and you have good - -

CHAI RMAN  SHACK: No. But |I'm nore
synpathetic to this notion of having a mtigated
capability for things beyond desi gn basi s as ny net hod
of quantifying of defense-in-depth. That's what |
nmean by quantifying defense-in-depth.

DR. KRESS: | think sonme of that ought to
be part of the defense-in-depth, and | agree with you.
How you do --

CHAI RVAN SHACK: - - what defense-in-depth
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nmeans, | think in this case that could well be what |
nmean by --

DR. KRESS: It could well nean that you,
regardl ess of the risk results, you have sone sort of
mtigating capability that's redundant and di verse and
has certain capabilities. | think that could be --

DR WALLIS: That's why the |arge break
LOCA is in here, in the design basis.

DR. KRESS:. What?

DR. WALLI S: For this very reason is
def ense-i n-dept h.

DR. BONACA: -- that it is nuch nore | ess
stringent than 2200 degree --

CHAI RVAN SHACK: Yes, | think there's a
great deal of difference between a mitigative
capability and a design basis accident.

DR. SIEBER. On the ot her hand, when you
choose a design basis it's unlikely for the accidents
that are |ikely that provides margi n and robust ness,
t he same as defense-in-depth. The problemis for the
| ast 45 years we have not sufficiently quantified what
kind of margin there is or ever said you got to have
this nuch margin, you know. And so we talk about it
and say that we have it, but nobody really knows what

they' re tal ki ng about.
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DR WALLIS: Well, isn't the ECCS there

simply for mtigation?

DR SI EBER  Yes.

DR. WALLIS: Andit's thereto maintain a
cool abl e geonetry and to prevent the acci dent getting
out of hand. That is mtigation, isn't it? So how do
you take --

CHAI RVAN SHACK: Yes, but it mtigates to
an extreme --

DR, WALLI S: Vell, the degree of
mtigation maybe. That's where you can start.

DR. KRESS: You have to recogni ze that we
don't mtigate all accidents anyway. W do have core
nelt accidents in PRA, they're the problem So we
don't mtigate all of them

DR. WALLIS: We mitigate the LOCA because
t here was a great fol derol about LOCA and heari ngs and
it went on for a couple of years.

DR. KRESS: There was a history behindit,
that's right.

DR. BONACA: -- had the best estimate done
after they were neeting Appendix Kto from you know,
i ke keeping tenperatures so |ow, especially BWRS,
that you have no damage at all, you know. So

therefore there's nomarginthereinthecriteriathat
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ri ght now - -

DR KRESS: Even the rules that we have
now where we tal k about ESSC havi ng sone redundancy
and some capability don't specify thereliability. So
you coul d have two systens that aren't very reliable
at all and have a bad ESSC. | nean, so you know, |
t hi nk sone of those things need to be specified better
interns of defense-in-depth if we're going to change
t he desi gn basi s space.

DR. LEl TCH: | think there's a good
exanple and a distinction between a system that's
operable and a system that's available. | nean,
operable is a tech spec word and in order for this
hypot heti cal core spray punp to be operable it has to
neet all those requirenents. Now, if you seismc
support out sonepl ace on the systemwhose pedigree is
qguestionabl e, the system s not operable.

DR. SIEBER. It's not operable.

DR LEITCH But is it available? Well,
sure it's available. | nean, it'll run. It'll run
just fine. But it's not operable and froma tech spec
sense you can't count it's operable. And it's al
those little kind of things that drive the power
pl ants crazy.

And | think there's roomfor rel axati on of
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sone of that stuff and still have this theoretical

punp avail abl e wi t hout having all those "i's" dotted

and "t's" crossed. But then the question is how far
one goes in that direction and still has a confi dence
that it still is avail able.

DR KRESS: Well, you know, in spite of
all the things we keep saying and keep assuring, |
t hi nk when we do this change, | personally think we're
going to increase risk and let's bite the bullet and
say that is the nature of risk informng sone of this
stuff. W're going to increase risk and reduce
burden. | think that's alnpst a given to ne. The
guestion is hownuchis arisk can go to be increased.
And | think 1.174 has already given those limts.

CHAI RVAN  SHACK: Yes. | don't think
changi ng our focus, you know, all of the things wll
not remai n equal . You know, we then i ntroduce changes
that will increase risk.

DR. KRESS: Right. That's ny opini on, yes.

CHAI RMAN SHACK: Does the staff have any
| ast comments they'd like to nake?

DR KRESS: Oh, is the staff here? |
m ght have been a little nore -- if | had known it.

MR. KELLY: This is Aenn Kelly fromthe

staff.
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If 1 gave you the i npression this norning
that it was not our intentionto followthe Reg. Guide
1.174 process, then I -- then if | gave you that
i mpression, then | made an error in how!l spoke about
it.

| think we tried to wite in the paper
that it's our intention to follow Reg. Cuide 1.174.
We think generally it does provide exactly the type of
process that we want to be using. And it probably
uses exactly the type of netrics that we want to be
| ooki ng at, and possibly as we've said, we've tal ked
a lot internally about the need to consider netrics
| eg contai nnent failure because we have sonme concerns
about how wel| that's covered if you're only | ooking
at core damage frequency.

DR. KRESS: | definitely would have that
as a nmetrics --

MR,  KELLY: And you brought up sone
interesting things for us to think about should -- you
know, if it's okay to nmake these changes inten to the
m nus five change and core danmage frequency for
licensing basis change, why isn't that okay for a
change in the regulations? And | think part of it
comes -- there are so many things that are inner

rel ated and changes in the |large LOCA design basis
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makes such a fundanental change in so many areas of
the plant. This whole issue is so unbounded at this
poi nt that we were not easily prepared to say that a
ten to the mnus five increase was okay. Because
nunber one, it wasn't clear that |I could cone in this
week for a ten to the mnus five increase --

DR. KRESS: And come in next nmonth with
the ten to the mnus five.

MR KELLY: But there's really nothing

even in Reg. Guide 1.147 that limts you ten to the

mnus to four. | nean, potentially you could just --
all it says is, you know, you're going to get extra
attention. Well, maybe that means that you're not--

DR. KRESS: Well, we asked Gary Hol i hand
that one time. And he saidif yougot it ina certain
range, you would be putting into question adequate
protection -- a certain level. And he didn't want to
say what that |evel was.

MR. KELLY: That nunber's pretty high,
t hough. That nunber is really a pretty high nunber.
And | think | would have thought he would feel
probably unconfortable for a --

DR. KRESS:. He didn't say what t hat nunber
was, but he said that would be the inplication. He

woul d putting into question adequate protection.
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MR. KELLY: Right. | nean, we had tal ked

internally about being unconfortable about taking a
plant fromten to the mnus six and bringing it upto
ten to the mnus four or even higher. And that's a
bi g policy decision. And that's one of the things that
we i ntend on bringing forward with a paper, with these
nunbers on saying here's what we think -- because |
think it has to go together as a package. You have to
say that, you know, | can't just take this one nunber
and go forward.

DR. KRESS: You know, those ten to the
m nus si xes generally are BWRS.

MR KELLY: Right.

DR KRESS: Your LERF is going to protect
you there because they got such a high conditiona
cont ai nnent failure.

MR KELLY: Right.

DR. KRESS: The hi gher CDFs are generally
PWRs, but they' ve got the LEF protected by their
cont ai nnent .

So | think in principle you' re probably
pretty well protected fromthose potentialities. But
you may have to look at it.

MR. KELLY: We certainly hope so. And as

you say, we have to |ook at it.
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The other area and the last thing is --
see if | can still pull it out here after ny brain's
sitting here for the whol e day.

| think that in |ooking at the overall
package -- gi ve ne one second here to hol d ny t houghts
back toget her

DR KRESS: Take your tine.

MR. KELLY: Yes. Well, if | think before
| sit down --

DR. KRESS: | have that problem but I'm
ol der than you are.

DR.  RANSOM | have just a couple of
comments with regard to renoval of the |arge break
LOCAs a design basis accident. It seens |ike we know
nor e about that accident fromresearch in the past and
can predict its course nore reliability than even a
smal | break LOCA. There are probably nore unresol ved
issues in small break than there are in |arge break.

And the second one is the advance |ight
wat er reactors are turning are | arge break as a neans
of mtigating the accident. So I'mnot sure what is
bei ng gai ned, again, by elimnating --

DR. KRESS: You're elimnating a |ot of
burden. They can nake a | ot of hay out there. You're

giving them sonme flexibility that they think they
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need.

DR WALLI S: The advanced reactors create
the large break at the right time under the right
condi ti ons.

DR KRESS: Absolutely.

DR, VWALLI S: They don't just let it
happen.

DR KRESS: It's not a randomevent. And
in fact --

CHAI RMVAN SHACK: W got to a lot of
trouble to make sure it doesn't happen at the w ong
time.

DR. KRESS: That's right.

DR. SIEBER: You know only -- once --

DR. WALLIS: And al so you need it in order
to let gravity do the work. You have to depressurize
the system which isn't the case with the other
reactors. It's an interesting point, but it's good
for this and bad for that.

MR. KELLY: The other point that I wanted
to make was the industry had shared with us a white
paper that they had prepared on this process that they
woul d propose for risk information 50.46. And inthat
process they i ncl uded many of the concepts that we had

put forward in our paper to our Conmission in
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di scussing the vari ous areas. But the inportant thing
| think there was that industry had indicated that
t hey expected that in essence, where we woul d go with
50.46 woul d constitute a precedent for a process of
howt he i ndustry woul d li ke to risk-informthe rest of
Part 50. And therefore, not only have we been
concerned with the inplications that this process
woul d have directly on changi ng of |arge break LOCA
but potentially changing all of the other design basis
acci dents, but changi ng anyt hi ng fromcode accept ance
to whatever it is that you mght | ook andit's covered
in Part 50.

And so therefore, also when we were
talking cumulative risk, are we talking about
cunul ative risk associated with only the change to
Part 50 50.46 or is it all the other changes that
m ght be proposed under a simlar process?

And so we've tried to keep this in the
back of our m nds as we' ve | ooked at what we shoul d be
doi ng here. And so that's just | think sonmething el se
to think about.

DR. KRESS: | think you're wise to think
about this thing carefully, because | can see the
potential for real criticismfromcertain groups. |

think this would be one issue that they really woul d
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latch onto, if it's not done property and with good
justification.

CHAI RMAN SHACK: Do the bystanders have
any comments they'd |ike to nake?

MR BUTLER  John Butler, NEI

It was a very interesting day, and | too
enjoyed this afternoon's discussion.

As far as the norning' s discussion, we're
very interested in the process, obviously, and are
| ooking for ways to in part short circuit sone of the
i ssues that we're dealing with here to utilize the
option 3 thinking in addressing GSI 191 sunp
performance. So | inmagine that this Conmttee will be
i nvol ved in some of those discussions.

And | knowthat we're going to participate
inaSubcomrittee neetingin June on sunp performance,
but | would hope that there's an earlier opportunity
t o make some progress and we can speak with you, we'l|
t ake advantage of that.

CHAI RVAN SHACK: Well, | think with that,
it'"s time to adjourned. Thank you very rnuch.

(Whereupon, at 5:57 p.m the neeting was

adj our ned.)
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